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Abstract: The subgenus Saturnia (Neoris) is revised, based 
on type studies, imaginal morphology (including ge ni ta lia) 
and COI mtDNA barcode. Three new species are de scri
bed: S. (N.) eck wei leri Nässig, Naumann & Löffler sp.  n. 
(ho lo ty pe male in SMFL, Frank furt am Main, from Pa ki
stan, Be lu chi stan); S. (N.) berg manni Naumann, Löff ler & 
Nässig sp.  n. (ho lo type male in ZMHU, Berlin, from Tad
ji ki stan, Dar vaz Mts.); and S. (N.) naumanni Naumann, 
Näs sig & Löff ler sp. n. (ho lo type male in LNK, Karlsruhe, 
from Af gha nistan, Wakhan valley, Ze mes ta ni Ba harak). All 
ex tant taxa are catalogued, their types are il lus tra ted, and 
the type lo calities are dis cus sed. The fol low ing five lecto
ty pes are de signated to avoid po ten tial future iden ti fi ca
tion prob lems: Neo ris shadulla Moore, 1872, male (BMNH, 
London); Sa turnia sto liczkana C. & R. Fel der, 1874, female 
(BMNH); Sa turnia schencki Stau dinger, 1881, male (ZMHU, 
Berlin); Sa tur nia schencki ga le ro pa Pün geler, 1900, male 
(ZMHU); and Neo ris huttoni ala taui ca O. BangHaas, 1936, 
male (ZMHU). Revised syn ony mies: Neoris huttoni ala
taui ca O. BangHaas, 1936 (of Neo ris shadulla Moore, 1872) 
and Neo ris haraldi Scha wer da, 1923 (of Saturnia stoliczkana 
oli va A. BangHaas, 1910). In total, 12 more or less wellde
fined species are named. The distri bu tion of safe ly iden ti
fied species and incon clu sive ly iden ti fied spe ci mens is plot
ted on a map. Ima gi nes of all taxa are illus tra ted in co lour 
(in cluding all types), most male genitalia and the pre ima
gin al in stars of some of the spe cies are shown. — A short 
sup ple ment to Part A, Saturnia (Per isomena), is ad ded; the 
species was recently found in the nor thern most Zagros Mts. 
in Iran close to the Iraqi border.

Beitrag zu einer Revision der Untergattungen Saturnia 
(Perisomena) und Saturnia (Neoris) stat. rev. (Le pido-
ptera: Saturniidae) — Teil B: Neoris

Zusammenfassung: Die Untergattung Saturnia (Neoris) 
wird revidiert, basierend auf Typenstudien, Imaginal mor
pho lo gie (einschließlich männlicher Genitalien) und COI
mtDNABar co de. Drei neue Arten werden beschrieben: S. 
(N.) eck wei leri Nässig, Naumann & Löffler sp.  n. (männ
li cher Ho lo ty pus in SMFL, Frank furt am Main, aus Pa ki
stan, Be lu chi stan); S. (N.) berg man ni Naumann, Löff ler 
& Näs sig sp.  n. (männlicher Holotypus in ZMHU, Berlin, 
von Ta d ji ki stan, Darvaz Mts.); und S. (N.) nau man ni Nau
mann, Näs sig & Löffler sp.  n. (männ li cher Holotypus in 
LNK, Karls ruhe, von Afghanistan, Wa khanTal, Ze mes ta ni 
Ba ha rak). Alle bekannten Arten wer den in einem Katalog 
auf ge führt, ihre Typen abgebildet, und die Typus lo ka li tä ten 
wer den diskutiert. Die folgenden fünf Lectotypen wer den 
fest gelegt, um potentielle zukünftige Iden ti fi ka tions pro
b le me zu ver mei den: Neoris shadulla Moore, 1872, Männ

chen (BMNH, Lon don); Saturnia stoliczkana C. & R. Fel der, 
1874, Weib chen (BMNH); Saturnia schen cki Stau din ger, 
1881, Männ chen (ZMHU, Berlin); Sa tur nia schen cki ga le ro pa 
Pün geler, 1900, Männchen (ZMHU); und Neoris hut toni ala
taui ca O. BangHaas, 1936, Männ chen (ZMHU). Fol gen de 
re vi dier ten Syn onymien wer den festgestellt: Neo ris hut toni 
ala taui ca O. BangHaas, 1936 (von Neo ris sha dulla Moore, 
1872) und Neoris haraldi Scha wer da, 1923 (von Sa tur nia 
sto liczkana oliva A. BangHaas, 1910). Ins ge samt kön nen 
wir 12 mehr oder weniger klar definierte Ar ten er ken nen 
und benennen. Die Vorkommen von sicher iden ti fi zier ten 
Ar ten und unsicher erkannten Stücken wer den auf ei ner 
Kar te gezeigt. Ima gi nes aller Taxa wer den far big ab ge bil
det (ein schließlich aller Typen), dazu et li che männ liche 
Ge ni tal armaturen und die Raupen ei ni ger Ar ten. — Kurzer 
Nach trag zu Part A, Saturnia (Per iso me na): die Art wurde 
kürzlich auch im nördlichsten Zagrosgebirge in Iran, na he 
der ira ki schen Grenze, gefunden.

Introduction

In con trast to the subgenus Saturnia (Perisomena), re vi
sed in Part A of the present publication (Nässig et al. 
2016), the in ter nal systematic structure of S. (Neo ris) 
still is a chal lenge. The spe cies and po pu la tions of Neo ris 
are wide ly dis tri but ed especially at high to very high al ti
tudes in the south ern and cen tral Asian moun tain ran
ges, re sulting in a lot of more or less iso la t ed po pu la tions 
usually con fin ed to dif fer ent moun tain sys tems and 
living in parapatric distribution pat terns, with ob vious ly 
only a few cases of area over lap ping. Most spe cies look 
ex ternally very similar to each other, and on ly in lar g er 
series of spe ci mens specific cha rac ters can be de fi ned, 
sup por ted (when available) by details of ♂ ge ni ta lia mor
phology and COI mtDNA bar cod ing re sults.

Re peat ed ly more or less se rious at tempts on the clas si fi
ca tion of Neo ris and its in clu sion into or exclusion from 
Sa turnia were pub li sh ed (e.g., Cotes & Swinhoe 1887: 
226–227, Jordan 1911: 219, Packard 1914 [with ad di
tional notes by J.  H. Watson and T. Cockerell]: 156, 
van Bemmelen 1919: 1374–1375, Nässig 1981: 27–33, de 
Frei na 1992, Nässig 1994, Peig ler 1996, Pit ta way [2000–
]2016, Mi ran da & Peigler 2007, Beeke & Pauk stadt 2011: 
317, etc.), and se ve ral new taxa of the spe ciesgroup were 
de scri b ed, but there ne ver was a con vin c ing hy po the sis 

Revisional notes on the subgenera Saturnia (Perisomena) and  
Saturnia (Neoris) stat. rev. (Lepidoptera: Saturniidae) — Part B: Neoris

Wolfgang A. Nässig, Stefan Naumann and Swen Löffler
Dr. Wolfgang A. Nässig1, Entomologie II, Forschungsinstitut Senckenberg, Senckenberganlage 25, D60325 Frankfurt am Main, Germany;  
wolfgang.naessig@senckenberg.de

Dr. Stefan Naumann2, 3, Hochkirchstrasse 71, D10829 Berlin, Germany; sn@saturniidae.com

Swen Löffler, Hospitalgasse 7, D09350 Lichtenstein/Sachsen, Germany; swen.loeffler@tonline.de

Nachr. entomol. Ver. Apollo, N. F. 37 (4): 179–216 (2017)

1 89th contribution to the knowledge of the Saturniidae. (88th contribution: Nässig, W. A., Naumann, S., & Löffler, S. (2016): Revisional notes on the sub ge nera 
Saturnia (Perisomena) and Saturnia (Neoris) stat. rev. (Lepidoptera: Saturniidae); Part A: Introduction and subgenus Perisomena [s. str.]. — Nach rich ten des 
Entomologischen Vereins Apol lo, Frankfurt am Main, N.F. 37 (1): 47–64.)

2 26th contribution to the Saturniidae fauna of China. (25th contribution: Naumann, S., & Löffler, S. (2015): A new species of the genus Antheraea Hüb ner, 1819 
(“1816”) from Tibet (Lepidoptera: Saturniidae). — The European Entomologist, Orlov, 7 (1): 15–26.)

3 Research Associate of Museum für Naturkunde Berlin, Germany.

© 2017 by Entomologischer Verein Apollo e. V., Frankfurt am Main



180

on the sta tus of all the dif fer ent po pu la tions, be cause 
ex ter nal mor pho lo gy alone did not of fer re li able cha rac
ters for that pur pose so far, and be sides de Frei na (1992), 
ap pa rent ly no body ever loo ked dee p er in to ge ni talia 
mor pho logy. Most earlier au thors in ter pre ted all po pu
la tions as sub spe cies or forms or synonyms (often, but 
not con sis tently, of huttoni) or ex clu ded un con vin cing ly 
one or more taxa quite ar bi tra ri ly as distinct species. So 
the problem which po pu la tion is to be in ter pret ed as a 
se pa rate spe cies and which is not, was not re li ab ly sol v ed 
thus far and depends on va ria tions of au thors’ opi nions 
and in ter pre ta tions (e.g., Näs sig 1981, 1994, de Frei na 
1992, Peig ler 1996). We tried it again here, bas ed on a 
much broa der data set of spe ci mens, stu dies of all types, 
dis sec tions of male ge ni ta lia, zoo geo gra phic al con si der
a tions and also using “bar co de” mtDNA da ta. How ever, 
still se ve ral ques tions re main open.

Abbreviations and conventions see Part A; supplementary:
Collections
CASB Institute of Zoology, Chinese Academy of Sciences, Bei jing, 

China.
CRLN Collection †Rudolf E.  J. Lampe, formerly Nürnberg 

(Nu rem berg), now deposited in ZSM, München (Munich), 
Ger many; see Hausmann & Nässig (2013).

CSKL Collection Steve Kohll, Luxembourg.
CUPW Collection Ulrich & Laela H. Paukstadt, Wilhelmsha ven.
LMKK Landesmuseum Kärnten, Kla gen furt, Aus tria.
TLMF Ti roler Lan des museum Fer di nan deum Inns bruck, Aus tria.

Additional abbreviations for larvae
A1–A10 = Abdominal segments 1–10 of the caterpillars
T1–T3 = Thorax segments 1–3 of the caterpillars

Other conventions
The English spelling of the names of the now independent re pub
lics of the former USSR in Central Asia (and also for some other 
lo calities) comes from the English Wi ki pedia pages; last visited: 
early viii. to 8. xii. 2016. Spellings of cita tions of labels, especially 
of type spe ci mens, have usually not been changed.

Results 
Barcode analysis

For our present study, 72 specimens of Sa turnia (Neo
ris) and, as outgroups, 16 specimens of the subgenus S. 
(Perisomena) and 4 specimens of S. (Saturnia), to tal ling 
to 92 specimens, were barcoded; the dataset used here 
for S. (Periso me na) and S. (Saturnia) is iden tic al to the 
spe ci mens used in Part A (see Nässig et al. 2016). Fur
ther spe ci mens with less than 599 base pairs (bp) suc
cess ful ly ana lysed or with du bious collecting data were 
dis car ded. For de tails of the spe ci mens studied, refer to 
Table 1 in Part A of this pub li ca tion and Table 2 here in 
this Part B. The NJ (= Neighbor Joining) barcode tree is 
shown in TextFig. A.

The bootstrap values in the NJ barcode tree for the spe
cies shadulla, galeropa, schencki, naessigi and berg man ni 
sp. n. are high, these species are all at a level of 98–99% 
se parated. For the species eck wei leri sp.  n. and huttoni, 
there was only a single specimen each avail able for bar

co d ing, so that the statistics are poorer around these two. 
This may perhaps also explain for the iden tical Bold BIN 
code num ber (Rat na sing ham & He bert 2013) for the spe
cies codyi and huttoni, which have only ca. 1.3% average 
dif fer ence in the bp se quence. The dis tinc tion be tween 
eck wei leri sp. n. and huttoni is with a boots trap va lue of 
89% relatively high in spite of only a sin gleton of eck wei
leri being bar coded.

The differences between the barcode sequences of the 
spe ci mens which we assig ned to the species shadulla are 
on average well below 1%, al though the 5 main clusters 
of this con glo me rate have bootstrap va lues between 79 
and 95%. Also other species have below or slightly above 
1% with inspecies differences in their barcode se quence 
groups.

General notes on male genitalia morphology

De Freina (1992) was the first and so far only author 
who published a detailed and systematic overview on 
the genus Neoris which was based also on studies of ♂ 
ge nitalia morphology; in his work he figured a series 
of pho tos of phalli and drawings of the rights valves of 
most taxa known at the time of his publica tion. On base 
of his genitalia studies he could not find spe cific cha rac
ters (although he even showed some quite well in his fig. 
3). In contrast to de Freina we found among our own 
dissections stable, speciesdiagnostic cha rac ters, how ever 
also in those parts of the ge ni talia not men tioned and 
figured by de Freina.

The taxa interpreted by us as different species within 
the sub genus Saturnia (Neoris) clearly and stable differ 
from each other by a combination of the shape of the 
uncus (either small or broadbased; length and form of 
the dorsal tips), of the juxta, and of the general size and 
of the form of the valves.

Within the juxta of the sub ge nus Neoris there is, aside 
from the two elongate, pointed dor so la te ral processes, 
another internal process on the ventral side below the 
phallus, sometimes of a somehow rhom boid or spoon 

Text-Fig. A: Evolutionary relationships of taxa, inferred with the Neighbor-
Joining method (Saitou & Nei 1987). The bootstrap consensus tree in fer-
red from 2000 replicates is taken to represent the evolutionary history 
of the taxa analysed (Felsenstein 1985). The percentage of replicate 
trees in which the associated taxa clustered together in the bootstrap 
test are shown next to the branches (only values above 50% shown). 
The tree is drawn to scale. The evolutionary distances were computed 
using the Maximum Composite Likelihood method (Tamura et al. 2004) 
and are in the units of the number of base substitutions per site. The 
rate variation among sites was modelled with a gamma distribution 
(shape parameter = 3). The differences in the composition bias among 
sequences were considered in evolutionary comparison (Tamura & 
Kumar 2002). The analysis in vol ved 92 nucleotide sequences = individual 
specimens. Codon positions included were 1st+2nd+3rd+Noncoding. All 
ambiguous positions were re mo ved for each sequence pair. Evolutionary 
analyses were conducted in MEGA5 (Tamura et al. 2011). The subgenera 
Perisomena and Saturnia are con densed here; they have been shown 
expanded in Part A of this publication (Nässig et al. 2016). For details 
of the specimens used for this graph, see Table 1 in Part A and Table 2 
here in Part B. — * Probably a contamination, the specimen obviously is 
a shadulla specimen.
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S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 4888 (SASNC2424-12), 658 bp, Tajikistan
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 4887 (SASNC2423-12), 658 bp, Tajikistan

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5111 (SASNC2647-13), 658 bp, Tajikistan, W. Pamir

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5113 (SASNC2649-13), 658 bp, Tajikistan, W. Pamir

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5252 (SASNC2788-13), 658 bp, China, Xinjiang

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5251 (SASNC2787-13), 658 bp, China, Xinjiang

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5104 (SASNC2640-13), 658 bp, Uzbekistan, Zeravshan Mts.

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5845 (SASNC3476-16), 599 bp, Tajikistan, E. Pamir
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5846 (SASNC3477-16), 599 bp, Tajikistan, E. Pamir

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5391 (SASNC3022-14), 658 bp, Kazakhstan, Kzyl-Orda Prov.

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5847 (SASNC3478-16), 617 bp, Kazakhstan, Syrdaria-Karatau Mt. Range
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5108 (SASNC2644-13), 658 bp, Uzbekistan, S. Taschkent

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5107 (SASNC2643-13), 658 bp, Tajikistan, Dashikul

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 3561 (SASNC907-11), 658 bp, Uzbekistan, Cimgan

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 4945 (SASNC2481-13), 658 bp, Uzbekistan, Tian Shan, Chimgan

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5109 (SASNC2645-13), 658 bp, Uzbekistan, W. Tian Shan

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 3562 (SASNC908-11), 658 bp, Uzbekistan, Aman Kutan

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5105 (SASNC2641-13), 658 bp, Uzbekistan, Zeravshan Mts.

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F06 (SAWNA064-09, GU703494), 658 bp, Tajikistan, W. Pamir, Rushan ridge

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F07 (SAWNA065-09, GU703495), 658 bp, Tajikistan, W. Pamir, Rushan ridge

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F09 (SAWNA067-09, GU703524), 658 bp, Tajikistan, Babatag

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F10 (SAWNA068-09, GU703525), 658 bp, Tajikistan, Babatag

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-D12 (SAWNA046-09, GU703479), 658 bp, Turkmenistan, Kugitang
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E02 (SAWNA048-09, GU703481), 658 bp, Turkmenistan, Kugitang

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E05 (SAWNA051-09, GU703484), 658 bp, Uzbekistan, Aman-Kutan

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E04 (SAWNA050-09, GU703483), 658 bp, Uzbekistan, Aman-Kutan

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E03 (SAWNA049-09, GU703482), 658 bp, Uzbekistan, Aman-Kutan

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E01 (SAWNA047-09, GU703480), 658 bp, Turkmenistan, Kugitang

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F02 (SAWNA060-09, GU703491), 658 bp, Kazakhstan, Almaty Prov., 30 km SE Almaty

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E12 (SAWNA058-09, GU703489), 658 bp, Kazakhstan, Almaty

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E08 (SAWNA054-09, GU703486), 658 bp, Kyrgyzstan, Bischkek
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E07 (SAWNA053-09, GU703527), 658 bp, Kyrgyzstan, Bischkek

S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E06 (SAWNA052-09, GU703485), 658 bp, Kyrgyzstan, Bischkek

S. (N.) schencki (Bold-BIN AAB4397), BC SNB 3565 (SASNC911-11), 627 bp, Kazakhstan, Saur Range
S. (N.) schencki (Bold-BIN AAB4397), BC SNB 1492 (SASNB492-09, GU702825), 658 bp, Kazakhstan, Almaty Prov., 30 km SE Almaty*

S. (N.) schencki (Bold-BIN AAB4397), B3218-wn-E11 (SAWNA057-09, GU703528), 658 bp, Kazakhstan, Zajsan

S. (N.) schencki (Bold-BIN AAB4397), B3218-wn-E10 (SAWNA056-09, GU703488), 658 bp, Kazakhstan, Saur Range, Zajsan

S. (N.) schencki (Bold-BIN AAB4397), B3218-wn-E09 (SAWNA055-09, GU703487), 658 bp, Kazakhstan, Zajsan

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5112 (SASNC2648-13), 658 bp, Kyrgyzstan, Kungei Mts.

S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 3566 (SASNC912-11), 658 bp, Kazakhstan, Almaty Prov., Issykkul (lake)

S. (N.) naessigi (Bold-BIN AAE0432), BC-SK0177 (SASKA177-07), 637 bp, Turkey

S. (N.) naessigi (Bold-BIN AAE0432), B3218-wn-D03 (SAWNA037-09, GU703471), 658 bp, Turkey

S. (N.) naessigi (Bold-BIN AAE0432), B3218-wn-D04 (SAWNA038-09, GU703472), 658 bp, Turkey

S. (N.) naessigi (Bold-BIN AAE0432), B3218-wn-D05 (SAWNA039-09, GU703473), 658 bp, Turkey
S. (N.) naessigi (Bold-BIN AAE0432), BC-SK0178 (SASKA178-07), 658 bp, Turkey

S. (N.) naessigi (Bold-BIN AAE0432), BC SNB 1488 (SASNB488-09, GU702820), 658 bp, Armenia, Jeriwan vic.

S. (N.) naessigi (Bold-BIN AAE0432), BC SNB 1948 (SASNB853-10, HQ579871), 658 bp, Turkey, Tunceli
S. (N.) naessigi (Bold-BIN AAE0432), BCSK0176 (SASKA176-07), 658 bp, Turkey

S. (N.) naessigi (Bold-BIN AAE0432), BC SNB 3499 (SASNC1510-12), 658 bp, Iran, Buyer Ahmad, Zagros Mts.

S. (N.) naessigi (Bold-BIN AAE0432), BC-Roug0984 (SATWB017-07), 625 bp, Turkey, Tunceli

S. (N.) galeropa (Bold-BIN ABX5743), BC SNB 1493 (SASNB493-09, GU702824), 658 bp, Iran, Golestan Forest

S. (N.) galeropa (Bold-BIN ABX5743), BC SNB 3559 (SASNC905-11), 658 bp, Iran, Gilan
S. (N.) galeropa (Bold-BIN ABX5743), BC SNB 1489 (SASNB489-09, GU702819), 658 bp, Iran, Gilan

S. (N.) galeropa (Bold-BIN ABX5743), BC SNB 1490 (SASNB490-09, GU702826), 658 bp, Turkmenistan, Kopetdag, Garrygala

S. (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D09 (SAWNA043-09, GU703477), 658 bp, Iran, Golestan
S. (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D08 (SAWNA042-09, GU703476), 658 bp, Iran, Golestan

S. (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D11 (SAWNA045-09, GU703478), 658 bp, Turkmenistan, Kopetdag

S. (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D07 (SAWNA041-09, GU703475), 658 bp, Azerbaijan

S. (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D06 (SAWNA040-09, GU703474), 658 bp, Azerbaijan

S. (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D10 (SAWNA044-09, GU703530), 658 bp, Turkmenistan, Kopetdag

S. (N.) huttoni (Bold-BIN AAD6590 [sic]), B3218-wn-F11 (SAWNA069-09, HM432593), 658 bp, India, Himachal Pradesh, Theog

S. (N.) codyi (Bold-BIN AAD6590 [sic]), BC SNB 3498 (SASNC1509-12), 658 bp, Pakistan, Azad Kashmir

S. (N.) codyi (Bold-BIN AAD6590 [sic]), BC SNB 5536 (SASNC3167-15), 658 bp, Pakistan, Azad Kashmir

S. (N.) codyi (Bold-BIN AAD6590 [sic]), BC SNB 5538 (SASNC3169-15), 658 bp, Pakistan, Khyber Pakhtunkhwa, NW Frontier

S. (N.) codyi (Bold-BIN AAD6590 [sic]), BC SNB 3497 (SASNC1508-12), 658 bp, Pakistan, Karakorum, Naltar valley

S. (N.) eckweileri sp. n. (HT) (Bold-BIN AAB4399), B3218-wn-F12 (SAWNA070-09, HM432594), 658 bp, Pakistan, Beluchistan, Urak
S. (N.) bergmanni sp. n. (HT) (Bold-BIN AAB4398), BC SNB 5042 (SASNC2578-13), 658 bp, Tajikistan, Darvaz Mts.

S. (N.) bergmanni sp. n. (PT) (Bold-BIN AAB4398), BC SNB 5043 (SASNC2579-13), 658 bp, Tajikistan, Darvaz Mts.
S. (N.) bergmanni sp. n. (PT) (Bold-BIN AAB4398), B3218-wn-F03 (SAWNA061-09, GU703526), 658 bp, Kyrgyzstan, Kungei Alatau

S. (N.) bergmanni sp. n. (PT) (Bold-BIN AAB4398), B3218-wn-F04 (SAWNA062-09, GU703492), 658 bp, Kyrgyzstan, Cholpon Ata

S. (N.) bergmanni sp. n. (PT) (Bold-BIN AAB4398), B3218-wn-F05 (SAWNA063-09, GU703493), 658 bp, Kyrgyzstan, Kungei Alatau

S. (N.) galeropa (Bold-BIN ABX5743), BC SNB 3571 (SASNC917-11), 658 bp, Iran, Golestan Forest
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Table 2: Data of the specimens of Saturnia (Neoris) (for the specimens of Saturnia (Perisomena) and Saturnia (Saturnia) as out groups, see Part A, Table 
1; Nässig et al. 2016) used for the mtDNA barcode ana ly ses. Specimens arranged from top to bottom in the order of the NJ-tree graph (Text-Fig. A). — 
Ad di tio nal ab bre via tions: HT = holotype; PT = paratype; SL = Se quence Length (data from Bold); GBAC (= Gen Bank Access Code) not yet avail able for 
all spe ci mens, to follow later. BIN = Barcode In dex Number; an auto ma tic al ly assigned identifier for ge ne tic clusters within Bold, see Rat na sing ham 
& He bert (2013). — * Probably a contamination, the specimen obviously is a shadulla speci men.

Sample ID Process ID GBAC Species/Bold BIN-Code Deposition SL Sex Origin
BC SNB 5109 SASNC264513 — Sat. (Neoris) shadulla/AAB4396 CABF 658 bp ♂ Uzbekistan, W. Tian Shan
BC SNB 4945 SASNC248113 — Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Uzbekistan, Tian Shan, Chimgan
BC SNB 3561 SASNC90711 — Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp ♂ Uzbekistan, Cimgan
BC SNB 5107 SASNC264313 — Sat. (Neoris) shadulla/AAB4396 CABF 658 bp ♂ Tajikistan, Dashikul
BC SNB 5108 SASNC264413 — Sat. (Neoris) shadulla/AAB4396 CABF 658 bp ♀ Uzbekistan, S. Taschkent

BC SNB 5847 SASNC347816 — Sat. (Neoris) shadulla/AAB4396 CSNB 617 bp ♂ Kazakhstan, KzylOrda Prov., Syrdaria
Karatau Mt. Range

BC SNB 5391 SASNC302214 — Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp ♂ Kazakhstan, KzylOrda Prov.
B3218wnF10 SAWNA06809 GU703525 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Tajikistan, Babatag
BC SNB 4887 SASNC242312 — Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp ♀ Uzbekistan (near Afghanistan borderline)
BC SNB 4888 SASNC242412 — Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp ♂ Uzbekistan (near Afghanistan borderline)
B3218wnF09 SAWNA06709 GU703524 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Tajikistan, Babatag
BC SNB 5251 SASNC278713 — Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp ♂ China, Xinjiang
BC SNB 5252 SASNC278813 — Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp ♂ China, Xinjiang
BC SNB 5113 SASNC264913 — Sat. (Neoris) shadulla/AAB4396 CABF 658 bp ♀ Tajikistan, W. Pamir
BC SNB 5111 SASNC264713 — Sat. (Neoris) shadulla/AAB4396 CABF 658 bp ♂ Tajikistan, W. Pamir
B3218wnF07 SAWNA06509 GU703495 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♀ Tajikistan, W. Pamir, Rushan ridge
B3218wnF06 SAWNA06409 GU703494 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Tajikistan, W. Pamir, Rushan ridge
BC SNB 5846 SASNC347716 — Sat. (Neoris) shadulla/AAB4396 CSNB 599 bp ♂ Tajikistan, E. Pamir
BC SNB 5845 SASNC347616 — Sat. (Neoris) shadulla/AAB4396 CSNB 599 bp ♂ Tajikistan, E. Pamir
BC SNB 5104 SASNC264013 — Sat. (Neoris) shadulla/AAB4396 CABF 658 bp ♂ Uzbekistan, Zeravshan Mts.
B3218wnE01 SAWNA04709 GU703480 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Turkmenistan, Kugitang
B3218wnD12 SAWNA04609 GU703479 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Turkmenistan, Kugitang
B3218wnE02 SAWNA04809 GU703481 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♀ Turkmenistan, Kugitang
B3218wnE05 SAWNA05109 GU703484 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♀ Uzbekistan, AmanKutan
B3218wnE04 SAWNA05009 GU703483 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♀ Uzbekistan, AmanKutan
B3218wnE03 SAWNA04909 GU703482 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Uzbekistan, AmanKutan
BC SNB 5105 SASNC264113 — Sat. (Neoris) shadulla/AAB4396 CABF 658 bp ♂ Uzbekistan, Zeravshan Mts.
BC SNB 3562 SASNC90811 — Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp ♀ Uzbekistan, AmanKutan
BC SNB 3566 SASNC91211 — Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp ♂ Kazakhstan, Almaty Prov., Issykkul (lake)
B3218wnF02 SAWNA06009 GU703491 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Kazakhstan, Almaty
B3218wnE12 SAWNA05809 GU703489 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Kazakhstan, Almaty
B3218wnE08 SAWNA05409 GU703486 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♀ Kyrgyzstan, Bischkek
B3218wnE07 SAWNA05309 GU703527 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Kyrgyzstan, Bischkek
B3218wnE06 SAWNA05209 GU703485 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658 bp ♂ Kyrgyzstan, Bischkek
BC SNB 5112 SASNC264813 — Sat. (Neoris) shadulla/AAB4396 CABF 658 bp ♂ Kyrgyzstan, Kungay Mts.
BC SNB 3571 SASNC91711 — Sat. (Neoris) galeropa/ABX5743 CSNB 658 bp ♂ Iran, Golestan Forest
BC SNB 1493 SASNB49309 GU702824 Sat. (Neoris) galeropa/ABX5743 CSNB 658 bp ♂ Iran, Golestan Forest
BC SNB 1490 SASNB49009 GU702826 Sat. (Neoris) galeropa/ABX5743 CSNB 658 bp ♂ Turkmenistan, Kopetdag, Garrygala
B3218wnD09 SAWNA04309 GU703477 Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658 bp ♂ Iran, Golestan 
B3218wnD08 SAWNA04209 GU703476 Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658 bp ♂ Iran, Golestan 
B3218wnD11 SAWNA04509 GU703478 Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658 bp ♂ Turkmenistan, Kopetdag
B3218wnD10 SAWNA04409 GU703530 Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658 bp ♂ Turkmenistan, Kopetdag
BC SNB 3559 SASNC90511 — Sat. (Neoris) galeropa/ABX5743 CSNB 658 bp ♂ Iran, Gilan
BC SNB 1489 SASNB48909 GU702819 Sat. (Neoris) galeropa/ABX5743 CSNB 658 bp ♂ Iran, Gilan
B3218wnD07 SAWNA04109 GU703475 Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658 bp ♂ Azerbaijan
B3218wnD06 SAWNA04009 GU703474 Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658 bp ♂ Azerbaijan
BC SNB 1492 SASNB49209 GU702825 Sat. (Neoris) schencki*/AAB4397 CSNB 658 bp ♂ Kazakhstan, Almaty Prov., 30 km SE Almaty
BC SNB 3565 SASNC91111 — Sat. (Neoris) schencki/AAB4397 CSNB 627 bp ♂ Kazakhstan, Saur Range
B3218wnE11 SAWNA05709 GU703528 Sat. (Neoris) schencki/AAB4397 SMFL (CWAN) 658 bp ♂ Kazakhstan, Zajsan
B3218wnE10 SAWNA05609 GU703488 Sat. (Neoris) schencki/AAB4397 SMFL (CWAN) 658 bp ♂ Kazakhstan, Saur Range, Zajsan
B3218wnE09 SAWNA05509 GU703487 Sat. (Neoris) schencki/AAB4397 SMFL (CWAN) 658 bp ♂ Kazakhstan, Zajsan
BCSK0177 SASKA17707 — Sat. (Neoris) naessigi/AAE0432 CSKL 637 bp ♂ Turkey
B3218wnD03 SAWNA03709 GU703471 Sat. (Neoris) naessigi/AAE0432 SMFL (CWAN) 658 bp ♀ Turkey
B3218wnD04 SAWNA03809 GU703472 Sat. (Neoris) naessigi/AAE0432 SMFL (CWAN) 658 bp ♂ Turkey
B3218wnD05 SAWNA03909 GU703473 Sat. (Neoris) naessigi/AAE0432 SMFL (CWAN) 658 bp ♂ Turkey
BCSK0178 SASKA17807 — Sat. (Neoris) naessigi/AAE0432 CSKL 658 bp ♂ Turkey
BC SNB 1488 SASNB48809 GU702820 Sat. (Neoris) naessigi/AAE0432 CSNB 658 bp ♂ Armenia, Jeriwan vic.
BC SNB 1948 SASNB85310 HQ579871 Sat. (Neoris) naessigi/AAE0432 CSNB 658 bp ♂ Turkey, Tunceli
BCSK0176 SASKA17607 — Sat. (Neoris) naessigi/AAE0432 CSKL 658 bp ♂ Turkey
BC SNB 3499 SASNC151012 — Sat. (Neoris) naessigi/AAE0432 CSLL 658 bp ♂ Iran, Buyer Ahmad, Zagros Mts.
BCRoug0984 SATWB01707 — Sat. (Neoris) naessigi/AAE0432 CRRP 625 bp ♀ Turkey, Tunceli
BC SNB 3498 SASNC150912 — Sat. (Neoris) codyi/AAD6590 [sic] CSLL 658 bp ♂ Pakistan, Azad Kashmir
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Sample ID Process ID GBAC Species/Bold BIN-Code Deposition SL Sex Origin
BC SNB 3497 SASNC150812 — Sat. (Neoris) codyi/AAD6590 [sic] CSLL 658 bp ♂ Pakistan, Karakorum, Naltar valley
BC SNB 5536 SASNC316715 — Sat. (Neoris) codyi/AAD6590 [sic] CSLL 658 bp ♂ Pakistan, Azad Kashmir
BC SNB 5538 SASNC316915 — Sat. (Neoris) codyi/AAD6590 [sic] CSLL 658 bp ♀ Pakistan, Khyber Pakhtunkhwa, NW Frontier
B3218wnF11 SAWNA06909 HM432593 Sat. (Neoris) huttoni/AAD6590 [sic] SMFL (CWAN) 658 bp ♂ India, Himachal Pradesh, Thaog

B3218wnF12 SAWNA07009 HM432594 Sat. (Neoris) eckweileri sp. n. (HT)/ 
AAB4399 SMFL (CWAN) 658 bp ♂ Pakistan, Beluchistan, Urak

BC SNB 5042 SASNC257813 — Sat. (Neoris) bergmanni sp. n. 
(HT)/ AAB4398 CSNB 658 bp ♂ Tajikistan, Darvaz Mts.

B3218wnF03 SAWNA06109 GU703526 Sat. (Neoris) bergmanni sp. n. (PT)/ 
AAB4398 SMFL (CWAN) 658 bp ♂ Kyrgyzstan, Kungay Alatau

BC SNB 5043 SASNC257913 — Sat. (Neoris) bergmanni sp. n. (PT)/ 
AAB4398 CSNB 658 bp ♀ Tajikistan, Darvaz Mts.

B3218wnF05 SAWNA06309 GU703493 Sat. (Neoris) bergmanni sp. n. (PT)/ 
AAB4398 SMFL (CWAN) 658 bp ♂ Kyrgyzstan, Kungay Alatau

B3218wnF04 SAWNA06209 GU703492 Sat. (Neoris) bergmanni sp. n. (PT)/ 
AAB4398 SMFL (CWAN) 658 bp ♂ Kyrgyzstan, Cholpon Ata

shape, which we in ter pre te as an anchorage for the mus
cles to move the phallus; this struc ture is connected 
(usu al ly sclerotised) with the phallus (GPFig. E, se pa rate 
jux ta with still con nec ted phallus). Form and length of 
that structure are also dia g nos tic: e.g., in S. (N.) schencki 
and S. (N.) berg man ni it is widened and ends in a spoon
like form, where as it is straight and long in S. (N.) naes
sigi and very short in S. (N.) oliva.

This structure is not known to us for other subgenera of 
Sa turnia, nor was it mentioned or figured in some major 
works on Lepidoptera anatomy and systematics such as 
Mi chener (1952: 353), Lemaire (1978: 26), Scoble (1995: 

96 ff.), or Lemaire & Minet (1999: 337). Scoble (1996: 
98) mentioned that the homology and derivation of 
the socalled juxta is not entirely clear throughout the 
Lepidoptera system, and that the ventral scle ro ti za tion 
acts as a support for the phallus. Anyway, a some what 
similar (but not necessarily of identical origin) struc
ture exists, for example, in some spe cies of the Sa tur
niidae genus Le maireia Nässig & Hol lo way, 1988 (see, 
e.g., Nässig & Lampe 1989: 244, or Nässig & Wang 2006: 
24), or in some genera of Mimal lo nidae, where phallus 
and juxta are partly con nected with each other (e.g., St. 
Laurent & Dom bros kie 2015: 59).

Map: Distribution of the species of Saturnia (Neoris) in Asia. One dot may represent more than one locality in close proximity; we have not located 
every label data on the map. The size of the symbols varies only for graphical reasons to allow better visibility of symbols closely together and does 
not indicate other information. Colour/symbol legend see in map. — Numbers for some localities of larval photographs without barcoded and iden-
tified spe ci mens: 1 = locality of Haas (2016), “Nuratau foothills ...”. 2 = Karatau, NW Tian Shan. 3 = Rushan Range, Pamir. 4 = locality of Korb (2016), 
Altyn-Emel Nature Reserve. — Map created with Map Creator 2.0 Personal Edition, © 2003–2007 primap software, modified and lo ca li ties ad ded.

Distribution of Saturnia (Neoris) in Asia
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Based on the drawings of the genitalia (and in com pa
ri son to his text and photos of imagines) of de Freina 
(1992), we interprete his illustrations of the right valves 
in his fig. 3 as fol lows:
De Freina (1992: fig. 3):

3a: huttoni (Punjab) = huttoni.

3b: shadulla (Tajikistan) = shadulla.

3c: shadulla (Tajikistan) = bergmanni.

3d: shadulla (river Iliarea) = shadulla (surely not schen cki, as 
sup posed by de Freina 1992: 239).

3e: stoliczkana (Afghanistan) = naumanni.

3f: shadulla (Uzbekistan, Ferghana) = shadulla.

3g: shadulla (Uzbekistan, Samarkand) = shadulla.

3h: galeropa (Turkmenistan, Kopet Dagh) = galeropa.

3i: [not named] (“Siberia, Baikal”?) = ??? (de Freina 1992: 239 
sup posed this to be schen cki; likely a mis la bel led spe ci men?).

3j: naessigi (East Turkey) = naessigi.

The structure termed here “ventral process of the val
ves” by us was called “clasper” by de Freina (1992). This 
structure apparently is neither fully identical with the 
vinculum nor the sac cu lus, and so we remain with our 
descriptive term.

General notes on preimaginal morphology

In Part A (Nässig et al. 2016: 62) we did not describe the 
pre imaginal instars of Saturnia (Perisomena) caeci ge na, 
which is now done here (see Figs. 93–100) in di rect com
pa ri son to early instars of S. (Neoris).

Saturnia (Perisomena) caecigena

Ova (Fig. 93) are more or less flattened ovoid in shape, 
with a pit on the upper side; the pattern is speckled in 
brown and whitish tones, more or less covered with the 
brownish adhesive. They are layed in bent rows in groups 
of a few to ca. 25 and hibernate on twigs.

There are usually 4 larval instars; only some times (espe
ci ally when the food quality during a rearing is poor?) 
there may be 5 in stars.

L1 caterpillars (Fig. 94) are black with reddishorange for 
the scoli and the subspiracular bulge. They remind the 
ob ser ver a little of L1 larvae of Saturnia (Saturnia) pyri 
([De nis & Schiffermüller], 1775). They are not very hai
ry, and the short hairs are nearly confined to the ty pic al 
saturniine sco li.

L2 (Fig. 95) larvae are nearly entirely black (sometimes 
with light greyish speckles), with short black bris tles on 
the scoli and longer white hairs on the scoli and also a 
few se con da ry hairs in between.

L3 (Figs. 96–97): Ground colour now green, but with 
black pattern and usually a black head. There are still 
short black stinging bristles on the scoli; but much more 
secondary white hairs on scoli and in be tween.

Last instar (usually L4, Figs. 98–99) larvae are entirely 
bright green (in clu d ing head), with all scoli yellow with

out any stiff brist les, only (usually just one or a very few) 
long er soft white hairs on each scolus and shorter se con
dary hairs on the body. Spiracles light beige, with a dar
ker brown fra m ing. The subspiracular scoli are em bed
ded into a white or bright yellowish, slight ly bulgy la teral 
line from A1 to A8, which is in ter rup ted at the seg ment 
borders. There are yellowish “socks” on the ab do minal 
prolegs, also on the anal legs (there is no pro mi nently 
coloured lateral sclerotised plate on the anal legs), the 
clin ging apparatus of all legs (and also the ar thro pod legs 
of the thorax) in reddish brown to nes.

Cocoon (Fig. 100): Elongate ovoid, with a valvelike exit 
on one tip; ground colour dark reddish or greyish brown 
(whi tish only when there was not sufficient wa ter to soak 
the silk matrix with the usual secretion). The co coon is 
rather thin, usually only 1–2 layers of netlike woven silk.

The pupa (Fig. 100) is reddish brown, with a whitish, semi
trans parent “window” between and posterior of the eyes.

Species of Saturnia (Neoris)

Neoris preimaginals differ from those of Perisomena 
main ly in the following characters (compare Figs. 93–100 
with Figs. 75–85, 101–110, 113, 114, 115–119, 120–128):

Ova are slightly larger and a bit more rounded, but else 
quite similar. This speckled colouration is also found in 
ma ny other Saturnia ova, especially of the subgenus S. 
(Rinaca), but al so elsewhere.

There are apparently always 5 larval instars, as far as 
known.

L1 larvae are on average less contrasting than those of S. 
(P.) caecigena, with the ground colour brighter (not deep 
black) and the scoli less intensive reddish, but with very 
enlarged, pro mi nent dorsal scoli on T2+3.

L2 caterpillars have their ground colour brighter, the 
black is much speckled with bright greyish to white, in 
part also with orange dots. The dorsal scoli on T2+3 are 
jet black and much en lar ged.

L3: Similar to L2, the ground colour is becoming more 
varied, hairs denser and longer.

L4: This instar is more variable, the ground colour may 
be dominantly greenish or reddishdark or of any inter
me diate form.

L5: The mature larva of some species appears to be al ways 
green; in other species there is obviously a po ly mor phism, 
with bright green and dark (blackish, some times black ish 
and red dish) larvae, sometimes also with inter me dia te 
forms of these extremes. Whether this is a ge ne tic al or a 
mo di fi ca to ry (induced by tem pe rature, hu mi di ty or other 
para me ters) poly mor phism is not yet known. The scoli of 
green larvae are all green, i.e. in the co lour of the body, 
except for the subspiracular scoli which are more or less 
yellow, i.e. in the colour of the la teral stripe in which they 
are em bedded. Generally the scoli of mature larvae of S. 
(Neoris) are in size and structure even less con spi cu ous ly 
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developed than the (al ready reduced, in com pa ri son to 
many other Saturnia lar vae) scoli of S. (Per iso mena). In 
green lar vae, the dor sal scoli on T2+3 usu ally are also 
green (in intermediate or dar ker morphs they tend to be 
par ti al ly or en tire ly black), and ob viously there still are 
(in con trast to ma ture lar vae of Per isomena) some short 
stin g ing bris tles on these. Ex cept for these dorsal scoli of 
T2+3, there do not ap pear to be stin ging brist les on other 
scoli of ma ture lar vae; the hairs are long, soft and white 
on the sco li (usu al ly more than a single white hair) and 
short white se con da ry hairs on the body. Even the green 
morphs are in general more co lour ful than the last in stars 
of Per iso me na; the spi rac les are ra ther con spi cu ous ly 
reddish or orange in the centre with a whi t ish or yel low ish 
out er ring, sometimes even with an additional external 
black ish sha dow; the la te r al lon gi tu din al line through the 
sub spi ra cu lar scoli is of ten slight ly more bulgy, broa der, 
usu ally with a black sha dow above the stripe to wards the 
spi ra cle, often also black be low the stri pe. The co lour of 
the stripe may be white to yel low, in some of the species 
and in the dark morphs usu al ly in a dee p er yellow to 
orange to even red. The la teral line may in some larvae 
(in some spe cies?) be near ly un in ter rupted from A1 to 
A8, often then also en circ ling the dorsal anal plate (which 
then usually al so is in the co lour of the stripe) and in that 
case run ning near ly un in ter rup ted from one side of A1 
along the en tire ab do men to the anal plate and back to 
the other side of A1; or the line may be in ter rup ted at 
eve ry inter seg men tal border and does not or only weakly 
en circle the anal plate. The la teral side of the anal pro legs 
is scle ro tis ed and pro mi nent ly co lou red (usually a tri
angular patch in yel low ish tones) and re minds of si mi lar 
co lour ful pat ches laterally on the anal prolegs found in 
se ve ral mem bers of the sub ge nus Sa turnia (Rinaca) (e.g. 
in S. (Ri na ca) zuleika Hope, 1843, see Nau mann & Nässig 
2010b: 137, figs. 27–30, but also in other species).

Cocoon (Figs. 109, 113, 126): Similar in shape to Per iso
me na, with the ty pi cal “Saturnia valve” for hatching of the 
ima go, often less reddish brown, but brighter; how ever, 
the silk is woven usu ally much denser (meshes smaller, 
in the in nermost layers often lacking; in total more layers 
of silken walls); the cocoon is of course also larger due to 
the larger average size of the spe cies.

Pupa (Figs. 110): Similar to Perisomena, reddish brown, 
with the usual whitish, semi transparent “win dow” 
be tween and posterior of the eyes (in fact, this cha racter 
can be found in many genera of Saturniini and also in a 
few other groups of Saturniidae). Larger than Periso me na 
and also with larger antennal sheaths.

For additional comparison of the preimaginals of Per iso
me na and Neo ris (species naessigi and shadulla) also see 
the ex cel lent colour plates 318–322 of Lampe (2010).

These obvious similarities between larvae of Per iso me na 
and Neo ris caused the synonymisation of these two sub
ge nera by earlier authors (see dis cus sion in Näs sig et al. 
2016). However, when loo k ing into other sub ge ne ra of 
Saturnia, there are, of course, also some si mi lar traits 

to be found in some species of Saturnia (Ri na ca) (com
pare il lus tra tions in Lampe 2010), which may in di cate a 
plesiomorphic character. Nevertheless, in our opi nion 
there still is a big amount of similarity in ca ter pil lars 
of Per iso me na and Neo ris which not ne ces sarily can be 
explained in terms of ple sio mor phies alone.

As usual for larvae of Saturnia caterpillars (all sub ge ne ra, 
by far most species), the larvae are polyphagous and feed 
on a wide va riety of deciduous or evergreen woo dy dicot 
foodplants (usu ally small trees, bushes or dwarf shrubs; 
on ly rarely in the herbal layer or in tree tops of large 
trees), al ways de pen ding on the biotope in which they 
live and locally sometimes oligo or even mono pha geo us. 
This polyphagy comprises an enor mous num ber of plant 
families and genera, most ly from the plant orders Rosales 
(e.g., Rosaceae), Fa ga les (e.g., Fa ga ceae, Betulaceae), 
Sa pin dales (e.g., Ana cardiaceae), La mia les (e.g., Oleaceae) 
and Mal pi ghia les (e.g., Sa li ca ce ae), and surely more.

Additional information and illustrations on pre ima gi n al 
in stars of Neoris can here be found under the spe cies S. 
(N.) naessigi, ga le ropa, in the shadullacomplex and also 
in the chapter “Further published records of doubtful 
validity or photos of unidentified pre ima gi nals”.

Systematic part, taxonomy:  
Annotated catalogue of the described taxa  
of the subgenus Saturnia (Neoris)

Taxon on genus level

Genus Saturnia, subgenus Neoris Moore, 1862
Neoris: Moore (1862: 321). — Type species by monotypy: 
Ne o ris huttoni Moore, 1862 (see also Fletcher & Nye 1982: 
108). — No valid subgeneric synonym.
= ‡Neorina [sic]: Bates (in Henderson & Hume 1873: 306), 

a misspelling evidently not used elsewhere. — Junior 
homonym of Neorina Westwood, 1850 (Genera of diurnal 
Lepidoptera (1): 369, pl. 65, fig. 2; Nymphalidae).

Present status: Separate subgenus of Saturnia von Paula 
Schrank, 1802 (in contrast to the opinion of Nässig 1994), 
following Nässig et al. (2016). See discussion in Nässig et al. 
(2016).
Etymology: Unexplained by Moore and unknown to us.

Note on genus/subgenus level: After Nässig (1994), who united 
Per isomena and Neoris in one subgenus Saturnia (Perisomena), 
se ve ral authors followed this con cept, except, for example, Regier 
et al. (2002), Pit ta way (2016) or Mi ran da & Peigler (2007), who 
went on using Neo ris on genus level, or Bee ke & Pauk stadt (2011), 
who used a separate subgenus Sa tur nia (Neo ris), but in all of these 
cases with out an explicit formal sta tus change in ac cor dan ce with 
the Code (ICZN 1999).

Notes on species names level within Neoris: In the late 19th cen
tury, when there was not yet a de fined Code of Zoological No men
cla ture, there was a lot of no men cla tu ral work published which 
is plainly in cor rect un der the ruling of to day’s ICZN (1999). For 
example, there have been erroneous type designa tions and invalid 
syn ony mi sations (e.g., older taxa be coming “syn onyms” of youn
ger ta xa). Exam ples for Neoris are:

Kirby (1892: 761) placed huttoni and shadulla (and, un ex plai ned, 
as a third species Butler’s jonasi, largely unrelated and now a 
mem ber of the subgenus S. (Rinaca)!) in Neoris, but on pp. 772–
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773, again without any ex pla na tion, schenkii [sic] and stoliczkana 
in Saturnia. Rothschild (1895: 44, 49) pro duced a similar ar ran
ge ment, only with a few dif fering syn onymies and a trans fer of 
jo na si to Saturnia. In the list between the “ge ne ra” Neoris and 
Sa tur nia, we find in both pub lications a cru de and wild mix ture 
of other ge nera, today even be lon ging to dif fe r ent sub fa mi lies of 
Sa tur nii dae. Further, Roth schild’s (1895: 44) “type de sig na tion” 
of sha dul la Moore for Neo ris [sic!], a spe cies being not in clu ded in 
Neo ris when the ge nus was de scribed 10 years before shadulla, and 
Roth schild’s syn ony mi sation of the older hut to ni with the youn
ger sto licz kana [sic!] are just as un jus ti fied and un sub stan tia ted 
as the entire place ment of Neoris [par tim] far off from most of its 
clo s est rela tives in Saturnia. As there was not any ex pla na tion for 
this mess in matters of stating differentiating cha rac ters and mor
pho lo gical argu men ta tion, we to day can not re al ly re con struct the 
train of thought which in du ced this mayhem of Kirby and Roth
schild (and also other con tem po ra ry au thors).

Similar incorrect synonymies (of older taxa submersed into youn
ger ones) can be found, e.g., in:

Saturnia Stoliczkana var. Huttoni [sic]: Staudinger & Rebel (1901: 
126).

Seitz (1928: 516): shadulla as synonym of Neoris huttoni sto licz kana 
[sic]).

Annotated catalogue of the existent species-group 
taxa of Neoris

The subgenus Saturnia (Neoris) presently com pris es 11 
valid nominal taxa (infrasubspecific and in va lid na mes 
not counted separately), listed here in chrono lo gic al 
or der of their pub li ca tion date with arabic numerals 
(with out the three new taxa de scri b ed be low in the chap
ter “Revisional notes and descriptions of new ta xa”); sim
ple mis spel lings or un jus ti fied emen da tions (all mar ked 
with ‡) are com bin ed under the cor rect main spel ling 
va riant (we have not spe ci fi cally searched for such mis
spel lings, so there may well be further in cor rect spel lings 
in addition to the ones lis ted here):

1. huttoni Moore, 1862
Neoris huttoni: Moore (1862: 321, not illustrated).
Type material: HT ♂ (by monotypy, see below un der Ety
mo logy, citing Moore’s description of the genus Neoris in 
the same publication); deposition not stated by Moore (= in 
BMNH, specimen in error labelled as “syntype”, ex ami n ed, 
S.N., see Figs. 23–24). — A second spe ci men in BMNH, another 
♀ from the same lo ca li ty, is also labelled as “syn type” and 
comes from the Moore col lec tion. How ever, this specimen 
must have been re ceiv ed by Moore after the de scrip tion was 
pub lish ed; this ♀ is in fact no type specimen at all.
Type locality: “Mussooree, N.W. India, 6500 ft.” [= Ma su ri, 
Garhwal Mts., vicinity of Dehradun, Uttarakhand, In dia, ca. 
2160 m]. — Orange asterisk with thin black frame in Map.
Etymology: See the de scrip tion of the genus in the same 
pub lication: Named after Captain Hutton, who discovered 
the species and sent “an imperfect specimen” (i.e., a single
ton; therefore holotype by monotypy) to F. Moore.

Note: De Freina (1992: 238) describes the type locality as “Pro
vince Garhwal, vicinity of Dehradun, Mussorie, NIn dia, ca. 
1500 m”. This elevation is not corresponding with Moore’s (1862) 
de scription, but the circumscribed area of origin should be cor rect.
Selected literature:
Neoris huttoni: Moore (1862: 321). Cotes & Swinhoe (1887: 226). 
Rothschild (1895: 44 [in synonymy of Saturnia stoliczkana, sic]). 

Packard (1914: 171). Seitz (1928: 516). Bollow (1932: 131). Aue 
(1933: 132). Chander (1977: 552). D’Abrera (1998: 44, 45 figs. ♂, ♀).
Neoris Huttoni: Kirby (1892: 761, 935).
Neoris huttoni huttoni: Jordan (1911: 219, fig. 31d ♀). Bouvier 
(1936: 224, pl. VIII, fig. 3 ♂). De Freina (1992: 233 ff., 249). Gor
bu nov & Kishida (1995: 4).
Saturnia huttoni: Hampson (1893: 24). Peigler (1996: 11 ff., figs. 
5, 6 ♂).
Saturnia Huttoni: Sonthonnax (1904: 31, pl. XI, fig. 5 ♀, fig. 6 ♂ 
[plate legend with wrong gender]).
Saturnia (Neoris) huttoni: Beeke & Paukstadt (2011: 319).
Saturnia Stoliczkana var. Huttoni [sic]: Staudinger & Rebel (1901: 
126).

2. shadulla Moore, 1872
Neoris shadulla: Moore (1872: 577, not illustrated).
= ‡shahidula: Moore (1879: 8); unjustified emen da tion. 

Mis spelling not cited too often in literature (e.g. by Jor
dan 1911: 219, Seitz 1928: 516, de Freina 1992: 249).

= ‡Neorina [sic] ‡Shadula [sic]: Bates (in Henderson & Hume 
1873: 306). Misspelling of both genus and species name, a 
com bination evidently not used elsewhere.

Type material: number of STs not explicitly stated by 
Moore (“♂ and ♀”); “in coll. F. Moore” (we found 2 ♂♂, 1 ♀ 
in BMNH, ex amin ed, S.N., see Figs. 26–27). — To avoid any 
po tential identification pro b lems, we herewith de sig nate 
the male in BMNH il lus tra ted here in Fig. 26 as lec to type 
of S. (N.) shadulla.
Type locality: [PR China, Xizang Autonomous Prov.], or 
older [SW Tibet, Karakorum], “Shadulla, near Yar kund 
[river], East ern Tur kes tan”. — Dark blue asterisk in Map.
Etymology: Evidently named after the type locality.

Notes: According to de Freina (1992: 238 [translated]) this lo cality 
cor res ponds to “Shahidulla (= Schahdulla, = Sha khi dulla, Chi nese: 
Xaidulla) above the Yarkand River with in the north ern slopes of 
the Karakorum range, ca. 100 km NE K2 (= Mt. Good win Austen) 
on at least 3000 m ele va tion”.

This information is also contained in the books by Hen derson 
& Hume (1873) and For syth (1875), which in very much detail 
de scribe two British ex pe ditions (of 1870 and 1873) from India to 
the city of Yarkund in the Tak la Ma kan desert. On the map in Hen
derson & Hume (1873) the place is named “Shahidulla“.

Ori gin ally we had ex pec ted that Moore (1872) meant the city of 
Yar kund (= Yar kand, = Jar kand) situated at the western edge of the 
Tak la Ma kan De sert at about 1300 m elevation in the Yar kund (= 
Yar kand etc.) ri ver val ley. This river, in humid times more or less 

Plate 4: Saturnia (Neoris), Imagines. — For all imaginal pictures, where 
present: a = ups., b = uns. of the same specimens. Specimens smaller 
than na tu ral size (scales in pho tos, where present, in cm/mm or scale 
bars = 1 cm), not to the same size. Labels not always to the same scale 
as specimens. — Figs. 23–36: Historic types and other material. — Figs. 
23–24: Neoris huttoni, 23: HT ♂ by monotypy; 24: ♀, no type; BMNH. — 
Fig. 25: Sa tur nia sto licz ka na, reproduced from the printed plate in “Reise 
der Novara”. — Figs. 26–27: Neoris shadulla, part of the ST series; 26: LT 
♂, de sig na ted here; 27: PLT ♀; BMNH. — Fig. 28: Sa turnia stoliczkana, LT 
♀, designated here (no HT as indicated); BMNH. — Figs. 29–30: Saturnia 
schencki, part of the ST series; 29a, b: LT ♂, de sig nated here; 30a, b: PLT 
♀; ZMHU. — Figs. 31–34: Saturnia galeropa. Figs. 31–32: part of the ST 
series; 31a, b: LT ♂, de sig na ted here; 32a, b: PLT ♂; ZMHU; Figs. 33–34: 
♂, ♀, no types, “Persia sept., Kul dran, im Gebirge, 10.  03”; ZMHU. — 
Fig. 35a, b: Sa tur nia oliva, HT ♂ by monotypy, ZMHU. — Fig. 36: Neoris 
haraldi, HT ♂ by monotypy, NHMW.— BMNH photos © Trustees of the 
Natural His to ry Mu seum by kind per mission (taken by V. Zolotuhin); 
Fig. 25: W. A. Nässig; Fig. 36: U. Brosch & S. Naumann [NHMW]; other 
museum photos by S. Nau mann [ZMHU].
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per ma nent ly, in arid times only temporarily con tai n ing wa ter, gave 
rise to a ri ver plain with na tu ral woody ve ge ta tion and agriculture 
al lo wed by the pre sence of water and still today shows the exis
tence of a po pu la tion of S. (Neoris) sha dul la (see re cent specimen 
in material list of the species).

Selected literature:
Neoris shadulla: Moore (1872: 577). Cotes & Swinhoe (1887: 226). 
Rothschild (1895: 44). Packard (1914: 171). Seitz (1928: 516; in 
synonymy of S. (N.) stoliczkana [sic]). D’Abrera (1998: 44, 45 fig. 
♂ LT, ♀ PLT).
Neoris Shadulla: Kirby (1892: 761).
Neoris huttoni shadulla: de Freina (1992: 249, figs. 11–14 ♂♂, ♀♀; 
with synonyms S. (N.) stoliczkana, S. (N.) schencki, S. (N.) oliva, & 
S. (N.) haraldi).
Neoris ‡Shadullæ [sic]: Sonthonnax (1904: 30; in synonymy of S. 
stoliczkana [sic]).
Neoris huttoni ‡shahdulla [sic]: Jordan (1911: 219, in synonymy of 
S. (N.) stoliczkana [sic]).
Saturnia shadulla: Peigler (1996: 11, 14, fig. 4 ♂ [with synonyms 
stoliczkana, schencki, oliva, haraldi, svenihedini, and alatauica]).
Saturnia (Neoris) shadulla: Beeke & Paukstadt (2011: 318 ff., figs. 
1–4 ♂♂. The idea of Beeke & Paukstadt that the illustrated spe
ci mens might instead belong to schencki cannot be supported; 
be sides external differences, the cited locality Susamyr Mts. [in 
Goo gle Earth: Suusamyr] is over 1000 km from the type locality of 
schencki, inmidst the dis tri bu tion area of shadulla).
Perisomena huttoni shadulla: Lampe (2010: 361, pl. 322).

3. stoliczkana C. & R. Felder, 1874
Saturnia stoliczkana: C. & R. Felder (1874: pl. lxxxvii, fig. 3 
[♀]; legend of plate) (reproduction of the colour illus tra tion 
see here in Fig. 25). — Supplemented by C. & R. Fel der (1875: 
Er klä run gen der Ta feln LXXV bis CVII [= ta bu lat ed ex ten
d ed explanations of plates], p. 8).
= ‡stoliczkai: Moore (1879: 8); probably an [unjustified!] 

emen da tion of sto licz ka na. The Latinisation stoliczkana 
may be a bit unfortunate (the ending “ana” transforms 
it into an adjective, but this is allowed by the Code, ICZN 
1999: Art. 11.9.1.1., 31.1.); however, this form stoliczkana 
is to be pre ser ved as the “correct original spelling” ac cor
ding to the Co de (ICZN 1999: Art. 32.2.). This spelling 
‡sto liczkai is listed as mis spel ling variant only by a few 
au thors, e.g. by Jor dan (1911: 219), Seitz (1928: 516), de 
Frei na (1992: 249).

Type material: sex and number of specimens and de po si
tion of ST[s] not stated by C. & R. Felder. There is one ♀ 
in BMNH, without published justification labelled as “ho lo
ty pe” (ex ami n ed, S.N.; see Fig. 28) which erronously was also 
fi gured as “ho lo ty pe” of S. stoliczkana by D’Abrera (1998: 
45). It bears the following labels: “Saturnia stolicz ka na nob. 
in cat.” [red let ters, handwritten]; “Lossar, 13.500 [ft.]; Sto
licz ka; type of stoliczkana; Rothschild Bequest B.M. 19391; 
Holotype [red, round]; photographed by B. D’Abrera ’96”. — 
To avoid any potential identification prob lems, we here with 
de signate this female in BMNH as lec totype of S. (N.) sto
licz kana. This ♀ fits quite well with the figure in the ori gin al 
co lour drawing (see Fig. 25 for a reprint of that fi gure, and 
Fig. 28 for the LT specimen in BMNH).
Type locality: In the original description (C. & R. Felder in 
the legend of the plate), there was only written: “La dak (Sto
liczka)”. For mal ly this should today be some where in the 
huge area of In dia: Jam mu & Kash mir, Ladakh, at high er ele
vations, and was also in ter pre ted this way by de Frei na (1992: 
238); he located this place then only about 200 km S of the 
ty pe lo cality of Neo ris sha dulla. Sto licz ka (in Forsyth 1875: 
460) himself writes of “Leh (or La dak)” and “the In dus valley 

in Ladak”, respec tively, as the star t ing point of his travel to 
“Shahidula on the frontier of Yar kand ter ri to ry“, but does not 
provide helpful notes about details of the route of travel. — 
How ever, on the label of the LT specimen we find an ad di tio
n al in for ma tion: “Los sar”. We lo ca ted a vil lage with this na me 
Los sar (spel ling on the la bel; dif fer ent spel ling in Goo gle 
Earth: Lo sar) in Tra vel.In dia.com (2016) as a lo ca li ty in the 
Spiti val ley, “first vil lage from Kun zum Pass”, at ca. 4000 m 
ele va tion, which is, ac cor ding to Goo gle Earth, at 32°26′ N, 
77°45′  E, and is shown ac cor ding ly as type lo ca li ty on our 
Map, bright grey asterisk with broad orange frame.
The col lec tor Fer dinand Sto licz ka (*7.  vi. 1838, †14.  vi. 
1874, see Wi ki p e dia.de 2016) wor ked for the “Bri tish Geo
lo gi cal Survey of India” (his function in the early 1870s is 
de fi ned as “Naturalist attached to the Yarkand Embassy” by 
For syth 1875) and vi sited many pla ces also in the Hi ma la ya, 
while the Spiti val ley was not ex pli cit ly noted anywhere. The 
term “Lo sar” usually de scri bes Ti be tian Buddhists’ New Year 
fes ti vals, which are held at many pla ces in the In dian Hi ma
la ya where Ti be tians live in exile; the on ly village with a 
name “Los sar” (or “Lo sar”) which we could find is the one in 
the Spi ti val ley. As the Spiti valley (to day part of the Indian 
state Hi ma chal Pra desh) once (in clud ing in the 19th cen tu ry) 
was a part of La dakh, this also fits well with the short lo ca lity 
“Ladakh” in the legend of the Felders’ plate. — Sum ma rised: 
If, first, the la bel “Los sar” is cor rectly attributed to the LT of 
S. sto licz ka na and if, se cond, there is no further vil lage with 
this name in the former La dakh area which we did not find, 
we think that we have pin ned down the type lo cality now 
bet ter than before, where only “La dakh” was provided. As 
a result, the type locality of S. (N.) sto licz kana is now pret ty 
close to the dis tri bu tion area of S. (N.) huttoni, see in Map.
This locality in the Spiti valley is part of the Hi ma laya just 
behind the first mountain chains and on the dry side out of 
reach of the regular monsoon rains. See the de scription by V. 
Weisz (1996 [unpubl.]). She and P. Kautt re grettably did not 
find any Neoris there, because they were us ing light traps 
only during the time span June to August.
Etymology: Obviosly named after the collector.

Note: See Nässig & Speidel (2007: 70) for the correct au thor ships 
of especially “Heft 4” of the “Reise der Novara”. Plate LXXXVII 
was, according to the notes on the plate, drawn (“del.”) in vii. 1867 
by C. Geyer and “ed.” = “edited” (i.e., finally pre par ed for print or 
perhaps even printed, but not officially distributed) in 1868; the 
real pu bli ca tion date for this plate is, however, 1874, com pare Näs
sig & Speidel (2007: 65).

Selected literature:
Saturnia stoliczkana: C. & R. Felder (1874: pl. lxxxvii, fig. 3 ♀). 
Hampson (1893: 24). Rothschild (1895: 44). Peigler (1996: 11, 14 
[in synonymy of S. (N.) shadulla]).
Saturnia Stoliczkana: Kirby (1892: 773, 935). Staudinger & Rebel 
(1901: 126). Sonthonnax (1904: 30, pl. XI, fig. 3 ♂, fig. 4 ♀).
Neoris stoliczkana: Cotes & Swinhoe (1887: 227). Seitz (1928: 516). 
Bollow (1932: 131). D’Abrera (1998: 44, 45 figs. ♀ LT, ♀).
Neoris huttoni stoliczkana: Jordan (1911: 219, fig. 31c ♀). Bouvier 
(1936: 224). De Freina (1992: 249; in synonymy of S. (N.) sha
dul la). Gorbunov & Kishida (1995: 4).
Neoris huttoni stolizkana: Packard (1914: 171; synonym of N. hut
toni shadulla).

4. schencki Staudinger, 1881
Saturnia schencki n.  sp.: Staudinger (1881: 406[–409], not 
il lus trat ed).
= ‡schenki: Jordan (1911: 219); Packard (1914: 156).
= ‡schenkiï, ‡schenckiï: van Bemmelen (1919: 1374, 1375).
= ‡schenkii: Kirby (1892: 772); D’Abrera (1998: 44).
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Type material: Number of STs of both se xes not stated by 
Stau din ger (“eine größere Anzahl ge zo ge ner Stü cke” = “a 
lar ger se ries of reared specimens”). — O. BangHaas (1936: 
109), who received much of the Stau din ger col lection, wrote 
about this taxon: “Sai san (foothills of the Al tai Mts.), col
lec t ed by Haberhauer; ori gi nal spe ci mens 6 ♂♂ & 6 ♀♀ in 
coll. Stau din ger”. Those 12 spe ci mens are still entire ly pre
served in the Stau din ger col lec tion in ZMHU, Berlin (ex a
mined, S.N.). In typical Stau din ger style the deter mi na tion 
label reading “Schen cki Stgr.” is fixed in the box, the first ♂ 
specimen below this la bel has the fol low ing labels: “Ori gin” 
[violet]; “Saisan, Hbhr.” [= Ha ber hau er]; the rest of the type 
series bears only a small round vio let pa per label without 
any letters. To avoiod any potential problems of the identity, 
we here with de sig nate the ♂ with the lo ca li ty label as lec
to type of Saturnia schen cki (Fig. 29); there by the rest of the 
series become pa ra lec to ty pes (a ♀ PLT see in Fig. 30). To 
all those speci mens type and de ter mi na tion la bels will be 
added ac cor ding ly.
In the Püngeler collection kept separately in ZMHU we 
found one ♀ labelled as “Cotype schenki Stgr. ♀” [pink, 
hand written, Püngeler] and “Sibiria” [sic]. This specimen 
clear ly is no true ST of S. schenki as the labelling does not 
cor respond to that of the series from the type locality which 
is still stored in the BangHaas col lec tion in ZMHU. At that 
time, insect traders (like Staudinger!) were used to la bel 
specimens re ceived later (which they believed to be long to 
a new spe cies, even if not necessarily from the same col lec
t ing locality as the “real” types) as “Co ty pes” to sell them at 
better prices. — The provided locality information “Sibiria” 
is nonsensical with respect to today’s geography and does 
not contain any clear locality data.
Further, in the box of the STs, below those aforemen tio
ned 12 ST spe ci mens, there are 1 ♂ and 3 ♀♀ of only faintly 
si mi lar spe ci mens, of which two bear a label “Margelan, 
[18]87, Hbhr.”; 2 ♀♀ again have only a violet label with out 
let ters; how ever, due to the different locality and year of 
col lec tion they clearly are no further STs of schen cki. This 
locality Margelan (nowadays Marg’ilon: Marg’ilon 2016) is 
in Uzbekistan, not far from Ferghana (now Far g’o na: Far
g’ona 2016), about 1300 km SW of E Kazakhstan, Sais san. 
These specimens most likely belong to S. (N.) shadulla.
Type locality: “Saisan” [= E Kazakhstan, Saissan = Zaj san]. 
— See the data provided by O. BangHaas (1936: 109) about 
the locality (above). According to de Freina (1992: 238) this 
locality is in the NE extensions of the Tarbagatai Mts. at 
ca. 2300  m ele va tion. Supposedly the specimens have not 
necessarily been collected in the city of Zajsan, but in the 
surrounding mountains, especially in the Saur Range, where 
this species is still rather commonly found to day. — Dark 
grey asterisk with black frame in Map.
Etymology: Explicitely dedicated to Freiherr von Schenck, 
formerly member of the government (minister of finance) of 
the GrandDuchy of Hesse [Großherzogtum HessenDarm
stadt] (full name: Grand Duchy of Hesse and by Rhine).

Selected literature:
Saturnia schencki: Staudinger (1881: 406). Peigler (1996: 11, 14 [in 
synonymy of S. (N.) shadulla]).
Saturnia Schenckii [sic]: Kirby (1892: 772).
Saturnia Schenkii [sic]: Sonthonnax (1904: 30; in synonymy of S. 
stoliczkana).
Neoris huttoni schencki: Jordan (1911: 219, fig. 32 a ♂, ♀). Pa ckard 
(1914: 171; pl. CII, fig. f with misspelling schenki); Bouvier (1936: 
224). Rougeot (1969: 163). De Freina (1992: 249; cited in syn
onymy of S. (N.) shadulla).
Neoris stoliczkana schencki: Seitz (1928: 516).

Neoris schencki: Bollow (1932: 131).
Neoris huttoni schenki [sic]: Gorbunov & Kishida (1995: 4, pl. 2 ♂♂, 
♀♀ [these authors show on their map a conglomerate of dif fer
ent species such as S. (N.) naessigi, S. (N.) galeropa and S. (N.) 
sha dulla as distributional area for S. (N.) schencki, therefore their 
de termination of the figured specimens for sure is incorrect]).
Neoris schenkii [sic]: D’Abrera (1998: 44).
Saturnia Stoliczkana var. Schenki [sic]: Staudinger & Rebel (1901: 
126).
Neoris schenki [sic]: “Taxo no my Brow ser” of Bold (2016 [2. xi.]).

5. galeropa Püngeler, 1900
Saturnia schencki Stgr. var. nov. galeropa: Püngeler (1900: 
116, Taf. IV, fig. 1). — Accepted here as a valid and avail able 
name, because described as a geographical “variant” be fore 
1961; according to the regulations of the Code (ICZN 1999: 
Art. 10.2, 45.6.4) the handling of the name therefore should 
be on spe ciesgroup level.
= ‡galerope: Jordan ([in Seitz] 1911: 219); misspelling, com

mon ly used in later publications (copied from each other 
with out reference to the ori ginal de scription, ob vious ly 
only based on Jor dan’s spelling er ror in the Seitz se ries). 
— This error was cor rected by hand on the card of the 
BMNH card in dex in the mean time, and con se quent ly the 
spelling is also now correct in Bec ca lo ni et al. (2015) and 
in Wiki spe cies (2016). How ever, in several other species 
lists in the web (including the “Taxo no my Brow ser” of 
Bold 2016 [2.  xi.]) we still find the in cor rect spelling 
va riant.

Type material: 2 ♂♂ STs, deposition not indicated. The col
lection of R. Püngeler is stored in ZMHU (see Horn et al. 
1990: 314), and there both STs are still deposited (ex ami
ned, S.N.); to stabilize the identity of the taxon gale ro pa, we 
herewith designate the one ♂ with data as il lus tra t ed in Fig. 
31 as lec to type of Saturnia schencki galeropa, the se cond ST 
♂ with data as illustrated in Fig. 32 auto ma tic al ly be comes a 
PLT; labels will be added accor ding ly.
Some further contemporary specimens in coll. Püngeler in 
ZMHU obviously belong to S. (N.) galeropa, but are no type 
ma te ri al: There is a ♀ with data “Persia sept., KopetDagh, 
1900; ex coll. Püngeler”; this is not mentioned in Pün ge
ler’s de scrip tion which was published already 15. viii. 1900, 
and jud ging from the normal flight period in au tumn it is 
clear that this spe cimen was collected after pub li ca tion. Two 
fur ther spe ci mens (♂ and ♀ from “Persia sept., Kul dran, im 
Ge birge, 10.  03” = “N Persia, Kuldran, in the moun tains, 
x. 1903”, collected 3 years later; Figs. 33–34) look slightly 
different; we have not been able to lo cate this place “Kul
dran”.
Type locality: “KopetDagh, bei Aschabad” [= Turk me nis tan, 
KopetDag, near Ashkhabad, close to the presentday border 
to Iran]. — Light blue asterisk with black frame in Map.
Etymology: Unknown.

Selected literature:
Neoris huttoni galeropa: Jordan (1911: fig. 32a ♂; sic, the correct 
spelling variant in the legend). Bouvier (1936: 224). De Freina 
(1992: 249, fig. 9 ♂, fig. 10 ♀).
Saturnia galeropa: Peigler (1996: 11, 14).
Saturnia (Neoris) galeropa: Beeke & Paukstadt (2011: 319).
Neoris huttoni ‡galerope [sic]: Jordan ([in Seitz] 1911: 219). Pa ck
ard (1914: 171).
Neoris stoliczkana ‡galerope [sic]: Seitz (1928: 516).
Neoris ‡galerope [sic]: Bollow (1932: 131). D’Abrera (1998: 44). 
“Taxo no my Brow ser” of Bold (2016 [2. xi.]).
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6. oliva A. BangHaas, 1910
Saturnia stoliczkana Feld. v. oliva n.  var.: A. BangHaas 
(1910: 31, not illustrated). — Accepted as valid and avail able 
name, because described as a geographical “variant” be fore 
1961; according to the regulations of the Code (ICZN 1999: 
Art. 10.2, 45.6.4) the handling therefore should be on spe
ciesgroup level.
Type material: ♂ HT by monotypy; deposition not in di cat ed 
[evidently coll. A. BangHaas]. The HT is de posited in the 
BangHaas collection in ZMHU today (ex amin ed, S.N.; Fig. 
35) and bears the following labels: “Orig. [pink pa per]; Sa tur
nia schenki [sic]; v. Oliva A. B.H. [= A. BangHaas]; Chin. 
Turkestan, Thianschan mont. or., Juldus Tal, 2500 m, Juli”.
Type locality: In the original description: “aus dem Juldus
Ge biete” = “from the Jul dus area” [of the Tian Shan moun
tain range, Xinjiang Uygur aut. region, PR China], also ac cor
d ing to de Freina (1992: 238). The label of the HT reads, 
as sta ted above, “Thianschan mont. or., Juldus Tal, 2500 
m”. With the help of an old atlas (Andree 1896) containing 
these old locality names we came to the fol lowing coordi na
tes: 42°38′ N, 84°43′ E, at ca. 2500 m, and plot ted this on the 
map. — Black asterisk with yellow frame in Map.
Etymology: Named for the olive colour of the specimen.

Note: O. BangHaas (1936: 109) writes: “Thianshan or., Jul dus, 
1 ♂ type [i.e., the holotype] in coll. B[ang]Haas”. — O. BangHaas 
also states that the wing pattern (an te me dian line tou ching the 
inner side of the eyespots [on the hind wings ups.] or not) of the 
specimens illustrated in “Seitz 2” [= Jordan 1911] under the name 
schen cki “does not cor re s pond to the [syn]type se ries of schencki 
ex coll. Stau din ger in coll. BangHaas”.

Selected literature:
Saturnia stoliczkana oliva: A. BangHaas (1910: 31).
Neoris huttoni oliva: Bouvier (1936: 224, cited in synonymy of S. 
(N.) stoliczcana). O. BangHaas (1936: 109). De Freina (1992: 249; 
cited in synonymy of S. (N.) shadulla).
Neoris oliva: Bollow (1932: 131).
Saturnia oliva: Peigler (1996: 11, 14 [cited in synonymy of S. (N.) 
shadulla]).
Neoris stoliczkana [partim, for China, Xinjiang]: Zhu & Wang (1996: 
133, fig. 100, pl. VII fig. 8), misidentification, this specimen might 
much more likely be S. (N.) schen cki or S. (N.) oliva (= ha ral di).

7. haraldi Schawerda, 1923
Neoris haraldi species nova: Schawerda (1923: 40, not il lus
tra t ed). — The specimen was then illustrated (without fur
ther notes) on a colour plate by Schawerda (1924: col. pl. fig. 
16) in a different journal.
Type material: ♂ HT by monotypy; deposition not in dicated 
[coll. K. Schawerda]. The HT is today stored in the 
collections of NHMW (examined, S.N.; Fig. 36); it bears the 
fol low ing labels: “Neoris haraldi Type Schaw.” [violet pa per]; 
“Asia centr., Thian Schan, Juldus Geb., coll. Wagner; col lec
tio Dr. Schawerda”.
Type locality: “vom Thian Schan im Juldusgebiete” [Tien 
Shan Mts., Xin jiang Uygur aut. region, P.R. China] — which 
is just ap pro xi mate ly the same place as for Sa turnia stolicz
ka na oliva A. BangHaas (de Freina 1992 sup ports this view: 
“same lo ca li ty as for oliva”). We placed the asterisk on the 
Map at 42°55′ N, 84°38′30″ E, just to optically differen tiate 
the oliva and haraldi type localities. — Pinkish asterisk with 
yellow frame in Map.
Etymology: Unknown; no dedication in the original de scrip
tion.

Notes: Schawerda (1923) wrote [translated]: “The specimen will 
soon be illustrated by me in the ‘Verhandlungen der zoologisch

botanischen Gesellschaft’”, and this picture was printed without 
any additional text in access to a short le gend in Schawerda (1924: 
col. pl. fig. 16, legend p. (164)).

Schawerda (1923) also wrote that he ori ginally ex pected the 
specimen to be iden tical to oliva, but [translated:] “a com pa rison 
with the descrip tion in di cat ed that this was not correct” [sic!] — 
without providing these alleged dif fer en ces in any more de tail —, 
and he then pro du ced a short and ra ther cha o tic de scrip tion of 
his own from his singleton. Evidently he never had seen the oliva 
type specimen personally and based his description, following A. 
BangHaas’ written description of oliva, just on the difference in 
ground colour — which apparently is the result of individual (eco
lo gic al?) vari abi lity.
Selected literature:
Neoris haraldi: Schawerda (1923: 40). Schawerda (1924: col. pl. 
fig. 16). Bollow (1932: 131).
Neoris huttoni haraldi: Bouvier (1936: 224). De Freina (1992: 249; 
cited in synonymy of S. (N.) shadulla).
Neoris haraldi: D’Abrera (1998: 44).
Saturnia haraldi: Peigler (1996: 11, 14 [cited in synonymy of S. 
(N.) shadulla]).
[Neoris haraldi: Zhu & Wang (1983: 412, pl. 134, fig. 2972; 1993: 
278, fig. 16; 1996: 133, fig. 99, pl. VII fig. 7), misidentification, see 
below un der S. (N.) svenihedini.]

8. svenihedini Hering, 1936
Neoris huttoni svenihedini [sic, incorrect original spelling, 
cor rected according to the ruling of ICZN (1999: Art. 
32.5.2.3.) to “sve ni he dini” in the fol lowing] subsp. nov.: 
He ring (1936 [22. i.]: 61, not illus tra ted).
= ‡svenhedini (incorrect emendation): NHRS (2016), Beeke 

& Paukstadt (2011: 317).
Type material: ♂ HT (by original designation and obvious ly 
also by monotypy; Figs. 37–39); de position not in di ca ted 
(NHRS, pho to ex amin ed, no. NHRSTOBI000001850). — 
This specimen is also lis ted and il lus trat ed (another pho to
graph in low re so lu tion on blue background) in the NHRS 
in ter net type ca ta lo gue (NHRS 2011/2016; search under “H” 
for “hut tonisvenhedini“ [sic]), but with a er ro neo us pu b li
ca tion date “1934”. For the cor rect prin ting date, see date 
im print on p. 7 of the He ring pa per. In addition, the taxon 
is listed on the cited website in error as a type of No to don
tidae, and the specific name is spel led “‡sven he dini”. — The 
specimen was col lec ted by Da vid Hummel dur ing the “Swe
dishChinese scien tific ex pe di tion to the north western pro
vin ces of Chi na 1927–1930”.
Type locality: “Manaso [on label: Manass] near Urumchi, late 
ix. 1928” [= China, Xinjiang, near Ürüm qi, salt Lake Ma nas, 
which is now largely dry: Manas lake (2016)]. This lake is 
situated in a desert valley (the Dzungarian Basin; co or di na
tes of the temporary dry Manas River inflow into the lake: 
45°41′  N, 85°44′  E; this locality is plotted on our Map) at 
about 250 m ele va tion and does not appear to be a ty pic al 
bio tope for Neo ris; apparently the specimen was collected 
some where in the hills and mountains around the former 
salt lake. — Light green as te risk with red frame in Map.
Etymology: Dedicated to the leader of the “Swe dishChi nese 
scientific expedition to the Northwestern Pro vinces of Chi
na, 1927–1930”, Sven Hedin.

Note: There is another Neoris specimen in NHRS, labelled in er ror 
as HT of S. (N.) svenihedini by V. Zolotuhin (pers. comm. by T. 
Malm, NHRS). Jud ging from the original description it is clear that 
the spe ci men fig ured here in our present work (Figs. 37–39) and 
with the above men tioned NHRS registration no. is the real HT of 
Hering. We have not seen this other specimen and do not have any 
further information about it.
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Plate 5: Saturnia (Neoris), Imagines. Figs. 37–47: Historic and recent type specimens. — Figs. 37–39: Neoris svenihedini, HT ♂ by original designation, 
NHRS; 37: ups., 38: labels, 39: uns. — Figs. 40–41: Neoris alatauica, part of the ST series; 40a, b: LT ♂ designated here, ZMHU; 41a, b: PLT ♂, ZMHU. 
— Figs. 42–43: Neoris naessigi; 42a, b: HT ♂ by original designation; 43a, b: PT ♀ (“allotype”); CMWM. — Figs. 44–46: Saturnia codyi; 44a, b: HT ♂ 
by original designation; 45a, b: PT ♂; BMNH; 46: ♂, no type, ZMHU. — Figs. 47a, b: S. (Neoris) eck wei leri sp. n., HT ♂ by original designation; CWAN 
in SMFL. — NHRS photos © Natural His to ry Museum Stockholm, taken by Tobias Malm; BMNH see in pl. 4; CMWM by U. Brosch & S. Naumann; other 
museum photos by S. Naumann [ZMHU, SMFL].

37 38 39

40a 41a

42a 43a

44a 45a

46 47a

40b 41b

42b 43b

44b 45b

47b
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Selected literature:
Neoris huttoni svenihedini: Hering (1936: 61).
Neoris svenihedini: D’Abrera (1998: 44).
Saturnia svenihedini: Peigler (1996: 14 [cited in synonymy of S. 
(N.) shadulla]).
Neoris haraldi: Zhu & Wang (1983: 412, pl. 134, fig. 2972; 1993: 
278, fig. 16; 1996: 133, fig. 99, pl. VII fig. 7), misidentification, this 
specimen is most likely S. (N.) svenihedini.

9. alatauica O. BangHaas, 1936
Neoris huttoni alatauica subsp. nova: O. B[ang]Haas (1936 
[1. vi.]: 109, not illustrated).
= Neoris ‡atalantica [sic!]: D’Abrera (1998: 44).
Type material: STs ♂♂; number of specimens and de po si
tion of ST series not stated [coll. BangHaas?]. In the Bang
Haas collection kept separately in ZMHU we found one ♂ 
spe cimen labelled as type, with following data (ex ami ned, 
S.N.; Fig. 40): “Type e collection BangHaas” [pink pa per]; 
“hut toni v. alatauica OBH” [hand writ ten]; “Ka sak stan, Alma 
Ata; So. Zail. [Zailyiski] Alatau, Mal. [Ma len ka ja] Alma
tin ka, 1500 m, 7. ix. [19]35 svet. [at light], I. N. Fi lip jev” [in 
Cy rillic letters]; “genitalia no. 2511/16 SNB”. To avoid pos
sib le identification problems in this problematic group, this 
spe cimen men tioned to be the “type” is herewith de sig na
ted as lec to type of Neoris hut to ni ala taui ca, a LT la bel will 
be ad ded accordingly.
A se cond ♂ in the main collection of ZMHU (Fig. 41) bears 
the fol lowing labels: “CoType e collection BangHaas [pink 
pa per]; Kasakstan, Alma Ata, Transili Ala tau; Almata, 1500 
m, 15. ix. [19]36”. This second ♂ from a locality rather close 
to the LT (and other possible STs) thereby au to ma tic al ly 
becomes PLT and will be labelled ac cordingly.
Another ♂ (no ST) was found in CRLN and bears the fol
lo w ing labels: “Tadzhikistan” [recte Kyr gyz stan, maybe 
Ka zakh stan?], “CoType O. BangHaas [red pa per]; alatauica 
OBH, Khoum Bel Berg, 3000  m, Juli, Alma Ata, Issykul 
sept.”; “Perisomena huttoni sha dul la, collection R. E. Lampe, 
Khoum Bel Berg, 3000 m, Is sy kul, Alma Ata, Sept.” [a mis in
terpretation by Lampe: “Sep tem ber” in stead of correct (La
tin!) “Issykul sep ten trio na lis” = North of Issykul] [hand writ
ten, Lam pe].
Type locality: [Kazakhstan], “Thianschan sept., Alatau occ., 
Almatinka, 1500  m”. Violetblue asterisk with dark blue 
frame in Map.
Etymology: Named for the origin of the type series.

Note: In the de scrip tion only compared with schencki Stau din ger, 
although O. BangHaas had also at least the HT of oliva A. Bang
Haas before him (see above).

Selected literature:
Neoris huttoni alatauica: O. BangHaas (1936: 109). Peigler (1996: 
14 [new synonym of S. (N.) shadulla]).

10. naessigi de Freina, 1992
Neoris huttoni naessigi n. ssp.: de Freina (1992: 245, fig. 5 ♂ 
HT, fig. 6 ♀ AT, fig. 7 ♂ PT, fig. 8 ♀ PT).
Type material: ♂ HT (by original designation), ex coll. de 
Freina via CMWM in ZSM (ex amin ed, W.A.N. & S.N., Fig. 
42). The ♂ HT bears following labels: “Neo ris huttoni naes
si gi de Freina 1992 (Ent. Z. 102: 245), Mu se um Witt Mün
chen [red cardboard]; Kleinasien, Prov. Er zin can, 30 km 
SE Ova cik, ober. MunzurTal, 1300 m, e.p. 3.–14. x. [19]91, 
leg. M. Geck; Museum Witt, München; ab ge bildet Ent. Z. 
Fft. 102 (13), fig. 5.” and has a forewing length of 62 mm; 
the ♀ “al lotype” (=  PT) with the same data has a Lfw. of 
63 mm (Fig. 43); there are further 7 ♂♂ and 10 ♀♀ PTs with 

same da ta and a single ♂ PT with differing data “Kleinasien, 
Prov. Erzurum, 5 km SE Hinis, 1650 m, 16.–17. x. [19]85, de 
Freina; GP Nr. 3014 Museum Witt; gen. präp. Nr. 3014.”, in 
CMWM in ZSM. Further 7 ♂♂ and 3 ♀♀ PTs are in CWAN in 
SMFL. For the com plete list of 16 ♂♂ and 14 ♀♀ PTs, see de 
Freina (1992: 245).
Type locality: “Asia minor [Turkey], Prov. Erzinçan, 30 km 
SE Ova çik, upper Munzur valley, 1300  m”. Bright yel low 
asterisk with thin black frame in Map.
Etymology: Named after Wolfgang A. Nässig.

Note: Koçak (1977: 134, fig. 43) was the first published record of a 
Neoris from Asia minor (Turkey). He wrote:

A very interesting capture of Saturniid moth was made by my 
friend Dr. A. Demirsoy from EastTurkey. A single male (fw. 
ca. 62 mm) has been labelled as “18. x. 1971, Kemaliye” by 
him. It is clo ser morphologically to huttoni moore (NWIn
dia) and stoliczkana Fel Der (Ladak, Yarkand) than ga le ro pe 
[sic] Püngeler (Nlran) and schenki [sic] stauDinger (Sai san, 
Ferghana). As a matter of fact, we have insufficient knowl edge 
on the exact taxonomical sta tus of these forms in the genus 
Neoris. For that reason and the lack of more ma te ri al from 
Turkey, the problem will keep in an un de ci ded state for a time.

Then, 15 years later, de Freina (1992) described the species on 
basis of further material from eastern Turkey (citing Koçak 1977, 
but not listing this Kemaliye specimen as PT).

Selected literature:
Neoris huttoni naessigi: De Freina (1992: 245).
Neoris naessigi: D’Abrera (1998: 44, 45 fig. ♂). Miranda & Peigler 
(2007: 437 ff., fig. 1 ♀).
Saturnia naessigi: Peigler & Kendall (1993: 11).
Saturnia (Neoris) naessigi: Beeke & Paukstadt (2011: 319).
Perisomena huttoni naessigi: Lampe (2010: 361, pls. 319–321).

11. codyi Peigler, 1996
Saturnia codyi new species: Peigler (1996: 8, figs. 1–3).
Type material: ♂ HT (by original designation, Fig. 44) and 
3 ♂♂ PTs, in BMNH (ex amin ed, W.A.N. & S.N., Fig. 45).
Type locality: “India sept. occ., Chitral, Yasin, 4000 m, ear ly 
ix.” [= Pakistan, NW Frontier Prov., Ghizar Mts., Ya sin, 
4000 m]. Bright green asterisk with thin black frame in Map.
Etymology: Named after the painting artist Dr. John Cody, 
Kan sas, USA.

Note: In ZMHU, there is another spe ci men of S. (Neo ris) co dyi with 
the same data as the HT, which was not seen and con si de red as PT 
by Peigler (1996) (Fig. 46).

Selected literature:

Saturnia codyi: Peigler (1996: 8, figs. 1–3).

Saturnia (Neoris) codyi: Beeke & Paukstadt (2011: 319).

Neoris codyi: D’Abrera (1998: 44, 45; 2 ♂♂ PTs figured [not a pair 
as mentioned by D’Abrera]).

Revisional notes and descriptions of new taxa

(Species listed basically in geographical order, ap pro xi
mate ly from West to East and South to North, counted in 
ro man numerals.)

Subgenus Saturnia (Neoris)

Neoris Moore, 1862

Twelve species contained:
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I. Saturnia (Neoris) naessigi (de Freina, 1992)
(Figs. 42–43, 70, 114, 115–119, GPFig. F.)

Neoris huttoni naessigi: de Freina (1992: 245, illustrated).
Bold BIN and status: AAE0432; welldefined species both 
in morphology and in barcode.
Map: Bright yellow circles and asterisk (type locality) with 
thin black frame.

Diagnosis: Probably the largest species in the subgenus, with up 
to 65 mm forewing length in both sexes. De Freina (1992) in his 
descriptional part mentioned detailed differences to other taxa 
of the subgenus, such as size (of collected specimens), rounded 
fw. and hw., more intensively zigzagged in the costal part of the 
fw. an te me dian line, and more intensively bent postmedian lines 
of fw. and hw. In addition to his description we found as further 
ty pi cal marking the almost rounded, very large fw. ocellus with a 
ma ximum diameter of up to 9 mm which is unique for the sub ge
nus.
♂ genitalia (2168/10 SNB, 2501/16 SNB [GPFig. F]): Uncus with 
broad base, generally very broad, dorsolateral tips broad, short 
and acute. Dorsal process of the valves elongated, ventral process 
obvious, compared to other species, acute and prominent. Saccus 
broad. Dorsal processes of the juxta long, slender and acute at their 
tips, internal process straight and slender. In GP SNB 2501/16 the 
phallus is strongly connected with the juxta and not removable, so 
that, when manipulating this structure, the dorsal pro cesses of the 
juxta are bent to the sides. Phallus straight, quite long.
Distribution: Central to eastern Asia minor (Turkey); Armenia; 
Iran: Za gros Mts., Buyer Ahmad province.
Material examined: Asia minor: type series, see above in cata lo
gue. 1 ♂, 1 ♀, Tun celi Prov., Munzur Valley, 20 km NW Tunceli 
[ca. 39°20′ N, 39°15′ E], 1100 m, ex ovo ♂ 12. x. 1994, ♀ 7. ix. 1995, 
cult. H. Spei del; GP 2501/16 SNB; BC SNB 1948 (CSNB). 2  ♂♂, 
1 ♀, same lo ca lity, 1200 m, 24.–25. viii. 1991, leg. F. Geck (CSLL). 
1 ♂, 1 ♀, same locality, 1200 m, 24. viii. 1991, leg. Geck (CRLN). 
3 ♂♂, 1 ♀, same locality, ex ovo x. 1993 on Malus hillieri, ova via 
W. A. Näs sig (CRLN). 3 ♂♂, 2 ♀♀, Erzincan Prov., Munzur Val ley, 
30 km SE Ovacık, e.o. x. 1992 on Malus hillieri, via Geck (CRLN). 
1 ♂, 40 km NE Elazığ [ca. 38°44′ N, 39°15′ E], 1400 m, ex larva 
x. 1991, lar vae on Salix, Carpinus, leg. F. Geck (CSNB). 1 ♂, 1 ♀, 
Elazığ, ♀ 1. xi. 1994, ♂ 16. x. 1996 (CSLL). 2 ♂♂, 2 ♀♀, Ela zığ env., 
e.o. 19. & 25. x. 1995, 29. x. 1996 (CABF). A few more spe cimens 
ex Asia minor, all reared material, in part ob viously hybrids with 
prob ably shadulla, and no or incomplete lo cality data, in CWAN 
in SMFL.  — Ar me nia: 3 ♂♂, 1 ♀, Jerivan env. [40°8′ N, 44°31′ E], 
ex wild collected ova, ♂♂ x. 1995, 23. x. 1995, 3. ix. 1997 [ex twice 
overwintered pupa], ♀ 26. x. 1995 on Li gus trum japonicum, cult. S. 
Naumann; GP ♂ 2168/10 SNB; BC SNB 1488 [♂, see Fig. 70], 3560 
[♂] (CSNB). — Iran: 1 ♂, Buyer Ah mad Prov., Zagros Mts., Vazag 
[31°19′ N, 51°11′ E], 2450 m, 16.–19. x. 2009, leg. HaczSum; BC 
SNB 3499 (CSLL).
Preimaginal instars: The preimaginals of this species were al rea dy 
figured for three populations from Turkey and Armenia by Lam pe 
(2010); those from Armenia obviously did not result in ima gines 
in Lam pe’s rearing, but fortunately some ova of this ma te rial were 
kept by one of the authors (S.N.) and gave a few ima gi nes. We 
figure here again the larvae (Figs. 115–119) for direct com pa ri son 
with other taxa. In addition, we show a pic ture of a mature larva 
from eastern Turkey reared and photo gra phed by Toni Pit ta way 
in our Fig. 113.

II. Saturnia (Neoris) galeropa Püngeler, 1900
(Figs. 31–34, 84–92, GPFig. G.)

Saturnia schencki galeropa: Püngeler (1900: 116, Taf. IV, fig. 1).
= ‡galerope: Jordan (1911: 219); common misspelling.
Bold BIN and status: ABX5743; welldefined species both in 
morphology and in barcode.

Map: Bright blue circles and asterisk (type locality) with 
thin black frame.

Diagnosis: As mentioned in the original description, also a large 
spe cies, in fact the second largest in the subgenus, with up to 
58 mm Lfw. (Püngeler noted up to 52 mm). It is of reddish brown 
ground colour, the double postmedian line similarly to S. (N.) 
naessigi very undulate, intensively bent, but the basal black line 
of this marking thinner. Hw. ocellus round and large, the fw. ocel
lus more ovoid, small, with dark reddish brown center. Pün ge ler 
compared S. (N.) galeropa to specimens of the much smal ler and 
more greyish S. (N.) schen cki, thereby he could easily find dif fe
ren ces.
S. (N.) galeropa is a very variable species, following the WestEast 
gra dients of average annual and monthly rain fall along the moun
tains from the very humid Talysh with sum mer rains in Azer bai jan 
and NW Iran along the Elburs mountains of N Iran to the se mi
arid Kopet Dagh in S Turk me ni stan with dry sum mers, and as well 
with in these Cas pian mountain ran ges from the humid and fog gy 
northern slopes facing the Caspian Sea to the dry southern slo pes 
facing the in land de serts (see Figs. 87–92). The spe ci mens from 
humid pla ces in me so phil ous deciduous forest are more co lour
ful, with warm tones of red (even pink on the mar gin) to brown 
and with co lour ful eye spots, while the spe ci mens from dry areas 
in semiarid open slo pes with hardleaved and coni fer ous bu shes 
and at best riverine deciduous forests are much less co lour ful dull 
grey ishbrown and have less colourful eye spots. It is not yet clear 
whe ther this is a mo dificatory effect of eco logical fac tors during 
the in di vi du al life of a spe cimen or whether this is a ge ne tic al ly 
de ter mi ned poly mor phism.
♂ genitalia (2170/10 SNB, 2500/16 SNB [GPFig. G]): Uncus with 
broad base, the dorsolateral tips broad and rounded, relatively 
short. Dorsal process of the valves almost rectangular, ventral 
process only slightly indicated as a round projection, sacculus very 
small. Saccus short and relatively slender. Dorsal processes of the 
juxta short, slender and very acute, internal process short, slender, 
and almost straight. Phallus straight and short, only about 1.8 mm, 
vesica without any projections.
Distribution: Through the mountain chains along the south
ern coastlines of the Caspian Sea from Azer bai jan (Talysh Mts., 
south of the river plains of the Kura river) across N Iran through 
Ta lysh, Elburs and Ko pet Dagh Mts. (provinces Ardabil, Gilan, 
Ma zan da ran, Go les tan, Northern Khorasan, RazaviKho ra san) to 
Turk me nis tan (Kopet Dagh Mts.) at more or less high al ti tud es. 
S. (N.) galeropa comes in its western range limits geographically 
rather close to S. (N.) naessigi, and in its eastern range it is found 
in southwestern Turkmenistan in the Kopet Dagh, while in the 
Ku gitang Mts. in the southeastern edge of Turkmenistan already S. 
(N.) shadulla is found, in disjunct parapatric distribution, iso lat ed 
by dry low lands. — Interestingly, in the barcode NJ tree ga le ro pa 
is found as di rect sis tergroup to shadulla, while naessigi is pla ced 
quite dis tinct in the other main part of the subgenus Neo ris; see 
the place ment of these species in TextFig. A.
Material examined: Azerbaijan: 4 ♂♂, Talysh District, Masally, 
x. 1988 (CRLN). 1  ♂, same data (ex CRLN in CWAN in SMFL). 
2  ♂♂, USSR, Talysh, Masally, 23.–26.  x. 1988, leg. P. Kazarian 
(via CUPW in CWAN in SMFL). 1  ♀, [label in Kyrillic letters, 
trans cription:] Talysh, Lerik, [leg.] R. Zffenli[?], “1971.11.10”[?] 
(CWAN in SMFL). — Iran: 1 ♂, Gilan Prov., 15 km SW Rast. Disku 
[37°1′  N, 49°35′  E], 200  m, 17.–18.  xi. 2000, leg. B. Benedek & 
Gy. Fá bián; GP 2500/16 SNB; BC SNB 3559 (CSNB). 2 ♂♂, same 
data (CSLL). 2  ♂♂, Mazanderan, Golestan, GolestanNP, Tange
Gol, 700 m, 37°22′16.3″ N, 55°56′22.8″ E [GPS], trockene Ei chen
misch wäl der am Ostrand des Elburs, semiarid, LF 28.  x. 2003, 
leg. Chr. Wieser, Klagenfurt (SMFL); BC CWAN B3218wnD08 
+ D09. 4 ♂♂, Golestan Forest, Almeh [37°19′ N, 56°7′ E], 12. ix. 
1994, leg. Ali Reza Naderi; GP 2170/10 SNB; BC SNB 1493, 3571 
(CSNB). 2 ♂♂, Gorgan, Golestan Forest, Almeh, 1650  m, viii. 
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1992, via L. Ra cheli (CSNB). 1 ♂, same data (ex CSNB in CWAN 
in SMFL). — Turkmenistan: 2  ♂♂ [LT and PLT], Persia sept. 
[close to present Iran bor der line], KopetDagh [near Ash kha bad], 
1899, coll. Püngeler (ZMHU). 1 ♀, same data (no type), but 1900 
(ZMHU). 2 ♂♂, (SW) Ko pet dag, Garrygala [38°25′ N; 56°17′ E], 
20.  x.–10.  xi. 1994, leg. Miat leu s kij; BC SNB 1490 (CSNB). 1  ♂, 
same data (CABF). 1 ♂, same data (CWAN in SMFL). 3 ♂♂, Ko pet
dag Mts., Sumber Ri ver Val ley, GoschDemir vill. [ca. 37°56′  N, 
57°48′ E], 21.–22. x. 1995, leg. J. Miatleuskij (CSLL). 16 ♂♂, 4 ♀♀, 
W. KopetDagh, NSG SuntCharzadagh, Ab hän ge des Berges Sunt 
[“slopes of Mt. Sunt”], ca. 850  m, 13.  x. 1996, leg. O. Targonia, 
via Z. Kljutschko (in CWAN in SMFL); BC CWAN B3218wnD10. 
1  ♂, same data, but 800–900  m, LF 5.–15.  x. 1988, via Z. Klju
tschko (in CWAN in SMFL); BC CWAN B3218wnD11. — Fur ther: 
10 reared old specimens “Kopet Dagh”, no details (i.e., Iran or 
Turkmenistan?).
Preimaginal instars: The first (and so far only) picture of a ca ter
pil lar of Saturnia (Neo ris) galeropa which we received was from an 
expedition by Robert Trusch and others of the LNK to the cloud 
forest areas of the eastern Elburs (mainly Prov. Golestan, Figs. 
84–85) in Iran in Ap ril 2008, where the larva was found craw l ing 
around on the ground loo k ing for a place for cocoon con struc tion. 
The ca ter pillar pu pa ted and hatched in Germany in Karls ru he in 
au tumn/win ter 2008/09 (all Neo ris are autumn fliers), and it was 
over looked because it was er ro ne ous ly expected that the pu pa 
would hiber na te. So the male flew in the pupal cage, got se vere ly 
da maged, died and then re cei ved some fun gal in fec tion in the 
ab do men (Fig. 86), and was only dis covered later. Un der the na tu
ral climate in humid areas of the El burs, the ground colour of the 
ma ture larva was entirely green.
Notes: Wieser & Stanglmeier (2005) in their report of nocturnal 
Lepidoptera found in the Elburs mountains in northern Iran 
(Ma zan da ran, Golestan, Khorasan) during an expedition in 2003 
quote se ve ral localities where they found S. (N.) galeropa, most of 
which we have plotted in our map (in part overlapping with other 
lo ca li ties closeby, so separate dots are omitted for these). Fur ther 
ge ner al in for ma tion on some of the localities were al rea dy pub
li shed by Gutleb & Wieser (2002), with details on hu mi di ty and 
plant ecology. See also Figs. 87–92.

III. Saturnia (Neoris) eckweileri Nässig, Nau maNN 
& LöffLer sp. n.
(Figs. 47, 113, GPFig. H.)

Holotype ♂ (Fig. 47): “Pakistan: Beluchistan, Urak vic., ca. 
1800–2000 m, Larva in Verpuppungsfärbung in Apfel an bau 
auf Straße, leg. W. Eckweiler 1983, e.l. 16. xi. 1983, in coll. 
W. A. Nässig”. Barcode: B3218wnF12, number in type ca ta
lo gue of SMFL: SMFL 4698. A red HT label will be added 
ac cor ding ly. — No para types.
Etymology: Dedicated to its finder, Dr. Wolfgang Eck wei
ler, Frankfurt am Main, Germany (presently Chairman of 
Entomologischer Verein Apollo e.V. in Frankfurt).
Bold BIN and status: AAB4399; welldefined species both in 
morphology and in barcode.
Map: Red asterisk with black frame (only type lo ca li ty 
known).

Diagnosis: Another large species within the genus. It is of dark 
grey ish brown ground colour, markings such as fw. antemedian 
area, antemedian and postmedian lines even darker, the post me
di an followed with white portion, and the outer margin of dark 
grey colour. Fw. and hw. ocellus rounded, mediumsized, that of 
the hw. with broad outer black circle. As only a singleton is known 
so far, nothing can be said about vari abi li ty.
Description: ♂ (HT, a specimen hatched in Europe, not in the 
natural biotope under natural conditions): Lfw. 56 mm. The sin
gle known spe cimen is of dark greyish brown ground colour on 

dor sal side. An tennae quadripectinate, as usual for the genus, and 
with 36 seg ments, 18.5 mm long, longest rami around 4 mm. Head, 
tho rax and ab do men in ground colour, the head with broad white 
col lum, the ab domen with intersegmental white stri pes. Fw. ante
me dian area of homogenous dark brown colour, with costal white 
por tion, an te me dian and double postmedian line of same colour, 
me dian area in the basal half light grey, in the marginal half dark 
grey. The postmedian lines are followed by a wide white sub mar
gin al line, the marginal area of dark olive brown colour. Fw. ocel lus 
little ovoid, almost round, 6.5 mm ma xi mum diameter. Hw. with 
same dark ground colour, with con tras ting dark ante and dou ble 
post median lines. The almost round ocellus with 8 mm dia meter 
has a broad outer black circle and olive center. Sub mar gin al and 
mar ginal area as in fw. Ventral side of dark greyish co lour, lighter 
than dorsal side, and, as usual in the subgenus, with less mar kings. 
Ante and double post me di an line of same colour as dorsal, but 
postmedian less undulate. Hw. ocellus without the broad black 
outer circle. — ♀ unknown.
♂ genitalia (GP 2498/16 CWAN [fec. SNB], HT; GPFig. H): Un cus 
with nar row base, very long and ending with acute, pointed dis tal 
tips, easi ly to se pa rate from, e.g., that of S. (N.) naumanni n. sp. 
or S. (N.). codyi (both with broad base and short tips). Apex of the 
val ves rounded, ventral process only slightly indicated as a roun
ded ex ten sion, no real process. The internal dorsobasal pro cess of 
the val ves quite well developed. The juxta with two long and acute 
pro cesses, internal process of the juxta with broad, spoonlike end. 
Phallus straight, ending with a bent, rounded mar gin, vesica with 
two processes in dorsal projection.
Notes: Similar to an observation published by Chander (1977) for 
S. (N.) huttoni somewhere in Himachal Pradesh (no details of lo ca
li ty provided by Chander, probably around Shimla), the larva of S. 
(N.) eckweileri ap pa rent ly is also feed ing on apple (Malus do mes
ticus, Rosa ce ae) in plantations.
This singleton was in the hands of the senior author of the pre sent 
publication since winter 1983/84. For over 30 years we tried to get 
hold of further specimens, but have not been suc cess ful. So, after 
we got a complete sequence analysis of the 658 bp of the bar code 
in 2009 showing sufficient distance to other species (see TextFig. 
A, NJtree), we finally decided to describe this species now wit h in 
the re vi sion of Neoris and de di cate it to its collector, who found a 
ca ter pil lar walking along a dri v ing way within an apple plan tation 
in Pa kistanian Be lu chis tan, vicinity of Urak, during one of his ear
lier but terfly collecting trips. The larva soon pu pa ted (the cocoon 
is illustrated in Fig. 112) and the male hat ched in No vem ber 1983 
in Ger ma ny.
Preimaginal instars: Re grett ably there is no pic ture of the larva.

IV. Saturnia (Neoris) naumanni NaumaNN, Näs sig 
& LöffLer sp. n.
(Figs. 48–50, GPFig. I.)

Holotype ♂: Afghanistan (NE), Wakhan valley, Zemestani 
Ba harak, 3300  m, 23.  vii. 1971 UVLi., leg. Ebert & Nau
mann, coll. Nr. 261; genitalia no. 2515/16 SNB; BC SNB 3294 
[no result] (LNK) (Fig. 48). — A red HT label will be added 
accordingly.
Paratypes (in total 31  ♂♂, 2  ♀♀), all from Afghanistan: 
2 ♂♂, same lo ca lity as HT, but 24. & 25. vii. 1971, UVLi., leg. 
Ebert & Nau mann, BC SNB 3293 [no result]. 6 ♂♂, Wakhan 
valley, Dar rah eShaur, 3450 m, 25.  vii. 1971, leg. Ebert & 
Nau mann. 2 ♂♂, (E), Sarobi [32°46′ N, 69°5′ E], 1150 m, x. 
[19]63, leg. Hammer, Neoris huttoni schencki Stgr., P.C. Rou
geot det. (1 ♂: Fig. 50); 1 ♂ with genitalia no. 2509/16 SNB; 
BC SNB 3132 [no result]. 1 ♂, (E), Dje belSe ratsch, Koh da
man, 1650 m, 13. x. 1952, leg. J. Klap pe rich; Neoris huttoni 
schen cki Stgr., P.C. Rougeot det. 1966. 1 ♂, (SE), Safed Koh, 
Kotkai, 2350 m, 29. ix. 1967, leg. M. Mül ler. 6 ♂♂, 1 ♀ (Fig. 
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Plate 6: Saturnia (Neoris), Imagines. Figs. 48–58: Recent specimens and types. — Figs. 48–50: S. (N.) naumanni sp. n.; 48a, b: HT ♂ by original 
de signation; 49: PT ♀; 50a, b: PT ♂; LNK. — Figs. 51–53: S. (N.) codyi, recent material from Pakistan (in CSLL) exhibiting wide variability, but with 
nearly identical BC [BC no. in pictures, compare Tab. 2]; 51a, b: ♂, Karakorum, Naltar valley; 52: ♂, Azad Kashmir; 53: ♀, NW Frontier, Khyber Pakh-
tunkhwa. — Fig. 54: S. (N.) huttoni, ♂, India,Himachal Pradesh; CWAN in SMFL. — Figs. 55–58: S. (N.) bergmanni sp. n.; 55a, b: HT ♂ by original 
de signation, Tajikistan (CSNB in ZMHU); 56a, b: PT ♀, Tajikistan; 57a, b: PT ♂, Kyrgyzstan [BC SNB 3569: only 407 bp, discarded]; 58a: PT ♀, Kyr-
gyzstan (all in CSNB). — LNK photos in Figs. 50a, b by Robert Trusch; other museum photos by S. Naumann [LNK, CSNB, ZMHU, CSLL, SMFL].

48a 49

50a 51a

52 5354a

55a 56a
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54b
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49), same locality, 1.  x. 1967, leg. M. Müller. 5  ♂♂, same 
lo cality, 3. x. 1967, leg. M. Müller. 1 ♂, same lo cality, 5. x. 
1967, leg. M. Mül ler. 4 ♂♂, 1 ♀, same locality, no date, leg. 
M. Mül ler. — All these in LNK. — 1 ♂, same lo cality (Safed 
Koh, Kotkai, 2350  m), 3.  x. 1967, leg. M. Mül ler; Neoris 
hut toni schencki Stgr., P.C. Rougeot det. 1968 (ex LNK in 
MNHN). — 1 ♂, Kotale, Salang, ca. 3100 m, 17. ix. 1972, leg. 
Dr. Reshöft; BC B3218wnG01 and SNB 4943 [both with out 
full result] (CWAN in SMFL). — Blue pa ratype labels will be 
added ac cor dingly. One of the ♂ spe ci mens from Safed Koh 
will be de posited in the collection of S.N., to be de posited 
with in the Rainer Seegers Foundation in the col lec tions of 
ZMHU la teron.
Etymology: Dedicated to the late Prof. Dr. Clas M. Nau mann 
[zu Königsbrück], formerly professor at Bielefeld Uni ver sity 
and direc tor at ZFMK (for further biographic de tails, see, 
e.g., Häuser 2004), collector of some of the spe ci mens of 
the type se ries (including the HT), in recognition of his field 

work in dif fi cult ly accessible areas in Af gha nis tan as well as 
on the fa mi ly Zygaenidae. The coauthor S.N. is not re lated 
to C. M. Nau mann.
Bold BIN and status: So far, we did not receive any full bar
code sequence data from these specimens from Afgha nis
tan (prob ab ly due to age: most of the museum spe ci mens 
from Af gha nistan were collected in the 1970s or be fore, i.e., 
they are now 40 or more years old and have been sof tened 
at least once for setting, and for the problems with the ac tual 
“fast DNA ana lysis” protocols of Bold, in con trast to for mer 
“fo ren si cal” me thods, compare Nässig et al. 2016: 52). These 
po pu lations are pre s ently in areas more or less in ac cess ible 
due to civil un rest, and it is un like ly that fresh ma te rial for 
suc cess ful barcode analyses will presently be ob tained. — 
See also below under “Notes”.
Map: Black asterisk (type locality) and rhombi with white 
frames.

Diagnosis: A species which shows some variability both in size 
and colour. Generally small to mediumsized representative of the 
subgenus, with vivid greyishbrown colour and intense mark ings. 
We chose a smaller ♂ as HT which shows all typical ele ments such 
as contrasting pattern, greyishbrown pattern ele ments, quite roun
ded fw. and hw. ocelli, broad white portion in the sub mar ginal area, 
and somewhat elongate forewings. Spe cific sta tus is sup ported by 
unique ♂ genitalia structures. No similar forms are found around 
the distribution of S. (N.) nau manni in Pa kis tan, Uz bekistan, other 
bordering countries or fur ther west, there by the species easily can 
be separated from its geogra phic al ly neigh bouring spe cies S. (N.) 
shadulla, S. (N.) co dyi and S. (N.) eck weileri sp. n.

Description: ♂: Lfw. 42–48  mm, thereby ra ther small for the 
subgenus. All known specimens show a red dish brown to vivid 
reddish ground colour. Antennae qua dri pec ti nate, with about 
36 segments, 14–16 mm long (HT 14.0 mm), lon gest rami about 
3.5 mm. Head, thorax, and abdomen in ground co lour, the head 
with broad white collum, the abdomen with broad white inter
seg mental stripes. Fw. antemedian area red dish, with small white 
costal portion, antemedian line dark and almost straight. Me dian 
area of homogenous greyish brown co lour, suf fu sed with lots of 
white scales, only some specimens with darker shade to the two 
black tiny postmedian lines. Fw. ocel lus almost roun ded, about 
7 mm maximum diameter, re la ti ve ly large for the sub ge nus. Fw. 
postmedians are followed by a wide white por tion and a mar
ginal area in ground colour. Hw. of same colour as fw. mar gin al 
area, with large rounded ocellus of about 7.5–8.5 mm ma xi mum 
diameter (HT 8  mm) with broad ou ter black circle. White sub
marginal portion again broad, marginal area as in fw. Ven tral side 
lighter, but pattern as in all other spe cies.

♀: Aside from typical sexually dimorphic characters there are no 
fun damental dif fe ren ces in pattern and colour (see Fig. 49).

♂ genitalia (GP 2509/16 SNB, 2515/16 SNB HT [GPFig. I]): Un cus 
elongate with broad base, with two relatively short and acute 
dorsolateral processes, thereby resembling somewhat those of S. 
(N.) codyi and S. (N.) eckweileri sp. n., but which bear even more 
acute processes. Apex of the valves rounded, slender, ventral 
process triangular, considerably prominent. Dorsal processes of 
the juxta of medium length, slender and acute, internal process 
short, straight, and at its internal end widened, spoonlike. Phallus 
straight, vesica rounded with small processes.

Distribution: Specimens were collected at different places in east
ern Af gha nis tan (see Map), including the Wakhan valley be tween 
the Pamir and the Hindu Kush mountain systems in the nar row 
“panhandle” in the NE, where they come rather close to the area of 
S. (N.) codyi. How ever, in spite of the distances be tween the lo ca
li ties and the lack of supporting barcode data, we be lieve that the 
po pu la tions from E and SE Afghanistan (the spe cies is obviously 
wide spread in the Hindu Kush and KohiBaba moun tain systems 
of Af ghanistan) re pre sent the same species as the to po typical 
po pu la tion from the far NE in the Wakhan val ley, based mainly 
on ♂ ge ni talia. — Al though men tioned on some la bels in the type 
series to be from “SE Af gha ni stan”, this locality in the Safed Koh 
moun tains is in fact some where southeast of Ka bul in east ern 
Af ghanistan, Pak tia Pro vince, near to the Pakistan bor der line, at 
around 33°58′ N, 69°50′ E. The locality is also shown on a map 
fi gu red by Ebert (2010: 193).

Preimaginal instars: A green, apparently mature larva was il lus
trated by C. M. Nau mann (1978: fig. 38, an imago see in the cen tre 
bottom of his fig. 39); some short words on behaviour and eco logy 
see C. M. Nau mann (1978: 211). The larva apparently fed on dwarf 
shrubs of Salix in high mountains in some sort of “Al pine tundra” 
just at the ground.

Notes: S. (N.) naumanni n. sp. was provisionally classified with N. 
huttoni schencki by Rougeot (1969: 163), and differentiated only 
from N. galeropa. He mentioned some of the records hold in LNK, 
and obviously from this work one specimen remained in the col
lec tions of MNHN. C. M. Naumann (1978: 211) mentioned the spe
cies as Neoris huttoni ssp. stoliczkana. Koçak & Kemal (2012: 126) 
classified it as Saturnia (Neoris) shadulla and pro vid ed a list of over 
30 [unexplained!] locality codes for the entire com plex (either of 
Neoris [all species] or of a very wide concept of sha dul la? Not stated).

When using the only existing short and incomplete mtDNA 
se quen ce of only 248 bp of a Neoris specimen from Af gha nis tan, 
which resulted for sample SNB 4943, in the cal cu la tion of a NJ bar
code tree (Mega5), this sequence comes out closest to S. (N.) eck
weileri. How ever, as this sequence is so short, we dis car ded it from 
our tree published here to have a better data quality and clea r er 
sta tis tics. In fact, it may or may not indicate a closer rela tion ship of 
the Af gha ni stan Neoris to eckweileri from Bel uchistan.

There was found some unusual variability in size in this spe cies, 
al though all specimens are (according to their labels) col lec ted in 
the wild and not reared. We interprete this as result of par tially 
small choice of larval food in the often very dry moun tain ha bi tats.

V. Saturnia (Neoris) codyi Peigler, 1996
(Figs. 44–46, 51–53, GPFig. J.)

Saturnia codyi: Peigler (1996: 8, figs. 1–3).
Bold BIN and status: AAD6590 [sic, compare huttoni]; 
ra ther welldefined species in morphology (but with a high 
pat tern and colour va ri abi lity, perhaps the highest vari abi
li ty for a taxon of Neo ris so far observed); however, only 
weak ly se pa ra t ed in Bold’s bar code from huttoni (which 
may be caused by only one single bar code sequence of hut
to ni being available pre sent ly).
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Map: Bright green asterisk (type locality) and circles with 
thin black frame.

Diagnosis: Very variable species, the type series consists of dark 
greyish to chocolate brown specimens (see type series, Figs. 44–46) 
with pe cu liar marking which look very distinct to everything else 
known in the subgenus, but re cent collecting around the type 
locality and in other high altitude places in northern Pakistan and 
at the bor der to India in cur rent ly unclear assigned Kashmir area 
re sul ted in small series of very va riable specimens, partly in the 
co lour of the type series (Fig. 51), but also more greyishbrown (not 
il lus trated) or just warm brown co lourful ones (Figs. 52, 53), which 
turned out to be con spe ci fic, based on male genitalia mor pho logy 
and DNA bar coding re sults. The causes for this poly mor phism are 
pre sent ly unknown; it may depend on elevation and ecological 
effects of cli ma te or wea ther at these elevations or si mi lar.

♂ genitalia (GP 2169/10 SNB, 2499/16 SNB [GPFig. J], 2510/16 
SNB ZMHU to po type): Uncus with relatively narrow base, quite 
long and with two short, very acute processes with deep furcation 
in be tween; the general form overall is shared with genitalia of S. 
(N.) bergmanni sp. n., but the tips of the processes are much more 
acute in S. (N.) codyi. Apex of the valves elongated, roun ded, ventral 
process visible as short round protuberance. Juxta with relatively 
long and slender dorsal processes, which are roun ded at their tips, 
the internal process is almost straight and short, cor responding 
with a short, only around 1.7 mm long phallus. The saccus is broad
based and short. By the generally smaller size of the S. (N.) codyi ♂ 
genitalia plus the form of the uncus and jux ta both S. (N.) codyi and 
S. (N.) huttoni can easily be separated from each other, although 
Bold calculated the same BIN code num ber for both.

Distribution: Higher elevations of the Chitral Himalaya and sur
roun ding in Pakistan.

Material examined: Pakistan: 1 ♂ HT (Fig. 44), NW Frontier Prov. 
[Chi tral], Ghizar Mts., Ya sin, 4000 m, early ix. (BMNH) [ca. 36°23′ 
13.18″ N, 73°17′59.04″ E]. 2 ♂♂ PTs, same data (BMNH). 1 ♂ [Fig. 
46], same data [no type]; Saturnia codyi ♂, Peigler 1996, det. S. Nau
mann; GP 2510/16 SNB (ZMHU). 1 ♂ PT [Fig. 45], Azad Jam mu & 
Kash mir, W. Gilgit Prov., Bulachi [Belachi], 12000 ft., 17. viii. 1923, 
[leg.] Maj. C. H. Stockley (BMNH) [ca. 36°0′ N, 71°10′ E]. 1 ♂, NW 
Frontier Prov., Chitral [“Chatral”; ca. 35° 50′ N, 71°46′ E], vii. 2007, 
leg. Abdul Rehman Azeemi, re cei ved i. 2008; GP 2169/10 SNB; 
BC SNB 1491 (CSNB). 1 ♀, NW Fron tier Prov., Abatabad Distr., 
Khairi Gali, rd. Muree–Nathia Gali [34°8′ N, 73°22′ E], 8. xi. 2008, 
leg. Liquat Ali; BC SNB 5538 [Fig. 53] (CSLL). 1 ♂, Karakorum 
Mts., Naltar Valley [ca. 36° 10′ N, 74°9′ E], 3600 m, 21. vii. 2011, 
leg. B. Benedek; GP 2499/16 SNB, BC SNB 3497 [Fig. 51] & 5535 
(CSLL). 1  ♂, Kash mir, Deosai Mts., Bubin village [34°58′  N, 
75°23′ E], 3150 m, 13. & 17. vii. 2001, leg. B. Benedek & G. Ronkay; 
BC SNB 1223 (CSLL). 1 ♂, Kaghan Valley, Saiful Mu luk [34°46′ N, 
73°31′ E], 3100 m, 24. viii. 1997, leg. Gy. Fábián & G. Ronkay; BC 
SNB 5537 (CSLL). 1 ♂, Nazhar Valley, 1. ix. 1931, no. 580, coll. D. 
H. Ecker lein (MNHG). — [India/Pakistan borderline:] 1 ♂, 1 ♀, 
Kash mir, Deo sai N.P., Chi lam Sherkuli, 3600 m, 2. viii. 2011, leg. B. 
Be ne dek; BC SNB 3498 & 5536 [♀, Fig. 53] (CSLL).

Preimaginal instars: unknown.

Note: Very variable species, compare Figs. 44–46 and 51–53. See 
also the Notes for huttoni and stoliczkana.

VI. Saturnia (Neoris) huttoni (Moore, 1862)
(Figs. 23–24, 54, GPFigs. E [detail juxta/phallus], K.)

Neoris huttoni: Moore (1862: 321, not illustrated).
Bold BIN and status: AAD6590 [sic, compare codyi]; well
defined species in mor pho lo gy, but only weakly separated in 
Bold’s bar code. See comment above.
Map: Orange asterisk (type locality) and circles with thin 
black frames.

Diagnosis: Easily determinable by its reddish to orange brown 
ground colour in combination with medium to large size and little 
elon gate fw. This typical faunal element of lower, humid slopes of 
north west ern parts of the Himalaya shows a prominent median 
line or sha dow in the median area, the otherwise double post
me di an line is reduced to a very tiny first and little larger outer 
se cond line, less prominent than in all other species. The following 
white sub mar ginal line is narrow, the marginal area very broad, of 
ochre ous orange colour. Hw. in the same vivid colour, double post
me di an line here clearly visible.

♂ genitalia (GP 2499/16 CWAN [fec. SNB, GPFig. K], 2513/16 
SNB, 2514/16 SNB [GPFig. E]): Uncus broadbased, long, with 
in den tion halfway, and two spread, bent dorsal processes with 
sharp tips. Valve api ces broad and rounded, ventral process 
prominent as rounded tri angle, sacculus existent. The internal 
dorsobasal pro cess at the base of the valves well developed. 
Dorsal juxta pro ces ses long, slen der and acute, internal process 
short with spoonlike end. In pre paration 2514/16 SNB juxta and 
phallus were strong ly con nate and thereby removed in total; in 
lateral view of this struc ture the position of the internal juxta 
process and its con nection with the phallus as a conduction for 
that part can easi ly been seen (see GPFig. E). Corresponding with 
the re la tive ly large size of the ge nitalia the phallus is also longer 
than in near by occurring taxa such as S. (N.) naumanni sp. n., 
S. (N.) eck weileri sp. n., or S. (N.) co dyi. As mentioned already 
under the ge nitalia description of the latter, both taxa can easily 
be se pa rat ed by their different ♂ genitalia structures, in spite of 
the iden tic al Bold BIN code.

Distribution: India, Himalaya: state of Uttarakhand, also in the 
neighbouring state of Himachal Pradesh (specimens in BMNH, 
ZMHU, ZSM, and SMFL; see also Peigler 1996: 9); possibly also 
Pun jab (de Freina 1992, but see also below).

Material examined: India: 1 ♂ HT (Fig. 23), Uttarakhand, Ma su
ri, Garh wal Mts., vicinity of Dehradun, ca. 2160 m (BMNH). 1 ♀ 
(Fig. 24), [Ut ta ra khand], Masuri (BMNH). 1 ♂, 1 ♀, Mussoori, coll. 
At kin son > coll. Staudinger; ♂ GP 2514/16 SNB (ZMHU). 1  ♂, 
Punjab [now Hi ma chal Pradesh], Simla, Kufri Mt.; ♂ GP 2513/16 
SNB (ZMHU). 1 ♂, same data (BMNH). 2 ♂♂, Punjab [now Hi ma
chal Pradesh], Simla, Kufri Mt., 2500 m, coll. Stgr. 1942, ex coll. 
Kager (CRLN). 1  ♂, Um balla [now Chandigarh], leg. Kra mer 
(NHMW). 1 ♂, Kullu [now Hi ma chal Pradesh] (ZSM). 1 ♂ (Fig. 
54), Hi ma chal Pradesh, 7 km N Theog, 31°9′ N, 77°23′ E, 2500 m, 
16. xi. 1992, leg. Hacker & Peks, c/o P. Kautt in CWAN 1995; GP 
2499/16 CWAN [fec. SNB], BC CWAN B3218wnF11 = SNB 4898 
(CWAN in SMFL). — 1 ♂, “Silhet” [this would be in today’s Bangla 
Desh; but it is surely mislabelled, i.e. no re li able lo ca li ty data avail
able and not shown in Map. Compare Nau mann et al. (2010b: 130–
131) for similar cases; Silhet was prob ab ly just the shipping port 
for the ma te rial], coll. Maas sen, no. 75136 (ZMHU).

Preimaginal instars unknown. Chander (1977) reported larvae 
from a single observation as a “pest” on apple (Malus domesticus, 
Ro saceae) in apple orchards, probably somewhere near Shim la, 
Himachal Pradesh.

Notes: There is a pair stored in the type collection of OUM, both 
spe ci mens originating from “E. India, Captn. Hutton”, labelled 
with “A” and “1162”. The female bears a handwritten label “Sa tur
nia stoliczkana Felder Plate 57, f. 3”. Both specimens clearly can 
be identified externally as S. (N.) huttoni, and for sure are not 
il lustrated in Fel der’s type picture of S. (N.) stoliczkana. There is 
no locality given for the origin of this pair.

Similarly, there is a ♂ in ZMHU, labelled as “stoliczkana Felder, 
coll. Weymer” (very bleached and worn), without any locality data. 
This specimen is clearly not stoliczkana, but apparently a wreck of 
S. (N.) huttoni.

© 2017 by Entomologischer Verein Apollo e. V., Frankfurt am Main



198

VII. Saturnia (Neoris) stoliczkana C. & R. Felder, 
1874
(Figs. 25, 28.)

Saturnia stoliczkana: C. & R. Felder (1874, illustrated; fak
smile copy see in our Fig. 25).
Bold BIN and status: No Bold BIN available; this is a some
what “pro vi sional spe cies” due to the lack of recent ma terial. 
There was no recently collected material (nei ther from the 
Spiti valley nor from anywhere else in the area of La dakh 
s.l., compare dis cus sion above) avail able so far for ob tai n ing 
a barcode.
Map: Bright grey asterisk (type lo ca li ty) and circle (Roh tang 
specimen, see below) with broad orange frames.

Diagnosis: The species is known only from two very old ♀ spe
ci mens which we separate from S. (N.) huttoni and S. (N.) codyi 
by their different colour and pattern and from their distribution 
at higher altitudes in the northwestern parts of the Indian Hi ma
laya on the “dry side” behind the wet monsoonal southern ranges. 
The ground colour is greyish white, the fw. median line is missing, 
proximal and marginal part are separated more by their different 
shade of grey. The outer postmedian line is more pro minent, the 
white submarginal line intense, and the marginal area smaller than 
in S. (N.) huttoni. So far only 2 ♀♀ are known, and due to the age 
of the material no DNA se quen cing with actual “quick mo dern” 
methods see med to be pro mi sing, and no at tempts of a “forensic” 
se quen cing were un der ta ken yet.
As no ♂ is known, external and genitalia morphology of ♂♂ have 
not been studied and compared to other species so far.
Distribution: India, Himalaya: Uttarakhand, Kashmir; only known 
from the type locality “Lossar” in the Spiti valley and in Kash
mir from the Rohtang pass (which is much closer to the re gu lar 
monsoon rains than the Spiti valley, see Notes below).
Material examined: ♀ LT (Fig. 28), [India, Uttarakhand, Kash mir], 
La dakh, Lossar, 13,500 ft. (BMNH). 1 ♀ (no type), [Ut ta ra khand], 
Kash mir, 12,000 ft., “top of highest Birch forests east of the Rho
tang on side of Dourni Peak” (BMNH).
Preimaginal instars: unknown.
Notes: In the legends to the “Reise der Novara” plates, the lo ca li ty 
of the single type specimen is listed only as “Ladak (Stolicz ka)”, 
see above. However, the type specimen (il lus tra ted in our Fig. 28) 
shows a label with data “Lossar, 13,500 [ft.]”, which we found to be 
in the Spiti valley, much closer to the known area of S. (N.) hut toni 
(see above in the systematic cata lo gue), and plot ted it ac cor dingly 
on our Map. The second specimen in BMNH from the Rohtang 
pass (figure see D’Abrera 1998: 44–45) comes from a place even 
closer to the ha bi tats of S. (N.) huttoni on the mon soo n al side, 
although apparently already just behind the first south ern chain of 
the Himalaya. This Rohtang specimen is also much more colourful 
than the type of stoliczkana (see the pic tu res in D’Abre ra).
The type lo ca lity of S. (N.) stoliczkana is quite close to the dis tri
bu tion area of S. (N.) huttoni, so one may spe cu late about con
specifity, but the LT looks ex tern al ly clearly dif fer ent from hut to ni 
and ap pears to represent a wellde fin ed species in mor pho lo gy. 
How ever, it could also be a case si mi lar to S. (N.) ga le ro pa, with 
co lour ful spe ci mens in the rainy south ern slopes of the Hi ma laya 
(= hut to ni) and much less co lour ful spe ci mens in the dry val leys 
be hind the high peaks of the first moun tain chains (= sto licz ka na), 
especially so when looking at this Rohtang specimen in BMNH, 
which is apparently somehow intermediate in its co lou ra tion 
be tween the two taxa. — Also, S. (N.) codyi, which is ex ter n ally 
a ve ry va ri able species and has re ceived the same Bold BIN as S. 
(N.) hut toni, for some of its va riants (see Figs. 52–53) ap pears to be 
ex ternally comparatively si mi lar to S. (N.) stolicz ka na and hut to ni.

There is a pho to on Flickr (Nan da 2006, no download permitted) 
which shows a spe ci men from the Spi ti valley (i.e., = sto licz kana?) 
which ap pa rent ly ex hi bits a dark colour form si mi lar to codyi.

It ap pears to be necessary to get more re cent ma te ri al for bar co de 
ana ly ses and other studies, both from the areas be tween the pre
sent ly known lo ca lities of codyi and huttoni as well as of sto licz ka na 
from the dry inner Hi ma la ya val leys be hind the first moun tain 
chains as well as from geographically and eco lo gic al ly “inter me
dia te” bio to pes in between. If also codyi would join in (on basis of 
lon g er se ries of specimens and bar co des, in spite of the observed 
ge nitalia differences), their dark ha bi tus might be in ter preted as a 
form of ex tre me elevations (caused by low tem pe ra tu res or other 
eco lo gical effects?) in the highest zones of the dis tri bu tion.

VIII. Saturnia (Neoris) bergmanni NaumaNN, 
LöffLer & Näs sig sp. n.
(Figs. 55–58, GPFig. L.)

Holotype ♂: Tadjikistan, Darvaz Mts., near Tavildara vill. 
[ca. 38°41′  N, 70°29′  E], 1300 m, 9.–18.  viii. 2006, leg. V. 
Gurko; (received in CSNB from V. Gurko Prag iii. 2013); GP 
2498/16 SNB, BC SNB 5042 (CSNB) (Fig. 55). — A red HT 
label will be added accordingly. The HT will be de po si ted 
within the Rainer Seegers Foundation in the col lec tions of 
ZMHU.

Paratypes (in total 12 ♂♂, 5 ♀♀): Tadjikistan: 1 ♀, Darvaz 
Mts., below Khoburabod Pass [ca. 38°39′ N, 70°44′ E], 1900 
m, 19.–29. viii. 2006, leg. V. Gurko; BC SNB 5043 (CSNB) (Fig. 
56). 1 ♂, same data (CABF). 1 ♂, 1 ♀, USSR, Va khan Ridge, 
Nurek, 38°25′ N, 69°30′ E, ex larva x. 1981, leg. J. A. Vaněk; 
BC SNB 3567, 3568 (CSNB). 1 ♂, Pamir, KonDara river [ca. 
38°47′ N, 68°49′ E], 16. x. 1965 (CABF). 1 ♀, Kondara Gorge, 
Kondara, garden no. 37 [ca. 38°47′ N, 68° 49′ E], 1100 m, e.l. 
2. x. 1954 [with hand writ ten notes: lar va spun co coon 18. v. 
1954, wing venation vis i ble 24. ix. 1954], leg. J. Tshotkin [in 
Cyrillic letters] (CABF). 4 ♂♂, Hissar Mts., Kon dara Gorge 
[ca. 38°47′ N, 68°49′ E], 1800 m, 10., 12., 17., 20. ix. 1955 [in 
Cyrillic let ters] (CABF). — Kyr gyz stan: 2 ♂♂, 2 ♀♀ [1 ♂, 1 ♀ 
see Figs. 57–58], Kirgisien, AlaArcha [42°38′ N, 74°28′ E], 
ex ovo 20. viii. 1992; ♂ GP 2507/16 SNB; BC SNB 3569, 3570 
[both re sulted only in 407  bp, therefore discarded; deter
mi na tion via external mor phology and ♂ GP] (CSNB). 
3 ♂♂, Kir gisia, Kun gei Ala tau, Cholpon Ata, ex lar va, c/o W. 
Eck wei ler von rus si schem Züchter 1993; 1  ♂ GP 2496/16 
CWAN, 1 ♂ GP 2500/16 CWAN [fec. SNB], BC (CWAN) 3218
wnF03, F04, F05 (CWAN in SMFL).
Etymology: Named after Andreas Bergmann, Forst/Lau sitz 
(Bran denburg, Germany), because he noticed inde pen dent ly 
from us what he thought to be a sepa rate, undescribed spe
cies of Neoris in Tadjikistan. It was not ex act ly this spe cies 
which now car ries his name, but this was only due to mis
iden ti fied na mes and namelocality as so cia tions in li te ra
ture. When he noticed that his iden ti fi ca tion was prob le ma
tic, he came to the authors of the pre sent pa per and sho wed 
us all his re sults.
Bold BIN and status: AAB4398; welldefined species in bar
code, slightly less clearly in morphology.
Map: Bright turquoise blue asterisk (type locality) and cir
cles with yellow frames.

Diagnosis: S. (N.) bergmanni is a medium sized species with re la
tive ly elon gated both fw. and hw.; it is of light reddish to och reous 
brown co lour. It differs from S. (N.) shadulla by ist dif fe rent fw. 
and hw. form, the lighter overall colour, less black outer por tions 
of both fw. and hw. ocelli, details in the markings and ♂ genitalia 
mor pho logy.
Our first attention on that species was drawn by the re sults of the 
Bold barcoding results when some of the spe ci mens earlier iden
ti fied under S. (N.) shadulla resulted in distinct bar codes. Sorting 
all those specimens out made the shadulla se ries in our hands 
more consistent in its characters, and the re sul ting pool of spe
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Plate 7: Saturnia (Neoris), imagines. — Figs. 59–67: S. (N.) shadulla; 59a, b: ♂ Xinjiang; 60a, b: ♂ Xinjiang; 61a, b: ♀ Xinjiang (same data as Fig. 
59, so the BC SNB 5252 may also represent this ♀); 62a, b: ♂, Uzbekistan, close to border triangle with Tajikistan and Afghanistan (all these CSNB); 
63a, b–64a, b: Tajikistan, West Pamir, NW Rushan Chain; 63: ♀, 64: ♂ (all CABF); 65: ♂, Uzbekistan, Tien Shan, Chimgan; BC SNB 4945; 66: ♂, 
“Kazakhstan, Almaty, Kizil Zsar”, BC CWAN B3218-wn-F02 [= shadulla] (all CWAN in SMFL); 67: ♂, “Kazakhstan, Almaty, Kizil Zsar”, BC SNB 1492 [= 
schencki] (CSNB); for the last two specimens see discussion in text under S. (N.) shadulla and schencki. — Figs. 68–69: S. (N.) schencki; 68: ♂, [PR China, 
Xinjiang Uygur aut. region], Kuldja = Gulja = now Xining (coll. A. Seitz in SMFL); 69: ♂, Kazakhstan, Saur Range, Zaisan, reared (ex CRLN in CSNB). — 
Fig. 70: S. (N.) naessigi, ♂, Armenia, vic. Jeriwan, reared (cult. S.N., in CSNB). — All photos by S. Naumann [CSNB, CABF, (partim ex CWAN in) SMFL].
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ci mens from Tadzhikistan and Kir gis tan showed some astonish
ing ly con si sent cha rac ters as well, so we de ci ded to describe that 
spe cies as new. We do not yet have a plaus ible explanation for the 
fact that re pre sen ta ti ves of S. (N.) berg man ni were found at two 
widely se parated pla ces so far, but this may be explained ei ther by 
gaps of col lec ting in between, relicts of formerly con nec ted po pu
la tions, or, less plausible, that one po pu lation was trans por ted by 
chance by man on e.g. carried fruit trees or other tra ded goods and 
founded a population at an other place. — From the surroundings 
of Bishkek there are also several records of sha dul la (see material 
list of shadulla), which we could not enter into the map because of 
overlapping symbols.
Description: ♂: Lfw. 50–51  mm (no reared spe cimens mea su
red), the fw. elongate, outer margin a little con vex rounded (sha
dul la: concave). Ground colour light reddish to ochreous brown. 
An tennae quadripectinate, with about 37–38 seg ments, ca. 
18–20  mm long (HT with some segments missing, existent part 
of the an tenna 18.0  mm), longest rami 3.8  mm. Head, tho rax, 
and ab do men in ground colour, the head with broad white col
lum, the ab do men with broad white inter seg men tal stripes. FW 
antemedian area reddish brown, even if general ap pearence of a 
specimen more ochreous. Antemedian line thin, al most straight, 
and only one costal indention. Median area wide, with ovoid, 
medium sized ocellus of 6 mm maximum diameter (HT), with tiny 
outer black ring. Fw. postmedian lines very tiny, stong ly un dulate, 
white submarginal band relatively prominent, and outer margin 
very light, ochreous beige. Hw. also of a typical elon gated form, 
very light in ground colour. The hw. ocellus rela ti ve ly small, 
round, of consistently 8 mm diameter. White sub mar ginal por tion 
very broad, marginal area coloured as in fw. Ven tral side ligh ter, 
but from pattern as in all other species.
♀: Aside from typical sexually dimorphic characters there are no 
dif ferences in pattern and colour to the ♂♂. A wild collected spe
cimen has a Lfw. of 49 mm, the fw. ocellus a maximum dia meter 
of 6 mm, the round hw. ocellus of 8 mm.
♂ genitalia (2498/16 SNB HT, 2507/16 SNB PT, 2500/16 CWAN 
[fec. SNB] PT [GPFig. L]): Uncus short, broadbased, with two 
re la tively short dorsal tips which are directed laterally to both 
sides; from its size it is comparable to the uncus of S. (N.) codyi, but 
the tips are less acute and more bent than there. Apex of the valves 
elon gate and rounded, ventral process relatively small and un re
mark ab le, sacculus small. The internal dorsobasal process at the 
base of the valves concisely short in dorsoventral direction. Dor sal 
pro cesses of the juxta mediumsized, internal process short with 
broad spoonlike extension. Saccus relatively prominent, phal lus 
re latively long, around 2 mm. Genitalia of S. (N.) berg man ni sp. n. 
can be separated from those of the partly syntopic S. (N.) sha dul la 
by their larger size and base of the uncus, the bent dor sal pro cesses 
of that structure, the spoonlike internal juxta pro cess, and the 
longer size of the phallus.
Distribution: Tadjikistan (Gissar Range of the PamirAlay moun
tain sys tem) and Kyrgyzstan (Kungay Alatau [north of the Issyk
Kul] and Kyrgyz Alatau [south of Bishkek, Ala Archa NP] Ranges 
of the north ern Tian Shan moun tain sys tem); see note.
Preimaginal instars: unknown.
Note: This species was found so far in two disjunct areas, at the 
type locality and a few additional places in Tadjikistan, and about 
700  km away from there in Kyrgyzstan at two localities in the 
Kungay and Kyrgyz Ala tau (see on Map). The barcode data avail
able clearly in di ca tes that these disjunct po pu la tions are identical 
(see NJ tree in TextFig. A) and dif fe r ent from S. (N.) shadulla and 
its synonym ala taui ca. All ma te rial of berg man ni from the Kun gay 
Ala tau area ap pears to be rea red, and so far it is not clear whe ther 
this rea r ing stock might have been mis la bel led, or whe ther it real ly 
is a spe cies with a rather dis junct dis tri bu tion, or per haps just with 
data lack ing from in be tween.

IX. Saturnia (Neoris) shadulla (Moore, 1872)
(Figs. 26–27, 40–41, 59–67, 101–111, 120–128, GPFig. M.)

Neoris shadulla: Moore (1872: 577, not illustrated).
= Saturnia alatauica O. BangHaas, 1936 (Figs. 40–41),  

syn. rev.
Bold BIN and status: AAB4396; specific delimitation in 
mor pho lo gy slightly vage and in barcode comprising a large, 
relatively heterogeneous group. This name is here used for 
a large conglomerate of populations espe ci al ly in the west
ern parts of the cen tral Asian moun tains (in spite of the 
type locality, see Map). The bar code sequences of re cent 
ma terial from relatively close pro ximity of the type lo ca lity 
of ala taui ca O. BangHaas, 1936 is not significantly dif ferent 
(less than 1%) to other populations of sha dul la (clo s est are 
specimens from near Bishkek, which are not shown in the 
Map due to overlapping with a berg man ni lo ca li ty) and, 
therefore, ala tauica is here in clu d ed as syn onym of sha dul la 
at its sup posed northeastern out post. The dif fer ent po pu
la tions sub sumed here under sha dulla do not on ly share 
the same BIN code, but are all ex tern ally and in ♂ genitalia 
quite si mi lar. How ever, there appear to be several dif fe rent 
clus ters in the bar code with usually much less than 1% dif fe
ren ce be tween them (one of which ap pears to be alatauica). 
There is also some geo gra phical va ri a bi lity in pattern and 
colou ra tion, but sha dul la also over laps with berg man ni and 
thus allows a rather clear dif fe ren tia tion. A more detailed 
study of this complex, based on other DNA than only the 
COI barcode, would perhaps be helpful to clear the situation.
Map: Dark blue asterisk (type lo ca li ty of shadulla; bar code 
not analysed); dark blue rhombi (barcode analysed) and 
dark blue rhombi with white centre (barcode not analysed); 
violetblue asterisk with dark blue frame (type locality for 
the synonym alatauica; barcode not analysed).

Diagnosis: As to be expected from the wide range of the species, 
there is considerable variation between specimens, but, never the
less, there are consistent elements found in larger series to de scri be 
ap pa rently specific characters and to distinguish shadulla from 
other taxa. S. (N.) shadulla is a mediumsized species of greyish
olive brown ground colour with a touch of pink or reddish brown 
with relatively vivid, contrasting markings. ♂♂ (and even some 
♀♀) have a little elongated fw. apex, in eastern specimens (Xin ji ang 
populations) sometimes even triangular forewings with a near ly 
poin ted apex (Figs. 59, 60, ♀ Fig. 61). The fw. antemedian line is 
con cave, the double postmedian line undulate, but less in cur ved 
than in most other species. The hw. antemedian area with broad 
tuft of pin kish white hair. Both fw. and hw. submarginal lines are 
broad white, the marginal area in ground colour. Ob vious ly no spe
cific cha racter is the size of the wing ocelli, even in series of wild 
col lec ted specimens from one single locality there is much va ria
tion in form and size; ge ner ally fw. ocelli have a tiny black outer 
ring, and the larger hw. ocel li show a broader blue and black outer 
ring sys tem. In ad di tion to this, there are re la tive ly con sistent ♂ 
ge ni ta lia struc tu res, as described below.

♂ genitalia (shadulla: GP 2171/10 SNB, 2502/16 SNB, 2503/16 SNB, 
2504/16 SNB, 2505/16 SNB, 2506/16 SNB [GPFig. M]; 2511/16 
SNB HT ala taui ca): Uncus relatively long, with small base and 
slen der form, with short dorsolateral processes and small in cur va
tion in between. The form and size is somewhat near S. (N.) co dyi 
but with less acute dorsal tips. S. (N.) berg man ni, which par ti al ly 
is occurring syntopically with S. (N.) shadulla, has a much broa der 
base of the uncus and broader dorsal pro ces ses which are direc
ted more to the sides. The dorsal process of the valves with roun
ded, prolongate tip, the ventral process pro mi nent, with roun ded 
tip, sacculus absent. The juxta with me di umsized dor so la teral 
processes which are widely separated at their base, the in ter nal 
process short and straight. Phallus re la tive ly short, the scle rotized 
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Genitalia plate: Saturnia (Neoris), male genitalia. — Fig. E: S. (N.) huttoni, India, Mussoori (ZMHU), GP 2514/16 SNB; separate jux ta with still con nec-
ted phallus. — Scale bar = 1 mm; more enlarged than other genitalia photos. — Fig. F: S. (N.) naessigi, Turkey, Tun celi Prov., Munzur Valley (CSNB), 
GP 2501/16 SNB; phallus in situ. — Fig. G: S. (N.) galeropa, Iran, Gilan Prov. (CSNB), GP 2500/16 SNB; phallus separate.  — Fig. H: S. (N.) eck weileri, 
Pakistan, Beluchistan, Urak vic. (CWAN in SMFL), 2498/16 CWAN [fec. SNB], HT; phallus separate. — Fig. I: S. (N.) naumanni, Af gha nis tan (NE), 
Wakhan valley, Zemestani Ba harak (LNK), 2515/16 SNB, HT; phallus separate. — Fig. J: S. (N.) codyi, Pakistan, Karakorum Mts., Naltar Val ley (CSLL), 
2499/16 SNB; phallus separate.. — Fig. K: S. (N.) huttoni, India, Hi ma chal Pradesh, N Theog (CWAN in SMFL), 2499/16 CWAN [fec. SNB]; phallus 
separate. — Fig. L: S. (N.) bergmanni, Kir gisia, Kun gei Ala tau, Cholpon Ata (CWAN in SMFL), 2500/16 CWAN [fec. SNB]; phallus separate. — Fig. M: 
S. (N.) shadulla, Tadzhikistan, Eastern Pamir Mts. (CSNB), 2506/16 SNB; phallus separate. — Fig. N: S. (N.) oliva, China, Xin jiang Uy gur A.R. (ZMHU), 
2516/16 SNB, HT; phallus separate. — Fig. O: S. (N.) svenihedini, China, Xinjiang (CASB), GP photo from Xue Da yong (CASB); phallus in situ. — Fig. P: 
S. (N.) schencki, Kazakh stan (E), Saur Range (CSNB), 2508/16 SNB, HT; phallus separate. — Scale bars = 1 mm; GPs approx. to the same size.
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part only about 1.8  mm length. Ge ner ally there is some more 
va ria bility found in the genitalia of S. (N.) shadulla com pared to 
other taxa which may result from the huge distri bu tio n al area 
which that taxon inhabits, but in general cri teria are con sistent.

Distribution: Rather widely distributed in cen tral Asian moun
tains, known from the far Southeast of Turkmenistan in the Ku gi
tang Mts. of the PamirAlai mountain range and the Pamir foot
hills in Taji kis tan just north of the ri ver Darya in the South west 
to Lake Yssykköl and the Kun gejAla tau (of the Tian Shan Mts.) in 
Kyr gyzstan and Kazakh stan in the Northeast, but also in the north
ern Himalaya (China: Xi zang Au to no mous Prov. [= Tibet]), and in 
China: Xinjiang Prov., Yar kand River plains in the Takla Ma kan.

Pittaway (2016) did not accept separate species (except codyi) 
with in his notes on the genus Neo ris. He used only 4 subspecies 
under huttoni, with other taxa being listed as synonyms, and also 
united schen cki under “huttoni sha dulla”. He gives as dis tri bu
tion for his sub spe cies “huttoni sha dul la” the following huge area 
(without pro vi d ing ci ta tions as sour ces for this information): “A 
subspecies of the moun tain chains which separate the west ern and 
eastern Pa lae arc tic regions, from La dakh to Kras no yarsk and the 
eastern Sa jan near Lake Baikal. This encompasses Jam mu and Kash
mir (In dia), east ern Af gha ni stan, western Xin jiang Province (Chi
na), Ta ji ki stan, east ern Uz be ki s tan, Kyrgyzstan, east ern Ka zakh stan, 
the Altai Moun tains of Chi na, Russia and Mon golia, cen tral Si be ria 
as far north as Kras no yarsk, and the Tu va ASSR, Rus sia, where 
it meets the eastern pa lae arctic Caligula bois duvalii evers mann”. 
He also lists without cri tical dis cus sion these dubious loca li ties in 
Gansu and Shaanxi (see below under “Further published records 
of doubtful validity or photos of unidentified preimaginals”), with
out citing Zhu & Wang as source. We have not seen any actual 
and proven data (nei ther re li ably labelled recent spe cimens of 
in de pen dent ori gin nor de tai led and il lus tra ted li te ra ture re cords) 
for such Rus sianSiberian lo ca lities so far. See also below under 
“Further published records of doubtful validity ...”.

Material examined:

PR China: ♂ LT, ♂ and ♀ PLT of shadulla, [PR China, Xizang Au to
no mous Prov.], “Shadulla, near Yar kund [river], East ern Tur ke
stan” (BMNH, Figs. 26–27). 3 ♂♂, 1 ♀, Xinjiang Prov., SW Kashi 
[formerly Kashgar], Keng Tau Mts., Oytac loc., 38°54.363′  N, 
75°13.788′ E, 2650 m, 29.–30. ix. & 1. x. 2013, leg. Floriani, via A. 
Saldaitis xi. 2013; BC SNB 5252 (Fig. 59; ♀ Fig. 61) (CSNB); larvae 
from there see in Figs. 120–128. 1 ♂, Xinjiang Prov., W Tak li ma
kan Desert, Yar kan He ri ver valley, tugay forest [in a tem porary 
river valley with ve ge ta tion and agri culture within the de sert], 
39°21.233′ N, 78° 13.367′ E, 1130 m, 3. x. 2013, leg. Flo ria ni; via A. 
Saldaitis xi. 2013; GP 2502/16 SNB; BC SNB 5251 (Fig. 60) (CSNB).

Ka zakh stan: 4  ♂♂, (S), KzylOrda Prov., Shieli Distr., Syrdaryia 
Ka ratau Mt. Range, 12 km NW Aksumbe aul., 44°31′ N, 67°25′ E, 
450 m, 30.  ix. 2013, leg. P. Gorbunov, iii. 2014 via V. Gurko; GP 
2504/16 SNB; BC SNB 5391, 5847 (CSNB). 7  ♂♂, Almaty Prov., 
Lake Issyk [43°17′ N, 77°23′ E], 1710 m, 23. ix. 2002, leg. B. Be ne
dek & T. Csovari, coll. Gy. Fábián; GP 2505/16 SNB; BC SNB 3566 
(CSNB). 1 ♂, sama data, ex CSNB (CSLL). — 1 ♂, 1 ♀, “Tur ke s tan, 
Alexandergebirge” (to day probably in the Kazakhian part of the 
Kyrgyz Alatau?), ex coll. J. Zukunft (see Nässig 1998a, b) in SMFL. 
(These 2 spe ci mens are reared dwarfs without details of lo cality 
and date [prob ably have been reared before WW2, latest ca. 1965] 
and most like ly be long to S. (N.) shadulla, but we have not yet 
checked ♂ ge ni ta lia or “forensic” barcode to rule out that it is S. 
(N.) berg man ni; they are in the Map with the ten ta tive co or di nates 
42°30′ N, 71°30′ E as “shadulla without bar co de”.)

Note regarding Kazakhstan: With respect to a series of spe ci
mens in the collections CSNB, CSLL and CWAN, the locality 
label “Ka zakh stan, Almaty Prov., Ki zil Zsar (Red valley), 30 km 
SE Al ma ty, 1100 m, 1. x. 2002, leg. B. Benedek & T. Csovari, coll. 
G. Fa bian” re quires some caution; see also the discussion of this 

in the “Notes” un der XII. Saturnia (Neo ris) schencki Staudinger, 
1881. We think that this series (in spite of the barcode SNB 1492 
[Fig. 67] for one specimen which keyed out as “schen cki” and 
an other BC 3218wnF02 [Fig. 66] of the same series, which key ed 
out as shadulla, while the specimens are absolutely iden tic al in 
their morphological characters and clearly not typical for schen cki) 
entirely belongs to S. (N.) shadulla; the exceptional bar code re sult 
may be a contamination earlier over looked or perhaps some case 
of female hy brid intro gres sion.

Tadzhikistan: 3  ♂♂, Eastern Pamir Mts., Zulumart Mt. Range, 
3700 m, 1.–10. viii. 2014, leg. V. Gurko; GP 2506/16 SNB; BC SNB 
5845, 5846 (CSNB). 4  ♂♂, Varzob Valley [38°46′  N, 68°49′  E], 
20. viii. 2003, leg. R. Yakovlev (CSLL). 1 ♂, West Pamir, NW part of 
Rushan Range, 60 km from Chorog to Rushan, up, mouth of river 
Bartang into Pjandsh [37°48′ N, 71°34′ E], 3200–3400 m, 27. vii.–
28.  viii. 1997, leg. V. Gurko (CSLL). 10  ♂♂, 1 ♀, same data, BC 
SNB 5111 (♂, Fig. 64), 5113 (♀, Fig. 63) (CABF). 2 ♂♂, Du shanbe 
[38°29′ N, 68°49′ E], 14. x. 1981, leg. R. Yakovlev (CSLL). 2 ♂♂, 
Tigrawaja Batka Reserve, Dshilkul, 15.  vii.–25.  viii. 2000, leg. O. 
Legecin; BC SNB 5107 (CABF). 2 ♂♂, Fan Mts., Ak man [39°9′ N, 
68°112′  E] (CABF). 1  ♂, Turkestan Range, Ku saw li saj Gorge 
[39°39′ N, 68°42′ E], 2400 m, 1. ix. 1961 (CABF). 1 ♂, 1 ♀, Babatea 
Ridge, 38°20′  N, 68°30′  E, ex ovo ix. 1981, Z. Wei den hof fer 
(CRLN).

Turkmenistan: 2  ♂♂, 2  ♀♀, Kugitang Mts. [37°47′  N, 66°30′  E], 
1300 m, leg. V. Tu zov; ♂ GP 2171/10 SNB; BC SNB 3564 (CSNB). 
3 ♂♂, 3 ♀♀, Ku gitang Mts., 1100 m, ex lar va 1991 (CRLN).

Uzbekistan: 1 ♀, Aman Ku tan vil lage [39°18′ N, 66°57′ E], e.l. found 
v. 1992 on Prunus, emer ged x. 1993, leg. Ladislav, coll. Nardelli; 
BC SNB 3562 (CSNB). 1 ♂, 1 ♀, same locality, e.l. 6. v. 1988 [not the 
date of hatching of the moth!], cult. L. Miško (CABF). 2 ♂♂, 3 ♀♀, 
Babalug Mts., 2000 m, e.o. x. 1991 on Malus, cult. V. Siniaev; BC 
SNB 3563 (CSNB). 1 ♂, Čimgan [41°32′ N, 70°2′ E], 1600–2000 m, 
e.l. 3.–14. vi. 1991 [not the date of hat ching of the moth!], leg. L. 
Miško; BC SNB 3561 (CSNB). 3 ♂♂, Ze ravshan Mts., Kitab geology 
re search station [39°6′ N, 66°53′ E], 16.–20. x. 1997, leg. V. Gurko 
(CSLL). 23 ♂♂, same da ta, BC SNB 5104, 5105, GP 01/1999 Berg
mann (CABF). 1 ♂, 2 ♀♀, same locality, e.o. 2.  x. 1993, 30.  ix. & 
5. x. 1994 on Malus hillieri (CRLN). 4 ♀♀, Rd. Tashkent–Dushanbe, 
100 km S Tashkent [ca. 40°15′ N, 68°49′ E], 10.–15. x. 1997, leg. 
V. Gurko; BC SNB 5108 (CABF). 1  ♂, Tian Shan (W), Tshatkal

Plate 8: Saturnia (Neoris), specimens and preimaginals. — Figs. 71–72: 
S. (N.) svenihedini, China, Xinjiang; 71: ♂, Urümqi, 980 m, 10. ix. 1959, 
coll. Li Changqing (this specimen was illustrated by Zhu & Wang 1983: 
412, pl. 134; 1996: 133, fig. 99, pl. VII fig. 7), 43°49′30″ N, 87°36′0″ E; 
72: ♂, Emin county (= Dorbijin county), Kelumusu, 550 m, 16. ix. 1960, 
coll. Zhang Facai, ca. 46°43′ N, 83°31′ E; (both CASB). — Fig. 73: S. (N.) 
schen cki (or possibly oliva?), China, Xinjiang, Liao he, Jin g he county, 
Liangfan Sta tion, [Dzun ga rian Ala tau, 44°34′ N, 82°47′ E], CASB, only 
ten ta tive ly iden tifed as schencki, see text. — Pho tos of specimens in CASB 
by Xue Dayong, CASB. — Photos of unidentified larvae, details see text: 
Figs. 74–75: 74: Kazakhstan, Chu-Ili Mts., N of Almaty, with 75: Neoris 
caterpillar in penultimate or ultimate instar (likely either S. (N.) shadulla 
or berg man ni?) fee d ing on Spiraea hypericifolia; photos Oleg Belyalov. — 
Figs. 76–78: Kazakhstan, Karatau Mts. (larval locality “no. 2” in Map); 
Figs. 79–80: Boraldy Mts.; Fig. 81: Altyn-Emel. Pho tos Sergey Ti tov. — 
Figs. 82–83: Tadjikistan, Rushan Range, Pamir (larval locality “no. 3” 
in Map); 82: larva on Betula (probably B. pamirica?); 83: imago (♂) on 
dark bark of Be tula tree; photos Vladimir Gur ko. — All these conveyed by 
A. Berg mann; all these depict likely S. (N.) shadulla or other species. — 
Figs. 84–92: S. (N.) galeropa. 84–86: Iran, eastern Elbrus, cloud forest; 
caterpillar found in April 2008 and hatched ♂ (worn); photos R. Trusch. 
87–92: spe ci mens from humid to drier areas of the distribution; 87–88: 
♂ and ♀, Azerbaijan, Talysh, very humid; 89: ♂, Iran, Gilan, still humid; 
90: Iran, Go les tan, Tange Gol, still humid; 91: Iran, Golestan Forest, 
Almeh, drier; 92: Turkmenistan, Kopet Dagh, dry; specimen photos S. 
Nau mann. Several of the collecting localities in Iran were described in 
more detail (including ecological and climatical parameters) and figured 
by Gutleb & Wieser (2002) and Wieser & Stanglmeier (2005).
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Kette, Masar Saly [ca. 41°56′ N, 70°33′ E], 1000[?] m, 30. viii.–1. ix. 
1997, leg. A. Le ge zin; GP 02/1999 Bergmann; BC SNB 5109 (CABF). 
3 ♂♂, Tian Shan (W), Großer Tschingan, Gukan Dag [ca. 40°40′ N, 
71°30′ E], 1400 m, 10. xi. 1997, leg. O. Legezin (CABF). 1 ♂, or., 
ThianShan, Chatkalski, nr. Chimgan, 1700  m, 1.–5.  vi. 1983, BC 
SNB 4945 (Fig. 65) (CWAN in SMFL). 8 ♂♂, 1 ♀, UzbekistanTad
zhi kis tanAfgha ni stan bor der triangle, W Kafirnigan ri ver, 50 km 
N Af ghanistan bor der [ca. 37°47′ N, 68°3′ E], 1200 m, end x.–end 
xi. 2007, leg. V. Gur ko; ♂ GP 2503/16 SNB; BC SNB 4887 (♀, Fig. 
62), 4888 (CSNB).

Kyrgyzstan: 1 ♂, LT of S. (N.) alatauica, Alma Ata; So. Zail. [= Zai
l yiski] Alatau, Mal. [Ma len ka ja] Almatinka, 1500 m, 7. ix. [19]35, 
svet. [at light], I.  N. Fi lip jev” [in Cyrillic letters]; GP 2511/16 
SNB (ZMHU). 1  ♂, PLT of S. (N.) alatauica, Alma Ata, Trans
ili Alatau; Almata, 1500 m, 15.  ix. [19]36 (ZMHU). 2 ♂♂, [Chuy 
Prov.], Suusamyr Range [ca. 42°10′ N, 73°58′ E], 2400 m (Bee ke & 
Paukstadt 2011: 320, illustrated, not per sonally seen). 1 ♂, Kungei 
Mt., Tashkoro gorge [40°13′  N, 73°22′  E], 1800  m, 20.  x. 2002. 
leg. S. Toropov (CSLL). 1  ♂, same data; BC SNB 5112 (CABF). 
3  ♂♂, 4  ♀♀, Alexander Mts., Aksu [AkSuu] gorge [41° 29′  N, 
75°12′ E], 1800 m, 10. x. 2002, leg. S. Toropov (CSLL). 1 ♂, same 
data (CABF). 1 ♂, Kirgizskij Mts., Chveok Kayndy [W Bisch kek, ca. 
42°41′ N, 73°39′ E], 13. x. 1993 (CSLL). 6 ♂♂, 3 ♀♀, Tian Shan (W), 
Chatkalsky Mts., Mt. B. Chimgan [near Tashkent, ca. 41°30′  N, 
70°45′ E], 2600–3100 m, 22. ix.–15. x. 1998, leg. D. So ba nin (CSLL). 
1 ♂, Tashkumyr Distr., Naryn river [41°20′ N, 72°13′ E], 2000 m, 
17.  ix. 1998, leg. V. Gurko; BC SNB 5106 (CABF). 2  ♂♂, 1  ♀, 
Kirgiz mountain ridge, Frunze city env., ix. 1984 (CRLN). — 1 ♂, 
“Tadzhikistan” [recte Kyrgyzstan, maybe Ka zakh stan?], “Alma Ata, 
Issykul sept., Khoum Bel Mt., 3000  m; ala tauica B.H. CoType” 
[i.e., no type material!] “O. BangHaas” [red] (CRLN). 12  ♂♂, 
Chatkal Reserve, 60 km ESE Tash kent [40°6′ N, 71°56′ E], 1250 m, 
3.–19. x. 1992, leg. V. Zolo thu hin (CSLL).

Preimaginal instars: A complete life cycle of material from Uz be
ki stan, which evidently belongs to S. (N.) shadulla, was figured by 
Lampe (2010: pl. 322, p. 327).

We illustrate here, in our Figs. 101–111, a rearing by Toni Pit ta way 
from Kyrgyzstan, vic. Bishkek, and in Figs. 120–128, a rear ing by 
V. Visinskas from China, Xinjiang, Kunlun Shan. — Many (all?) of 
the larvae without barcoded identifica tion illustrated in our Figs. 
74–83 will probably also belong to S. (N.) shadulla.

X. Saturnia (Neoris) oliva A. BangHaas, 1910
(Figs. 35, 36, GPFig. N.)

Saturnia stoliczkana oliva: A. BangHaas (1910: 31, not il lus
trated).
= haraldi Schawerda, 1923 (Fig. 36), syn. rev.
Bold BIN and status: No barcode available for either of the 
two synonyms. — This is a somewhat provisional spe cies re qui
ring further study. The synonymy is based on near ly iden tical 
type locality and generally external si mi la ri ty of the two types.
Map: Two asterisks: type locality of oliva = black with yel low 
frame; type locality of haraldi = pinkish with yellow fra me 
(placed on the respective coordinates listed above in the 
cata lo gue).

Diagnosis: As the name oliva suggests, this small species (Lfw. of 
HT oliva 43 mm, HT haraldi 44 mm) is of a dark greyishbrown, 
some what olive ground colour. So far no reliably identified spe
ci mens aside from the type ma ter i al were in our hands, so there 
cannot much be said about variability. S. (N.) oliva has relative ly 
short fw. with roun ded apex (responsible for a somewhat “square
like” look of the set specimens), both fw. ante and post me
dian lines are pro mi nent, dark grey to black, fol lowed by broad 
white submarginal band and relatively nar row mar ginal area (in 
comparison with other taxa) of olive co lour. The fw. ocel lus is 
almost round, just a lit tle ovoid, of 6 mm ma ximum dia me ter in 

both HTs. Hw. with ve ry broad ante me dian line which is situated 
far away from the wing base, the hw. ocel lus round, quite large, 
of 11  mm diameter, with broad black outer portion. It is, aside 
from some specimens of S. (N.) schen cki, the only species where 
the ocellus touches the an te median line and the prominent dou ble 
postmedian line as well.
♂ genitalia (GP 2516/16 SNB HT oliva; GPFig. N): For our stu
dies we could only dissect the HT of S. (N.) oliva, but not the HT 
of ha raldi, and no further specimen was available for dissection. 
There fore this is only a description of a singleton, and we cannot 
give notes about variability. Uncus with very narrow base, narrow 
in the basal two thirds, with two broad dorsolateral processes 
di rec ted laterally. Dorsal apex of the valves rounded, the ventral 
pro cess situated near to the apex, with only a short projection. 
In ter nal process at the base of the valves rounded and prominent. 
Dor sal juxta processes short and acute with strong basal scle ro ti
sa tion in between, the interal process very short, almost absent. 
Sac cus short. The phallus of average size, about 1.9 mm long. The 
struc ture resembles somewhat that of S. (N.) schencki from size 
and form of the uncus processes, but can be separated from that 
by the smaller base and a completely different internal juxta pro
cess which is broad and spoonlike in S. (N.) schencki.
Distribution: So far safely known only from the type localities in 
the Juldus area of the Tian Shan mountains in China, Xinjiang 
Uy gur autonomous region.
Material examined: [All PR China, Xinjiang Uygur autono mous 
region]: ♂ HT of. S. (N.) oliva, “Chin. Turkestan, Thian shan mont. 
Or., JuldusTal, 2500 m, vii.”; GP 2516/16 SNB (ZMHU), plotted on 
the map for 42°38′ N, 84°43′ E, according an old atlas (An dree 
1896). — ♂ HT of. S. (N.) haraldi, [PR China, Xin jiang Uy gur au t. 
reg.], “vom Thian Schan im Jul dus ge bie te” (NHMW); this is just 
about the same place as for Sa tur nia stolicz ka na oliva. For details 
see above in the ca ta lo gue for the type localities.
Preimaginal instars: unknown.
Note: The specimen illustrated by Zhu & Wang (1996: 133, fig. 
100, pl. VII fig. 8) from Xinjiang, Liaohe, Jinghe county, Liangfan 
Sta tion (locality details from Dr. Xue Dayong of CASB, Beijing), 
[Dzun ga ri an Alatau] (our Fig. 73), as “Neoris sto licz ka na” might 
pos sib ly re pre sent S. (N.) oliva, but the illus tra tion is not reliably 
con clu sive, and for the time being we decided to include it tenta
tive ly in the Map as S. (N.) schencki. Of course, this specimen does 
not be long to the true Indian S. (N.) sto licz ka na.

XI. Saturnia (Neoris) svenihedini (Hering, 1936)
(Figs. 37–39, 71–72, GPFig. O.)

Neoris huttoni svenihedini [sic, incorrect original spelling]: 
He ring (1936: 61, not illus tra ted).
Bold BIN and status: No barcode available. Besides the HT 
spe ci men there are a few specimens in CASB known to day 
(see under Notes), and these specimens apparently share a 
common external mor phology as described below. — This 
is again a some what pro visional species re qui ring fur ther 
study.
Map: Type locality of svenihedini: green asterisk with dark 
red frame; green circles with red frame (see under Notes).

Diagnosis: Besides the HT (Figs. 37–39), there are, to our in for
ma tion, no fur ther specimens known from European museums. 
How ever, Xue Dayong from CASB kindly sent us photos of Neo
ris spe cimens from China (including the specimens il lus tra ted by 
Zhu & Wang 1983, 1993, 1996). 3 or 4 of these moths evi dent ly 
(from ex ter nal morphology) belong to S. (N.) sve ni he di ni and are 
here used in comparison, in addition to its geo gra phic al ly nea r est 
neigh bour spe cies, S. (N.) oliva and S. (N.) schen cki.
The HT is of very light grey ish brown colour, with less prominent 
pattern elements com pared to the other two mentioned species. 
The wing base of both fw. and hw. is covered with pinkish and 
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white hair, the fw. ante me dian line slender, but bordered by a 
unique broad white basal por tion. The inner fw. postmedian line 
very slender, almost touch ing the far marginally situated ocellus, 
the marginal post me dian line pro minent, and of the same width 
all over its length. The fw. apex a little tapering, outer margin a 
little concave as described al ready by Hering. With 56 mm Lfw. 
the HT is much larger than spe ci mens of S. (N.) oliva and S. (N.) 
schencki. Hw. very light, bright ochre, the antemedian line near the 
wing base. The hw. ocellus rather small, round, 8 mm in dia me ter.
Photos of some specimens from PR China, Xinjiang, sent by Xue 
Da yong from the collections of CASB show similar characters as 
the HT and were identified by us as S. (N.) svenihedini (see Figs. 
71, 72). Due to lack of longer series we cannot say much about 
va ria bi li ty of this species; however, the few specimens known to us 
from photos can easily and consistently be separated from the two 
aforementioned species by their larger size, light colour, in con
spicuous pattern, elon gated fw. and smaller hw. ocellus.
♂ genitalia of the HT have not yet been studied. We tentatively 
be lieve that the genitalia illustrated by Zhu & Wang (1993: 278, 
fig. 16; 1996: 134, fig. 99a, each under the name “haraldi”) and 
re pro duced here in our GPFig. O from the photo of the original 
slide (pho to kindly sent to us by Xue Da yong, CASB) most likely 
re pre sent the ♂ genitalia of S. (N.) sveni he di ni. No further ge ni
ta lia were available to us, and therefore we cannot say any thing 
about va ri abi li ty. Uncus with broad base, getting more slen der to 
the medial part, with two dorsolateral processes, rounded at their 
tips. Valve apex triangular, rounded, the ventral process slight ly 
in dicated, much more ventrally than in S. (N.) oliva, sac cu lus pre
sent. Internal process at valve base prominent, rounded. Dor sal 
juxta processes short with broad base, internal process very short, 
rounded at its end, phallus short as well. Saccus broad. The phal lus 
was not removed in this dissection, but Zhu & Wang (1996) show a 
small peculiar hook at the distal end of the scle ro ti zed part.
Distribution: Known from the type locality in the Dzun ga rian 
basin near the Manas River; see details in the catalogue. Further 
locality data (see Map) from China, Beijing, CASB, from the pho
tos and collecting data sent to us by Xue Dayong: China, Xinjiang 
Prov., Urümqi, 980 m, 10. ix. 1959, Fig. 71; Emin county, (= Dor bi
jin coun ty), Kelu mu su, 550 m, 16. ix. 1960, Fig. 72; Shawan coun ty, 
about 170 km west Urümqi, 19. ix. 1979, native col lector, spe cimen 
not figured by us.
Material examined: We examined photos of the HT (high re so lu
tion photos sent from NHRS; there are also lowresolution pic tu res 
in the Web under “huttonisvenhedini” on NHRS 2005–2016). In 
addition photos of 3 specimens (one more specimen is pos sibly 
not S. (N.) svenihedini, but another species, which can not safely 
be determined from the photo only, so we omitted this spe cimen 
here) from the localities listed above.
Preimaginal instars: unknown.
Notes: This taxon neither appears to be identical to S. (N.) oliva 
nor to S. (N.) shadulla nor to S. (N.) schencki, all living around the 
type locality. Therefore, we provisionally interprete it as a se pa rate 
species, requiring further studies.
The specimen from Xinjiang illustrated as “2972. Neoris haraldi 
Scha werda” by Zhu & Wang (1983: 412, pl. 134, fig. 2972) and for 
which these au thors (Zhu & Wang 1993: 278, fig. 16) also sho wed 
a line drawing of the ♂ genitalia and again by Zhu & Wang (1996: 
133, fig. 99 [again the genitalia of 1993], pl. VII fig. 7) most likely 
show a spe cimen of S. (N.) sveni he di ni. This is based on the light 
ground co lour (especially on the hw.) with little marking, small 
fw. ocelli and pin kish basal field on the fw. (compare Zhu’s & 
Wang’s figures with our Figs. 37 & 39 and 70 & 71). This speci men 
illustrated by Zhu & Wang (1983, 1996) is illustrated again here 
in our Fig. 70. The ♂ genitalia shown by Zhu & Wang (1993: 278, 
fig. 16), illustrated here again in our GPFig. O, may there fore be 
inter pre ted as pu ta tive genitalia of sve ni he di ni and are de scri bed 
above as such.

XII. Saturnia (Neoris) schencki Staudinger, 1881
(Figs. 29–30, 68–69, GPFig. P.)

Saturnia schencki: Staudinger (1881: 406[–409], not il lus
trat ed).
Bold BIN and status: AAB4397; welldefined species in bar
code and less clearly in morphology.
Map: Dark grey asterisk (type locality) and circles with black 
frames.

Diagnosis: A relatively small to medium sized species of typical 
dark brown to greyishbrown ground colour. Wild collected spe
ci mens have a Lfw. of 35 to 49 mm (LT 39 mm). The fw. costa 
is some what curved, and the fw. margin a little concave in most 
spe ci mens as well, giving male specimens a somewhat elongate 
fw. (those of the females is more rounded, as usual in the sub ge
nus). All lines such as ante and postmedian are very prominent, 
of black colour. The fw. ocellus of ovoid form, with broad black 
ou ter circle, the submarginal white portion prominent as well, fol
lo w ed by an olive marginal area. Hw. with round, medium to large 
sized ocellus, outer ring broad black. Also the hw. markings quite 
in tensive and less zigzagged, the antemedian band always bent.

♂ genitalia (2508/16 SNB, 2512/16 SNB PLT; GPFig. P): Uncus 
broadbased, longish, getting more slender to dorsal side, with two 
short dorsolateral acute processes with acute tips. Valves ge ner al ly 
small and short, valve apex slender, rounded, the ventral pro cess 
only a small triangular projection, sacculus missing. Dor sal juxta 
processes short and slender, internal process broad, en d ing spoon
like, saccus triangular and mediumsized. The phallus with a small 
lateral projection to the right at its sclerotized end. From size and 
uncus form the structure resembles somewhat the ge ni ta lia of S. 
(N.) shadulla, but can be separated easily from these by the spoon
like internal process.

Distribution: “Saisan” [= E Kazakhstan, Saissan = Zajsan, South of 
Altai Mts.], Saur Range; obviously also further south in the Dzun
ga rian Alatau and maybe Tian Shan.

Material examined (in total 14  ♂♂, 11  ♀♀): Kazakhstan, 6  ♂♂, 
6  ♀♀, type se ries (= ♂ LT, Fig. 29, + 11 PLTs, a PLT ♂ see Fig. 
30, see above), Saisan [Zajsan], Hbhr. [= Ha ber hauer]; 1 ♂ PLT 
with GP 2512/16 SNB (ZMHU). 1 ♂, Kazakh stan (E), Saur Range, 
Zai san village, ex larva ix. 1990, GP 2508/16 SNB, BC SNB 3565 
(Fig. 69) (CSNB). 3 ♂♂, 3 ♀♀, same lo ca li ty, ix. & x. 1990 (CRLN). 
2 ♂♂, same lo ca li ty, 1991, reared by R. Lampe, ex CRLN (CWAN in 
SMFL). 1 ♂, 1 ♀, Zaj san, 47°28′ N, 84°55′ E, e.l. 1992, ex coll. A. 
Schintl meister (CWAN in SMFL). — China, Xinjiang: 1 ♂, Liao
he, Jin g he county, Liangfan Sta tion, [Dzun ga rian Ala tau, 44°34′ N, 
82°47′ E], CASB, here only tentatively identified [no bar code] as 
S. (N.) schen cki, see Notes below. — 1 ♂, 1 ♀, Kuld scha [= Gulja, = 
Xi ning, in the valley be tween Tien Shan and Dzun ga rian Alatau, 
43°56′ N, 81°31′ E] (ex coll. A. Seitz in SMFL); illustrated in black 
and white by Näs sig (1981: 28, figs. 24a, b), the ♂ illustrated here 
again in Fig. 68 in co lour; also in clu ded ten ta tive ly [no barcode, no 
GP] here un der S. (N.) schen cki.

Preimaginal instars: unknown (the species was evidently rear
ed in Europe, but there was no published documentation and 
de scrip tion with pho tos).

Notes. The specimen illustrated by Zhu & Wang (1996: 133, fig. 100, 
pl. VII fig. 8) from Xinjiang, Liaohe, Jinghe county, Liangfan Sta tion, 
[Dzun ga rian Ala tau, 44°34′  N, 82°47′  E] (locality details xi. 2016 
from Xue Dayong of CASB), as “Neoris sto licz ka na” might pos sib ly 
instead of schencki represent S. (N.) oliva, but the illus tra tion is not 
re liably con clusive, and the identification via the GP illustrated by 
Zhu & Wang (1993), which is severely broken and in com plete, is as 
well not possible. For the time be ing we decided to include it tenta
tive ly in the Map under the grey circles of S. (N.) schencki.

We have a series of specimens in the collections CSNB, CSLL 
and CWAN (possibly also in other collections?) with the lo ca li ty 
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label “Ka zakh stan, Almaty Prov., Ki zil Zsar (Red valley), 30 km SE 
Al ma ty, 1100 m, 1. x. 2002, leg. B. Benedek & T. Csovari, coll. G. 
Fa bian”; see two of them on Plate 7 in the Figs. 66 (CWAN, BC 
B3218wnF02) and 67 (BC SNB1492). In our barcode NJTree 
in TextFig. A, the bar code B3218wnF02 keys out under S. (N.) 
sha dulla (with BoldBIN AAB4396), while BC SNB1492 is to be 
found under S. (N.) schen cki (BoldBIN AAB4397). We think that 
this series entirely belongs to S. (N.) shadulla; the ex cep tio nal bar
code result may be an earlier overlooked contamination or other 
error or some case of female hybrid introgression. The spe ci mens 
are ab so lu tely iden tic al in their morphological characters and not 
ty pical for schencki. Whether there is also a mislabelling in vol v ed 
cannot be decided presently.

Further published records of doubtful validity or 
photos of unidentified preimaginals

For the identity of the specimens identified as “haraldi” 
and “stoliczkana” by Zhu & Wang (1983: 412; 1996: 111 
[map], 113, 133) from Xinjiang, Chi na, see above under 
S. (N.) svenihedini (= “haraldi” sensu Zhu & Wang) and 
S. (N.) schencki [or oliva?] (= “sto licz ka na” sensu Zhu & 
Wang).

The following locality data are for one or another cause 
doubtful and cannot be interpreted on basis of the above 
ac cepted 12 species; they most likely represent mis iden
ti fi ca tions or mislabelled specimens.

• “haraldi” sensu Zhu & Wang (1983: 412; 1996: 111 
[map], 113, 133) from Gansu and Shaanxi in China.

(White triangle with red frame in the Map in Gansu in China; also 
recorded for Shaanxi [outside of our Map, not shown].)

There are no members of the subgenus Saturnia (Neo ris) 
known from any of these southern, eastern and north
eastern pro vin ces of China presently. These are ap pa
rent ly mis identi fi ca tions. Xue Dayong (CASB) ex pli cit ly 
sup ports this view [in litt.] as mis identification by non
spe cia list col lec tors.

• “Neoris sp.”: Lake Baikal area in Russia: Siberia sensu 
de Freina (2002: 241).

(White triangle with red frame in the Map inmidst Lake Baikal [in 
lack of any detailed locality] in Si be ria, Russia.)

This is possibly based on a label of a specimen in coll. 
ZSM pu bli shed by de Freina (1992), which the se nior 
author has also seen per sonally some years ago. It can
not be to tal ly ruled out that Neoris may reach fur ther 
North in the Central Asian mountain ran ges, but be sides 
a some what du bi ous listing of “the east ern Sa yan [Mts.] 
near Lake Baikal” [the E Sayan Mts. are about 1000 km 
NE of the Saur Range and Zajsan] for his “Neo ris huttoni 
sha dul la” without any docu men ta tion cited for this 
record by Pit ta way (2016) we have not found any detailed 
further re cords of Neo ris from Si beria: Lake Bai kal area. 
There fore this is an im plaus ib le lo ca li ty and most likely 
a case of one or more mis la bel led col lec tion spe ci men[s].

• Pittaway (2016) also lists for his “Neoris hut to ni” in a 
broad sense (without accepting separate species and 
lum ping all to gether) “Krasnoyarsk and the Tuva area” 
in Rus sia. As discussed above we have not found any 
re li ab le source for these places so far.

• A further pair of Saturnia (Neoris) [probably sha
dul la?] (not plotted on the Map) in CRLN in ZSM has 
la bels listing the locality data “Amur” in Far East Rus sia 
[Primorye]. This is an extremely implausible lo ca li ty and 
sure ly also a case of mislabelled col lec tion spe ci mens.

There will surely be further mislabelled specimens in 
other collections, especially in private collections (which 
later may have been donated to museums).

A few further records of (predominantly) caterpillars in 
publications are undocumented (except by photos) and 
usually did evidently not re sult in any spe ci mens avail
able for ex ter nal com parison, ge nitalia dis sec tion and/or 
bar co de ana ly sis. Two recent examples:

• Korb (2016: 19, fig. 5) illustrates a ca ter pillar of a 
Neo ris (under the misidentification “Neo ris huttoni 
Moore, 1862”) from the AltynEmel Na tu re Re ser ve 
in Kazakhstan (approx. 44°  N, 78°48′  E, see Map, 
lar val pho tograph square no. 4). It is said that the 
larva fed on “wild cher ry”, but without providing an 
identification (scien ti fic name) of the food plant. This 
caterpillar may most like ly have been ei ther of S. (N.) 
sha dul la or S. (N.) berg manni, but this can not be i den
ti fied from just a sin gle ca ter pillar pho to without bar
code ana ly sis.

• Another picture of a Neoris caterpillar was shown by 
Haas (2016) from [translated] the “Nuratau foot hills, 
part of the Kyzylkum desert, N, between Hayat and 
Djizak, S Aydarkul“, in Uzbekistan; see Map, larval 
pho tograph square no. 1 [approx. 40°37′  N, 67°  E]). 
This area is quite dis tant in the NW of the localities 
which we have marked in our Map, and we have no 
idea which Neoris species may be il lus trated by Haas 
(possibly again sha dul la?), be cause here is again no 
specimen avail able for ex ternal com pa ri son, ge nitalia 
dis sec tion and/or bar co de ana ly sis. The food plant of 
the cater pil lar was de ter mined as Amyg da lus spi no
sis si mus; the present place ment of Amyg da lus is as a 
sub genus in the ge nus Prunus (Ro sa ceae) (Pru nus – 
Wi kipedia 2016).

Considering the ge neral polyphagy of Saturnia ca ter pil
lars, Rosacae are not in the least sur prising re cords.

There will surely be more publications of such type, 
ba sed on unidentified or misidentified obser va tions, 

Plate 9: Saturnia (Perisomena) and S. (Neoris), preimaginal instars. — Figs. 
93–100: S. (Perisomena) caecigena, Croatia, Krk Island [cult. Pittaway] 
resp. Bi tola, Greek Macedonia [Wenczel]; 93: ova; 94: L1 larva; 95: L2 
lar va; 96–97: ca. L3 larva (penultimate), usually there are only 4 larval 
instars in S. (P.) caecigena, rarely 5; 98–99: last instar (usually L4); 100: 
cocoon and pupa. — Figs. 101–112: S. (Neoris) shadulla, Kyrgyzstan, 
vic. Bishkek [Pittaway]; 101: ova; 102: L1; 103: L2; 104: ca. L3; 105–106: 
L4 (two forms); 107–109: L5 (green, intermediat and dark form); 110: 
Pupa in cocoon cut open; 111–112: hatched specimen, dorsal/ventral. 
— Fig. 113: S. (Neoris) eckweileri, cocoon of HT [Naumann]. — Figs. 
114: S. (Neoris) naes sigi, L5, Eastern Turkey [Pittaway]. — Figs. 115–119: 
S. (Neoris) naessigi, Armenia; 115: L1; 116: L4; 117–118 see next plate; 
119: last instar (L5) [Naumann]. — Photos 93–95, 100, 101–112, 114 
© Tony Pit ta way by kind permission (from Pit ta way 2016); 96–99 B. 
Wenczel, Bubikon; 113, 115–119 S. Nau mann (115–119 scanned from old 
photographic sli des).
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which do not deliver reliable and trustworthy in for ma
tion and often are not backed by any moth specimens 
which could be available for any studies in more detail.

For our part, we have received, mainly from lepido pte
rists from the states of the former USSR, usually kindly 
conveyed by A. Bergmann, several sets of photos taken in 
the wild du ring collecting expeditions in Central Asia. Of 
these photographed caterpillars, however, we often did 
not receive moth specimens for GP and bar code analyses 
to reliably find out to which spe cies these ca terpillars 
belonged. We show here, nevertheless, some of the pho tos.

• Kazakhstan, ChuIli Mts., N of Almaty (not se pa rate ly 
shown on Map, because a symbol would over lap with 
the symbols for the type locality of ala taui ca [i.e., the 
synonym of shadulla] and a locality for berg man ni): 
From there we received a photo of the land scape (Fig. 
74) and two photos of ca. pen ulti mate to ul ti mate 
caterpillars (one see in Fig. 75), feeding upon Spi
raea hypericifolia (Rosa ceae), taken by Oleg Bel ya lov, 
conveyed by A. Berg mann.

• Kazakhstan, Karatau, NW Tian Shan: From there (see 
Map, larval pho tograph square no. 2 [approx. 42°53′ 
N, 69°59′ E], northern part of the Mts. and sur roun
dings of Lake Biikikul [not located] (Figs. 76–78), of 
midMay 2010) and another lo ca li ty closer to Al maty 
(Boral day Mts. near village Tirekty [not lo ca ted], Figs. 
79–80, of early May 2011 and AltynEmel, Chu lak Mts., 
Taigak cove [not located], Fig. 81) we re cei ved larval 
photos (half to full grown lar vae) ap pa rent ly fee d ing 
on wild apple (Ma lus sp.) or quince (Cy donia sp., both 
Rosaceae) or some thing si mi lar (per haps Prunus sp.?). 
Pho tos were taken by Sergey Ti tov, Paw lo dar on Ir tysh 
in N Kazakhstan, con vey ed by A. Berg mann.

• Tadjikistan, Rushan Range, Pamir (see Map, larval 
pho tograph square no. 3 [approx. 37°54′ N, 71°10′ 
E]): From there we show in Fig. 82 a mature cater
pil lar found on Betula cf. pamirica (Betulaceae) and 
in Fig. 83 a ♂ spe ci men on a Betula tree bark. Photos 
Vla dimir Gur ko, Cher nov tsy, Ukraine, con vey ed by A. 
Berg mann.

Details on photos of further, doubtlessly iden ti fied ca ter
pil lars (of S. (N.) naessigi, galeropa, shadulla) are to be 
found un der the re spec tive species.

General discussion

Most of the old material (i.e., dating back be fore world 
war II) from museum (and private) col lec tions is usu al ly 
not very help ful for critical studies, in spite of the fact 
that it some times exists in surprisingly large num bers, 
but usu al ly of very inhomogenous origin:

1. Old material usually has only very insufficient, in com
plete or even evidently misleading to wrong lo ca li ty 
labels.

2. Many old spe cimens apparently have been reared, 
but usually with out any do cumentation of this on the 

la bels, and no pre ima ginal de scrip tions and illus tra
tions are available.

3. Further, if the reared specimens are “dwarfs” (which 
ap pears to be the rule!), ge ni ta lia dissections may be 
use less, because sheer sizedepending characters and 
al lometric growth may be invol ved.

4. Iden ti fi ca tions (if pre sent at all) are usually just mis
lea d ing and/or incorrect, in accordance with the cha
o tic interpretations of the systematic ar range ment in 
li terature during time.

5. From such old specimens it is usually only possible to 
get DNA data under often extravagant costs, caused by 
the ne ces si ty to use “forensic” methods.

Therefore, many such old specimens in private and, es pe
ci ally, museum collections, if not belonging to a clear ly 
iden ti fi able type series, have been more or less ig no red 
for the pre sent study; we studied mainly the old ty pes 
(only by morphological methods) and then rela ti ve ly 
modern material with more de tai led and more re li able 
locality data, in clud ing better chan ces for bar cod ing suc
cess. Modern reared material was analysed with re gard 
to barcode data, and when genitalia were dis sec t ed, then 
only for “normal sized” specimens. Much of the old col
lec tion material is not sa fely iden tifiable with out ma jor 
ef fort and, therefore, is not of much help in a re vi sion.

The 12 species (plus 2 synonyms) listed here are quite 
he terogeneously stu died due to lacking availablity of 
(es pecially recent) ma terial for some of them, and there
fore their validity is different from ta xon to taxon. Some 
taxa are known from their single ty pes or small se ries 
on ly (e.g., S. (N.) sto licz ka na, oli va, ha ral di, sve ni he dini, 
eck weileri), while others have more or less re cent ly been 
col lected in often much lar g er num bers, re sul ting in 
more detailed know ledge, both for the cha rac ters de fin
ing the taxa and the va ri abi li ty. When the va ri abi lity 
appears to be espe ci al ly lar ge, like, e.g., for S. (N.) co dyi, 
the externally “de fi n ing cha rac ters” may some ti mes be 
ob scu red. In any case, more re cent ma te rial, provided 
with reli able and exact col lec ting data and ac cessibility 
for GP dis section and barcode ana lyses, is ur gently 
re quired for further studies.

It is quite interesting that the prediction by Peigler (1996: 
14) that he expects “up to a dozen species will ultimately 
be found to exist” [in Neoris] was met in our pa per. We 
were not aware of this prediction until we even tually just 
had reached this num ber (under in clu sion of our 3 new 
species).

For some species (namely S. (N.) stoliczkana, oliva in clu
ding haraldi, sve ni hedini, naumanni) there is no com
plete barcode at all available so far (usually because 
there were too few and/or too old specimens which 
re quire ex pensive special “fo ren sic” treatment to suc cess
ful ly ob tain any DNA se quen ces). For one or two of these 
(S. (N.) sto licz kana and, to some degree, also sve ni he di ni, 
as the spe cimen of the il lustrated genitalia is only pro vi
sion al ly as sociated with the taxon), there are in addition 
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no ♂ ge ni ta lia dis sec tions avail able, and the lar val in stars 
of all of these re main unknown (or at least un do cu men
ted and un pub li sh ed) so far.

Further, there are, especially from more recent times, 
including sources in the WWW, some photographic 
re cords of Neoris specimens (usually larvae) from places 
where we do not have any imagines for dissection or 
mtDNA analyses at our hands (see, e.g., the notes on the 
caterpillar from the “Nuratau foothills” by Haas 2016 
cited above, etc.).

On the other side, other species have been bred re gu lar ly 
(e.g., S. (N.) naessigi, from Asia minor and Armenia) and 
are well defined in barcode and morphology.

Some other species may appear to be rather wellde
fined, but still offer a lot of questions: Specimens of S. 
(N.) codyi, for example, from va rious places are a bit 
he tero ge ne ous in their barcode (however, not clearly 
sug gesting a split into different species), but extre mely 
va ri able in ex ter nal morphology (colour, pat tern). The 
ex ter n al ly welldistinct S. (N.) hut toni shows (ba sed on 
the single ana lysed specimen so far) the same BIN code 
as co dyi. From S. (N.) stoliczkana, we do not know the 
bar co de nor the ♂ genitalia, but its type lo ca li ty is just 
be hind the first chains of the Hi ma laya reached by mon
soon al rain in the dry Spi ti val ley quite close to the area 
of hut toni, and it may be spe cu la ted about the re la tions 
be tween these three taxa.

However, we think that we have summarised the pre
sent ly available information on the different popu la tions 
and species of Saturnia (Neoris) sufficiently to have a 
rather reliable basis for further research; we studied and 
illustrated all types and many recently col lec ted speci
mens. The closing of “character gaps“ (based on pre sent 
gaps in do cu mented distribution), based on new ma terial 
and dif fe rent po pu la tions, or the iden ti fi ca tion of new 
cha rac ters may lead to new results.

Checklist of the revised subgenera

With synonyms and (where existing) Bold’s BIN codes, 
but with out misspellings and other in va lid and infra sub
spe ci fic names. First sorted by subgenera, then in chro
no lo gi c al order of names.

1. Subgenus Saturnia (Perisomena)

One species with three subspecies.

Saturnia (Perisomena) caecigena Kupido, 1825
BoldBIN AAC6908.

S. (Perisomena) caecigena caecigena Kupido, 1825
= parviocellata Friedel, 1968

S. (Perisomena) caecigena transcaucasica (O. Bang
Haas, 1927)

S. (Perisomena) caecigena stroehlei Nässig, 2002

2. Subgenus Saturnia (Neoris)

Twelve species including a few tentative taxa lacking 
clear barcode identification.

Saturnia (Neoris) huttoni (Moore, 1862)
BoldBIN AAD6590 (but see also S. (N.) codyi!).

Saturnia (Neoris) shadulla (Moore, 1872)
= alatauica O. BangHaas, 1936 syn. rev.
BoldBIN AAB4396.

Saturnia (Neoris) stoliczkana C. & R. Felder, 1874
[Not yet barcoded, therefore no BIN.]

Saturnia (Neoris) schencki Staudinger, 1881
BoldBIN AAB4397.

Saturnia (Neoris) galeropa Püngeler, 1900
BoldBIN ABX5743.

Saturnia (Neoris) oliva A. BangHaas, 1910
= haraldi Schawerda, 1923 syn. rev.
[Not yet barcoded, therefore no BIN.]

Saturnia (Neoris) svenihedini (Hering, 1936)
[Not yet barcoded, therefore no BIN.]

Saturnia (Neoris) naessigi (de Freina, 1992)
BoldBIN AAE0432.

Saturnia (Neoris) codyi Peigler, 1996
BoldBIN AAD6590 (but see also S. (N.) huttoni!).

Saturnia (Neoris) naumanni Naumann, Nässig & 
Löffler, sp. n.

[No BoldBIN available, no or incomplete barcode result.]

Saturnia (Neoris) bergmanni Naumann, Löffler & 
Nässig, sp. n.

BoldBIN AAB4398.

Saturnia (Neoris) eckweileri Nässig, Naumann & 
Löffler, sp. n.

BoldBIN AAB4399.

Supplementary information to Part A, Saturnia 
(Perisomena)

A kind note by Alireza Naderi (Tehran) in xi. 2016 in for
med us that the distribution area of Saturnia (Per iso
me na) caecigena evidently also comprises Iran: Ha san 
Gha deri, who works for the department of En vi ron ment 
in Kor destan, found in a house garden in the vil lage Dar
reh Tefi between the Zeribar Lake and the Ira qi bor der in 
the most northwestern part of the Za gros ran ge (see Fig. 
129, green dot) a few spe ci mens, probably lu red by noc
turnal il lu mination (photos seen). Thanks also to Hiwa 
Fei zi who informed A. Naderi about this in ter esting 
re cord. There was no specimen avail able for bar code or 
any other studies so far.
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Plate 10: Saturnia (Neoris), preimaginals. — Figs. 117–118: S. (Neoris) naessigi, Armenia; 117: L2 (top)/L3 (bottom); 118: L4 [Naumann]. — Figs. 
120–128: S. (Neoris) shadulla, China, Xinjiang, Kunlun Shan Mts. (Keng Tau Mt.), Oytag (“very dry slopes with sparse bushes and Juniperus”), F1 ex ♀ 
leg. Floriani & Saldaitis, cult. V. Visinskas [one Barcode SNB 5252, see Table]; 120: L1 larva; 121: L2; 122: L3; 123: L4; 124–125: L5; 126: cocoon, 127: ♀, 
128: ♂. — Photos V. Visinskas. — Fig. 129: Supplementary map for S. (Perisomena) caecigena, additional lo ca li ty in Iran close to Iraqi border; see text.
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Rodolphe Rougerie kindly informed us that we some how ma nag ed 
to produce a homonym while describing three new species of the 
subgenus Saturnia (Neoris):

The new species Saturnia (Neoris) naumanni Nau mann, Näs sig & 
Löff ler, 2017 (dedicated to the late Clas M. Naumann) is re grett
ab ly a primary homonym (Art. 57.2 and 57.4 of ICZN 1999) of 
Saturnia (Ri na ca) nau manni Brech lin, 2001 (dedicated to Stefan 
Nau mann, pub lished in Nach rich ten des Entomologischen Ver eins 
Apollo, N.F. 22 (2): 90; see Brechlin 2001).

We here erect a substitute (replacement) name to cor rect this 
ho mo nymy (Art. 60.3, ICZN 1999):

Saturnia (Neoris) clasnaumanni Naumann, Näs sig & Löff ler, 
nom. nov.

pro: Saturnia (Neoris) naumanni Naumann, Näs sig & Löff
ler, 2017 (in Näs sig, Naumann & Löff ler 2017)

Saturnia (Neoris) clasnaumanni nom. nov. is, in ac cor dan ce with 
Art. 72.7 ICZN, an objective synonym of the sub stituted name and 
has the same type specimen as the replaced ho mo nymic name. For 
the description and all other presently available in for ma tion on 
the species, re fer to Nässig et al. (2017).

Thanks to Rodolphe Rougerie to draw our attention on this error.
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