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Abstract: The subgenus Saturnia (Neoris) is revised, based
on type studies, imaginal morphology (including genitalia)
and COI mtDNA barcode. Three new species are descri-
bed: S. (N.) eckweileri NAssiG, NAUMANN & LOFFLER sp. n.
(holotype male in SMFL, Frankfurt am Main, from Paki-
stan, Beluchistan); S. (N.) bergmanni NAUMANN, LOFFLER &
Nissic sp. n. (holotype male in ZMHU, Berlin, from Tad-
jikistan, Darvaz Mts.); and S. (N.) naumanni NAUMANN,
NAssiG & LOFFLER sp. n. (holotype male in LNK, Karlsruhe,
from Afghanistan, Wakhan valley, Zemestani Baharak). All
extant taxa are catalogued, their types are illustrated, and
the type localities are discussed. The following five lecto-
types are designated to avoid potential future identifica-
tion problems: Neoris shadulla Moorg, 1872, male (BMNH,
London); Saturnia stoliczkana C. & R. FELDER, 1874, female
(BMNH); Saturnia schencki STAUDINGER, 1881, male (ZMHU,
Berlin); Saturnia schencki galeropa PUNGELER, 1900, male
(ZMHU); and Neoris huttoni alatauica O. BANG-Haas, 1936,
male (ZMHU). Revised synonymies: Neoris huttoni ala-
tauica O. BANG-Haas, 1936 (of Neoris shadulla Moore, 1872)
and Neoris haraldi SCHAWERDA, 1923 (of Saturnia stoliczkana
oliva A. Bang-Haas, 1910). In total, 12 more or less well-de-
fined species are named. The distribution of safely identi-
fied species and inconclusively identified specimens is plot-
ted on a map. Imagines of all taxa are illustrated in colour
(including all types), most male genitalia and the preima-
ginal instars of some of the species are shown. — A short
supplement to Part A, Saturnia (Perisomena), is added; the
species was recently found in the northernmost Zagros Mts.
in Iran close to the Iraqi border.

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

Zusammenfassung: Die Untergattung Saturnia (Neoris)
wird revidiert, basierend auf Typenstudien, Imaginalmor-
phologie (einschlieflich mannlicher Genitalien) und COI-
mtDNA-Barcode. Drei neue Arten werden beschrieben: S.
(N.) eckweileri NAssiG, NAUMANN & LOFFLER sp. n. (ménn-
licher Holotypus in SMFL, Frankfurt am Main, aus Paki-
stan, Beluchistan); S. (N.) bergmanni NAUMANN, LOFFLER
& NAssiG sp. n. (ménnlicher Holotypus in ZMHU, Berlin,
von Tadjikistan, Darvaz Mts.); und S. (N.) naumanni NAu-
MANN, NAssic & LOFFLER sp. n. (ménnlicher Holotypus in
LNK, Karlsruhe, von Afghanistan, Wakhan-Tal, Zemestani
Baharak). Alle bekannten Arten werden in einem Katalog
aufgefiihrt, ihre Typen abgebildet, und die Typuslokalitaten
werden diskutiert. Die folgenden fiinf Lectotypen werden
festgelegt, um potentielle zukiinftige Identifikationspro-
bleme zu vermeiden: Neoris shadulla Moorg, 1872, Mann-

chen (BMNH, London); Saturnia stoliczkana C. & R. FELDER,
1874, Weibchen (BMNH); Saturnia schencki STAUDINGER,
1881, Mannchen (ZMHU, Berlin); Saturnia schencki galeropa
PUNGELER, 1900, Mannchen (ZMHU); und Neoris huttoni ala-
tauica O. Bang-Haas, 1936, Mannchen (ZMHU). Folgende
revidierten Synonymien werden festgestellt: Neoris huttoni
alatauica O. Banc-Haas, 1936 (von Neoris shadulla MOORE,
1872) und Neoris haraldi ScHAWERDA, 1923 (von Saturnia
stoliczkana oliva A. Banc-Haas, 1910). Insgesamt konnen
wir 12 mehr oder weniger klar definierte Arten erkennen
und benennen. Die Vorkommen von sicher identifizierten
Arten und unsicher erkannten Stiicken werden auf einer
Karte gezeigt. Imagines aller Taxa werden farbig abgebil-
det (einschlieBlich aller Typen), dazu etliche méannliche
Genitalarmaturen und die Raupen einiger Arten. — Kurzer
Nachtrag zu Part A, Saturnia (Perisomena): die Art wurde
kiirzlich auch im noérdlichsten Zagrosgebirge in Iran, nahe
der irakischen Grenze, gefunden.

Introduction

In contrast to the subgenus Saturnia (Perisomena), revi-
sed in Part A of the present publication (NAssic et al.
2016), the internal systematic structure of S. (Neoris)
still is a challenge. The species and populations of Neoris
are widely distributed especially at high to very high alti-
tudes in the southern and central Asian mountain ran-
ges, resulting in a lot of more or less isolated populations
usually confined to different mountain systems and
living in parapatric distribution patterns, with obviously
only a few cases of area overlapping. Most species look
externally very similar to each other, and only in larger
series of specimens specific characters can be defined,
supported (when available) by details of & genitalia mor-
phology and COI mtDNA barcoding results.

Repeatedly more or less serious attempts on the classifi-
cation of Neoris and its inclusion into or exclusion from
Saturnia were published (e.g., CoTEs & SwiNHOE 1887:
226-227, JorpaN 1911: 219, Packarp 1914 [with addi-
tional notes by J. H. Warson and T. CockererL]: 156,
vaN BEMMELEN 1919: 1374-1375, Nissic 1981: 27-33, pE
FreINA 1992 NAssic 1994, PeIGLER 1996, Prrraway [2000-
12016, MirANDA & PEIGLER 2007, BEEKE & PAukstapT 2011:
317, etc.), and several new taxa of the species-group were
described, but there never was a convincing hypothesis

1 89% contribution to the knowledge of the Saturniidae. (88" contribution: Nissic, W. A., NAUMANN, S., & LOFFLER, S. (2016): Revisional notes on the subgenera
Saturnia (Perisomena) and Saturnia (Neoris) stat. rev. (Lepidoptera: Saturniidae); Part A: Introduction and subgenus Perisomena [s. str.]. — Nachrichten des

Entomologischen Vereins Apollo, Frankfurt am Main, N.F. 37 (1): 47-64.)

2 26™ contribution to the Saturniidae fauna of China. (25" contribution: NAUMANN, S., & LOFFLER, S. (2015): A new species of the genus Antheraea HUBNER, 1819
(“1816”) from Tibet (Lepidoptera: Saturniidae). — The European Entomologist, Orlov, 7 (1): 15-26.)

3 Research Associate of Museum fiir Naturkunde Berlin, Germany.
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on the status of all the different populations, because
external morphology alone did not offer reliable charac-
ters for that purpose so far, and besides e FReINA (1992),
apparently nobody ever looked deeper into genitalia
morphology. Most earlier authors interpreted all popu-
lations as subspecies or forms or synonyms (often, but
not consistently, of huttoni) or excluded unconvincingly
one or more taxa quite arbitrarily as distinct species. So
the problem which population is to be interpreted as a
separate species and which is not, was not reliably solved
thus far and depends on variations of authors’ opinions
and interpretations (e.g., Nissic 1981, 1994, pe FrReiNA
1992, PeicLER 1996). We tried it again here, based on a
much broader dataset of specimens, studies of all types,
dissections of male genitalia, zoogeographical consider-
ations and also using “barcode” mtDNA data. However,
still several questions remain open.

Abbreviations and conventions see Part A; supplementary:

Collections

CASB Institute of Zoology, Chinese Academy of Sciences, Beijing,
China.

CRLN Collection fRudolf E. J. Lawmpg, formerly Niirnberg
(Nuremberg), now deposited in ZSM, Miinchen (Munich),
Germany; see HausManN & Nissic (2013).

CSKL Collection Steve KonrL, Luxembourg.

CUPW Collection Ulrich & Laela H. PaukstapT, Wilhelmshaven.

LMKK Landesmuseum Kirnten, Klagenfurt, Austria.

TLMF Tiroler Landesmuseum Ferdinandeum Innsbruck, Austria.

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 repub-
lics of the former USSR in Central Asia (and also for some other
localities) comes from the English Wikipedia pages; last visited:
early vir. to 8. xi1. 2016. Spellings of citations of labels, especially
of type specimens, have usually not been changed.

Results
Barcode analysis

For our present study, 72 specimens of Saturnia (Neo-
ris) and, as outgroups, 16 specimens of the subgenus S.
(Perisomena) and 4 specimens of S. (Saturnia), totalling
to 92 specimens, were barcoded; the dataset used here
for S. (Perisomena) and S. (Saturnia) is identical to the
specimens used in Part A (see NAssic et al. 2016). Fur-
ther specimens with less than 599 base pairs (bp) suc-
cessfully analysed or with dubious collecting data were
discarded. For details of the specimens studied, refer to
Table 1 in Part A of this publication and Table 2 here in
this Part B. The NJ (= Neighbor Joining) barcode tree is
shown in Text-Fig. A.

The bootstrap values in the NJ barcode tree for the spe-
cies shadulla, galeropa, schencki, naessigi and bergmanni
sp. n. are high, these species are all at a level of 98-99%
separated. For the species eckweileri sp. n. and hutton,
there was only a single specimen each available for bar-

coding, so that the statistics are poorer around these two.
This may perhaps also explain for the identical BoLp BIN
code number (RATNASINGHAM & HEBERT 2013) for the spe-
cies codyi and huttoni, which have only ca. 1.3% average
difference in the bp sequence. The distinction between
eckweileri sp. n. and huttoni is with a bootstrap value of
89% relatively high in spite of only a singleton of eckwei-
leri being barcoded.

The differences between the barcode sequences of the
specimens which we assigned to the species shadulla are
on average well below 1%, although the 5 main clusters
of this conglomerate have bootstrap values between 79
and 95%. Also other species have below or slightly above
1% within-species differences in their barcode sequence
groups.

General notes on male genitalia morphology

D FreNA (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 &
genitalia morphology; in his work he figured a series
of photos of phalli and drawings of the rights valves of
most taxa known at the time of his publication. On base
of his genitalia studies he could not find specific charac-
ters (although he even showed some quite well in his fig.
3). In contrast to pE FrREINA we found among our own
dissections stable, species-diagnostic characters, however
also in those parts of the genitalia not mentioned and
figured by DE FREINA.

The taxa interpreted by us as different species within
the subgenus Saturnia (Neoris) clearly and stable differ
from each other by a combination of the shape of the
uncus (either small or broad-based; 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 subgenus Neoris there is, aside
from the two elongate, pointed dorsolateral processes,
another internal process on the ventral side below the
phallus, sometimes of a somehow rhomboid or spoon-

Text-Fig. A: Evolutionary relationships of taxa, inferred with the Neighbor-
Joining method (SAITou & NEI 1987). The bootstrap consensus tree infer-
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 involved 92 nucleotide sequences = individual
specimens. Codon positions included were 1st+2nd+3rd+Noncoding. All
ambiguous positions were removed for each sequence pair. Evolutionary
analyses were conducted in MEGA5 (TAMURA et al. 2011). The subgenera
Perisomena and Saturnia are condensed here; they have been shown
expanded in Part A of this publication (NAssIG 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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68 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 4945 (SASNC2481-13), 658 bp, Uzbekistan, Tian Shan, Chimgan
95| S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 3561 (SASNC907-11), 658 bp, Uzbekistan, Cimgan
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5107 (SASNC2643-13), 658 bp, Tajikistan, Dashikul
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5108 (SASNC2644-13), 658 bp, Uzbekistan, S. Taschkent
¢ S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5847 (SASNC3478-16), 617 bp, Kazakhstan, Syrdaria-Karatau Mt. Range
93! S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5391 (SASNC3022-14), 658 bp, Kazakhstan, Kzyl-Orda Prov.
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F10 (SAWNA068-09, GU703525), 658 bp, Tajikistan, Babatag
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 4887 (SASNC2423-12), 658 bp, Tajikistan
91 S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 4888 (SASNC2424-12), 658 bp, Tajikistan
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F09 (SAWNA067-09, GU703524), 658 bp, Tajikistan, Babatag
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5251 (SASNC2787-13), 658 bp, China, Xinjiang
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5252 (SASNC2788-13), 658 bp, China, Xinjiang
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5113 (SASNC2649-13), 658 bp, Tajikistan, W. Pamir
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5111 (SASNC2647-13), 658 bp, Tajikistan, W. Pamir
61 | S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-FO7 (SAWNAO065-09, GU703495), 658 bp, Tajikistan, W. Pamir, Rushan ridge
/ S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F06 (SAWNAO064-09, GU703494), 658 bp, Tajikistan, W. Pamir, Rushan ridge
6 | S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5846 (SASNC3477-16), 599 bp, Taijikistan, E. Pamir
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5845 (SASNC3476-16), 599 bp, Taijikistan, E. Pamir
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5104 (SASNC2640-13), 658 bp, Uzbekistan, Zeravshan Mts.
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E01 (SAWNA047-09, GU703480), 658 bp, Turkmenistan, Kugitang
79 S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-D12 (SAWNAO046-09, GU703479), 658 bp, Turkmenistan, Kugitang
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E02 (SAWNAO048-09, GU703481), 658 bp, Turkmenistan, Kugitang
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E05 (SAWNAO051-09, GU703484), 658 bp, Uzbekistan, Aman-Kutan
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E04 (SAWNAO050-09, GU703483), 658 bp, Uzbekistan, Aman-Kutan
66 S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E03 (SAWNAO049-09, GU703482), 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), BC SNB 3562 (SASNC908-11), 658 bp, Uzbekistan, Aman Kutan
98| | S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 3566 (SASNC912-11), 658 bp, Kazakhstan, Almaty Prov., Issykkul (lake)
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-F02 (SAWNAO060-09, 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 (SAWNAO054-09, GU703486), 658 bp, Kyrgyzstan, Bischkek
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E07 (SAWNAO053-09, GU703527), 658 bp, Kyrgyzstan, Bischkek
S. (N.) shadulla (Bold-BIN AAB4396), B3218-wn-E06 (SAWNAO052-09, GU703485), 658 bp, Kyrgyzstan, Bischkek
S. (N.) shadulla (Bold-BIN AAB4396), BC SNB 5112 (SASNC2648-13), 658 bp, Kyrgyzstan, Kungei Mts.
S. (N.) galeropa (Bold-BIN ABX5743), BC SNB 3571 (SASNC917-11), 658 bp, Iran, Golestan Forest
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 1490 (SASNB490-09, GU702826), 658 bp, Turkmenistan, Kopetdag, Garrygala
99 s (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D09 (SAWNAO043-09, 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 (SAWNAO045-09, GU703478), 658 bp, Turkmenistan, Kopetdag
S. (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D10 (SAWNAO044-09, GU703530), 658 bp, Turkmenistan, Kopetdag
64| 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), B3218-wn-D07 (SAWNAO041-09, GU703475), 658 bp, Azerbaijan
S. (N.) galeropa (Bold-BIN ABX5743), B3218-wn-D06 (SAWNAO040-09, GU703474), 658 bp, Azerbaijan
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), BC SNB 3565 (SASNC911-11), 627 bp, Kazakhstan, Saur Range
S. (N.) schencki (Bold-BIN AAB4397), B3218-wn-E11 (SAWNAO057-09, GU703528), 658 bp, Kazakhstan, Zajsan
S. (N.) schencki (Bold-BIN AAB4397), B3218-wn-E10 (SAWNAO056-09, GU703488), 658 bp, Kazakhstan, Saur Range, Zajsan
S. (N.) schencki (Bold-BIN AAB4397), B3218-wn-E09 (SAWNAO055-09, GU703487), 658 bp, Kazakhstan, Zajsan
2  S. (N.) naessigi (Bold-BIN AAE0432), BC-SK0177 (SASKA177-07), 637 bp, Turkey
S. (N.) naessigi (Bold-BIN AAE0432), B3218-wn-D03 (SAWNAO037-09, GU703471), 658 bp, Turkey
S. (N.) naessigi (Bold-BIN AAE0432), B3218-wn-D04 (SAWNAO038-09, GU703472), 658 bp, Turkey
S. (N.) naessigi (Bold-BIN AAE0432), B3218-wn-D05 (SAWNAO039-09, 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.
99 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.
62— 5. (N.) naessigi (Bold-BIN AAE0432), BC-Roug0984 (SATWBO17-07), 625 bp, Turkey, Tunceli
S. (N.) codyi (Bold-BIN AAD6590 [sic]), BC SNB 3498 (SASNC1509-12), 658 bp, Pakistan, Azad Kashmir
—97 |: S. (N.) codyi (Bold-BIN AAD6590 [sic]), BC SNB 3497 (SASNC1508-12), 658 bp, Pakistan, Karakorum, Naltar valley

84—

84

65 66

66

99
86

Saturnia |(Neoris)

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.) huttoni (Bold-BIN AAD6590 [sic]), B3218-wn-F11 (SAWNA069-09, HM432593), 658 bp, India, Himachal Pradesh, Theog
0.01 57 r S. (N.) eckweileri sp. n. (HT) (Bold-BIN AAB4399), B3218-wn-F12 (SAWNAO070-09, HM432594), 658 bp, Pakistan, Beluchistan, Urak
=1% 89I S. (N.) bergmanni sp. n. (HT) (Bold-BIN AAB4398), BC SNB 5042 (SASNC2578-13), 658 bp, Tajikistan, Darvaz Mts.
99

r S. (N.) bergmanni sp. n. (PT) (Bold-BIN AAB4398), B3218-wn-FO3 (SAWNAO061-09, GU703526), 658 bp, Kyrgyzstan, Kungei Alatau
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-FO5 (SAWNAQ063-09, GU703493), 658 bp, Kyrgyzstan, Kungei Alatau
S. (N.) bergmanni sp. n. (PT) (Bold-BIN AAB4398), B3218-wn-F04 (SAWNAO062-09, GU703492), 658 bp, Kyrgyzstan, Cholpon Ata

99

Saturnia (Saturnia)
—{ (outgroups)

994 Saturnia (Perisomena)
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Table 2: Data of the specimens of Saturnia (Neoris) (for the specimens of Saturnia (Perisomena) and Saturnia (Saturnia) as outgroups, see Part A, Table
1; NAssSIG et al. 2016) used for the mtDNA barcode analyses. Specimens arranged from top to bottom in the order of the NJ-tree graph (Text-Fig. A). —
Additional abbreviations: HT = holotype; PT = paratype; SL = Sequence Length (data from BoLD); GBAC (= GenBank Access Code) not yet available for
all specimens, to follow later. BIN = Barcode Index Number; an automatically assigned identifier for genetic clusters within BOLD, see RATNASINGHAM
& HEBERT (2013). — * Probably a contamination, the specimen obviously is a shadulla specimen.

Sample ID Process ID GBAC Species/BoLD BIN-Code Deposition SL Sex | Origin

BC SNB 5109 SASNC2645-13 — Sat. (Neoris) shadulla/ AAB4396 CABF 658bp | & Uzbekistan, W. Tian Shan

BC SNB 4945 SASNC2481-13 — Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658bp | & Uzbekistan, Tian Shan, Chimgan
BC SNB 3561 SASNC907-11 — Sat. (Neoris) shadulla/ AAB4396 CSNB 658bp | & Uzbekistan, Cimgan

BC SNB 5107 SASNC2643-13 — Sat. (Neoris) shadulla/ AAB4396 CABF 658bp | & Tajikistan, Dashikul

BC SNB 5108 SASNC2644-13 | — Sat. (Neoris) shadulla/ AAB4396 CABF 658bp | Q Uzbekistan, S. Taschkent
BCSNB5847 | SASNC3478-16 |— Sat. (Neoris) shadulla/AAB4396 | CSNB 617bp | 3 Ezrzgttlzlsﬁ:’éiy;'eorda Prov. Syrdaria-
BC SNB 5391 SASNC3022-14 | — Sat. (Neoris) shadulla/ AAB4396 CSNB 658bp |3 | Kazakhstan, Kzyl-Orda Prov.
B3218-wn-F10 SAWNAO068-09 GU703525 | Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658bp |3 | Tajikistan, Babatag

BC SNB 4887 SASNC2423-12 - Sat. (Neoris) shadulla/AAB4396 CSNB 658bp | Q Uzbekistan (near Afghanistan borderline)
BC SNB 4888 SASNC2424-12 - Sat. (Neoris) shadulla/AAB4396 CSNB 658bp | & Uzbekistan (near Afghanistan borderline)
B3218-wn-F09 SAWNAO067-09 GU703524 | Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658bp |3 | Tajikistan, Babatag

BC SNB 5251 SASNC2787-13 | — Sat. (Neoris) shadulla/AAB4396 CSNB 658bp |3 | China, Xinjiang

BC SNB 5252 SASNC2788-13 | — Sat. (Neoris) shadulla/AAB4396 CSNB 658bp |3 | China, Xinjiang

BC SNB 5113 SASNC2649-13 | — Sat. (Neoris) shadulla/AAB4396 CABF 658bp | Q Tajikistan, W. Pamir

BC SNB 5111 SASNC2647-13 | — Sat. (Neoris) shadulla/AAB4396 CABF 658bp |3 | Tajikistan, W. Pamir
B3218-wn-F07 SAWNA065-09 GU703495 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658bp | Q Tajikistan, W. Pamir, Rushan ridge
B3218-wn-F06 SAWNA064-09 GU703494 Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658bp | & Tajikistan, W. Pamir, Rushan ridge
BC SNB 5846 SASNC3477-16 | — Sat. (Neoris) shadulla/ AAB4396 CSNB 599bp | 8 | Tajikistan, E. Pamir

BC SNB 5845 SASNC3476-16 — Sat. (Neoris) shadulla/ AAB4396 CSNB 599bp | & Tajikistan, E. Pamir

BC SNB 5104 SASNC2640-13 — Sat. (Neoris) shadulla/ AAB4396 CABF 658bp | & Uzbekistan, Zeravshan Mts.
B3218-wn-E01 SAWNA047-09 GU703480 | Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658bp | & Turkmenistan, Kugitang
B3218-wn-D12 SAWNA046-09 GU703479 Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658bp | & Turkmenistan, Kugitang
B3218-wn-E02 SAWNA048-09 GU703481 Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658 bp | @ Turkmenistan, Kugitang
B3218-wn-E05 SAWNAO051-09 GU703484 Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658 bp | @ Uzbekistan, Aman-Kutan
B3218-wn-E04 SAWNAO050-09 GU703483 Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658 bp | @ Uzbekistan, Aman-Kutan
B3218-wn-E03 SAWNA049-09 GU703482 Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658bp | & Uzbekistan, Aman-Kutan

BC SNB 5105 SASNC2641-13 — Sat. (Neoris) shadulla/ AAB4396 CABF 658bp | 3 Uzbekistan, Zeravshan Mts.

BC SNB 3562 SASNC908-11 — Sat. (Neoris) shadulla/ AAB4396 CSNB 658bp | Q Uzbekistan, Aman-Kutan

BC SNB 3566 SASNC912-11 - Sat. (Neoris) shadulla/AAB4396 CSNB 658 bp | 3 Kazakhstan, Almaty Prov., Issykkul (lake)
B3218-wn-F02 SAWNA060-09 GU703491 | Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658bp | 3 | Kazakhstan, Almaty
B3218-wn-E12 SAWNAO058-09 GU703489 | Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658bp | 3 | Kazakhstan, Almaty
B3218-wn-E08 SAWNA054-09 GU703486 | Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658 bp | @ Kyrgyzstan, Bischkek
B3218-wn-E07 SAWNAO053-09 GU703527 | Sat. (Neoris) shadulla/ AAB4396 SMFL (CWAN) 658bp | 3 Kyrgyzstan, Bischkek
B3218-wn-E06 SAWNA052-09 GU703485 | Sat. (Neoris) shadulla/AAB4396 SMFL (CWAN) 658bp | 3 Kyrgyzstan, Bischkek

BC SNB 5112 SASNC2648-13 | — Sat. (Neoris) shadulla/ AAB4396 CABF 658bp | 8 | Kyrgyzstan, Kungay Mts.

BC SNB 3571 SASNC917-11 - Sat. (Neoris) galeropa/ABX5743 CSNB 658bp | & Iran, Golestan Forest

BC SNB 1493 SASNB493-09 GU702824 | Sat. (Neoris) galeropa/ ABX5743 CSNB 658bp | & Iran, Golestan Forest

BC SNB 1490 SASNB490-09 GU702826 | Sat. (Neoris) galeropa/ ABX5743 CSNB 658Dbp | 8 | Turkmenistan, Kopetdag, Garrygala
B3218-wn-D09 SAWNA043-09 GU703477 | Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658bp | & Iran, Golestan

B3218-wn-D08 SAWNA042-09 GU703476 Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658bp |3 Iran, Golestan

B3218-wn-D11 SAWNA045-09 GU703478 | Sat. (Neoris) galeropa/ ABX5743 SMFL (CWAN) 658bp |3 | Turkmenistan, Kopetdag
B3218-wn-D10 SAWNA044-09 GU703530 | Sat. (Neoris) galeropa/ ABX5743 SMFL (CWAN) 658bp | & Turkmenistan, Kopetdag

BC SNB 3559 SASNC905-11 - Sat. (Neoris) galeropa/ABX5743 CSNB 658bp |3 Iran, Gilan

BC SNB 1489 SASNB489-09 GU702819 Sat. (Neoris) galeropa/ABX5743 CSNB 658bp | & Iran, Gilan

B3218-wn-D07 SAWNAO041-09 GU703475 Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658bp | & Azerbaijan

B3218-wn-D06 SAWNAO040-09 | GU703474 | Sat. (Neoris) galeropa/ABX5743 SMFL (CWAN) 658Dbp |3 | Azerbaijan

BC SNB 1492 SASNB492-09 GU702825 | Sat. (Neoris) schencki*/AAB4397 CSNB 658bp | & Kazakhstan, Almaty Prov., 30 km SE Almaty
BC SNB 3565 SASNCI11-11 — Sat. (Neoris) schencki/ AAB4397 CSNB 627bp | & Kazakhstan, Saur Range
B3218-wn-E11 SAWNAO057-09 GU703528 Sat. (Neoris) schencki/ AAB4397 SMFL (CWAN) 658bp | & Kazakhstan, Zajsan

B3218-wn-E10 SAWNA056-09 GU703488 Sat. (Neoris) schencki/ AAB4397 SMFL (CWAN) 658bp | & Kazakhstan, Saur Range, Zajsan
B3218-wn-E09 SAWNAO055-09 GU703487 | Sat. (Neoris) schencki/ AAB4397 SMFL (CWAN) 658bp | & Kazakhstan, Zajsan

BC-SK0177 SASKA177-07 — Sat. (Neoris) naessigi/ AAE0432 CSKL 637bp | & Turkey

B3218-wn-D03 SAWNAO037-09 GU703471 Sat. (Neoris) naessigi/ AAE0432 SMFL (CWAN) 658 bp | Q Turkey

B3218-wn-D04 SAWNAO038-09 GU703472 | Sat. (Neoris) naessigi/ AAE0432 SMFL (CWAN) 658bp |3 | Turkey

B3218-wn-D05 SAWNAO039-09 GU703473 | Sat. (Neoris) naessigi/ AAE0432 SMFL (CWAN) 658bp |3 | Turkey

BC-SK0178 SASKA178-07 - Sat. (Neoris) naessigi/ AAE0432 CSKL 658bp |3 | Turkey

BC SNB 1488 SASNB488-09 GU702820 | Sat. (Neoris) naessigi/ AAE0432 CSNB 658bp |3 | Armenia, Jeriwan vic.

BC SNB 1948 SASNB853-10 HQ579871 | Sat. (Neoris) naessigi/ AAE0432 CSNB 658bp |3 | Turkey, Tunceli

BCSK0176 SASKA176-07 - Sat. (Neoris) naessigi/ AAE0432 CSKL 658bp | 3 | Turkey

BC SNB 3499 SASNC1510-12 — Sat. (Neoris) naessigi/ AAE0432 CSLL 658bp | 3 | Iran, Buyer Ahmad, Zagros Mts.
BC-Roug0984 SATWB017-07 — Sat. (Neoris) naessigi/ AAE0432 CRRP 625bp | Q Turkey, Tunceli

BC SNB 3498 SASNC1509-12 - Sat. (Neoris) codyi/AAD6590 [sic] CSLL 658bp |3 Pakistan, Azad Kashmir
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Sample ID Process ID GBAC Species/BoLD BIN-Code Deposition SL Sex | Origin
BC SNB 3497 SASNC1508-12 | — Sat. (Neoris) codyi/ AAD6590 [sic] CSLL 658bp |3 | Pakistan, Karakorum, Naltar valley
BCSNB5536 | SASNC3167-15 | — Sat. (Neoris) codyi/ AAD6590 [sic] | CSLL 658bp |3 | Pakistan, Azad Kashmir
BC SNB 5538 SASNC3169-15 — Sat. (Neoris) codyi/ AAD6590 [sic] CSLL 658bp | Q Pakistan, Khyber Pakhtunkhwa, NW Frontier
B3218-wn-F11 | SAWNA0G9-09 | HM432593 | Sat. (Neoris) huttoni/AAD6590 [sic] | SMFL (CWAN) | 658bp |8 | India, Himachal Pradesh, Thaog
B3218-wn-F12 | SAWNA070-09 | HM432594 i‘KB%‘;"; is) eckwedleri sp. n. (HT)/ | g\ ey (cwaN) | 658 bp |8 | Pakistan, Beluchistan, Urak

Sat. (Neoris) bergmanni sp. n. U
BCSNB5042  |SASNC2578-13 | — (HT)/ AAB4398 CSNB 658bp |3 | Tajikistan, Darvaz Mts.
B3218-wn-F03 | SAWNAO61-09 | GU703526 i‘KBﬁg‘;ogls) bergmanni sp-n. (PT)/| oypr (cwaN) | 658Dbp | @ | Kyrgyzstan, Kungay Alatau
BC SNB 5043 SASNC2579-13 | — Sat. (Neoris) bergmanni sp. n. (PT)/ | ogp 658bp |Q | Tajikistan, Darvaz Mts.

AAB4398
B3218-wn-FO5 | SAWNA063-09 | GU703493 i‘j:ng‘g is) bergmanni sp. 0. (PT)/'| svipp (CWAN) | 658bp | @ | Kyrgyzstan, Kungay Alatau
B3218-wn-F04 | SAWNA062-09 | GU703492 i‘Xng"g is) bergmanni sp.n. (PT)/| svipp (CWAN) | 658bp | @ | Kyrgyzstan, Cholpon Ata

Distribution of Saturnia (Neoris) in Asia

¥ Type locality O, Other localities /. Somewhat dubious localities
E some localities of larval photographs without barcoded specimens (numbers see in legend)
© 5. (N.) naessigi @ 5. (N.) galeropa K S. (N.) eckweileri 4 S. (N.) naumanni

S, (N.) stoliczkana @ S. (N.) shadulla

. (N.) shadulla
(type locality alatauica)

shadulla localities without
barcode proof

@ 5. (N.) codyi . (N.) huttoni
e 5. (N.) oliva
(type locality haraldi)
misidentified/mis-

@
® 5. (N.) bergmanni K S. (N.) oliva
&) A labelled specimens

© s. (N.) schencki S. (N.) svenihedini

s,

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 specimens: 1 = locality of HAAs (2016), “Nuratau foothills ...”. 2 = Karatau, NW Tian Shan. 3 = Rushan Range, Pamir. 4 = locality of Kors (2016),
Altyn-Emel Nature Reserve. — Map created with Map Creator 2.0 Personal Edition, © 2003—2007 primap software, modified and localities added.

shape, which we interprete as an anchorage for the mus-
cles to move the phallus; this structure is connected
(usually sclerotised) with the phallus (GP-Fig. E, separate
juxta with still connected phallus). Form and length of
that structure are also diagnostic: e.g., in S. (N.) schencki
and S. (N.) bergmanni it is widened and ends in a spoon-
like form, whereas 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
Saturnia, nor was it mentioned or figured in some major

works on Lepidoptera anatomy and systematics such as
MicHENER (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 so-called juxta is not entirely clear throughout the
Lepidoptera system, and that the ventral sclerotization
acts as a support for the phallus. Anyway, a somewhat
similar (but not necessarily of identical origin) struc-
ture exists, for example, in some species of the Satur-
niidae genus Lemaireia NAssic & HoLLoway, 1988 (see,
e.g., NAssiG & LamPe 1989: 244, or Nissic & WanG 2006:
24), or in some genera of Mimallonidae, where phallus
and juxta are partly connected with each other (e.g., ST.
LAUreNT & DomBroskie 2015: 59).
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Based on the drawings of the genitalia (and in compa-

rison to his text and photos of imagines) of DE FREINA

(1992), we interprete his illustrations of the right valves

in his fig. 3 as follows:

De Freva (1992: fig. 3):

3a:  huttoni (Punjab) = huttoni.

3b:  shadulla (Tajikistan) = shadulla.

3c:  shadulla (Tajikistan) = bergmanni.

3d:  shadulla (river Ili-area) = shadulla (surely not schencki, as
supposed by DE FrRemNa 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”?) = ??? (pE FrREINA 1992: 239
supposed this to be schencki; likely a mislabelled specimen?).

3j:  naessigi (East Turkey) = naessigi.

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

General notes on preimaginal morphology

In Part A (NAssic et al. 2016: 62) we did not describe the
preimaginal instars of Saturnia (Perisomena) caecigena,
which is now done here (see Figs. 93-100) in direct com-
parison 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 sometimes (espe-
cially when the food quality during a rearing is poor?)
there may be b instars.

L, caterpillars (Fig. 94) are black with reddish-orange for
the scoli and the subspiracular bulge. They remind the
observer a little of L, larvae of Saturnia (Saturnia) pyri
(IDENTS & SCHIFFERMULLER], 1775). They are not very hai-
ry, and the short hairs are nearly confined to the typical
saturniine scoli.

L, (Fig. 95) larvae are nearly entirely black (sometimes
with light greyish speckles), with short black bristles on
the scoli and longer white hairs on the scoli and also a
few secondary hairs in between.

L, (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 between.

Last instar (usually L,, Figs. 98-99) larvae are entirely
bright green (including head), with all scoli yellow with-

out any stiff bristles, only (usually just one or a very few)
longer soft white hairs on each scolus and shorter secon-
dary hairs on the body. Spiracles light beige, with a dar-
ker brown framing. The subspiracular scoli are embed-
ded into a white or bright yellowish, slightly bulgy lateral
line from A1 to A8, which is interrupted at the segment
borders. There are yellowish “socks” on the abdominal
prolegs, also on the anal legs (there is no prominently
coloured lateral sclerotised plate on the anal legs), the
clinging apparatus of all legs (and also the arthropod legs
of the thorax) in reddish brown tones.

Cocoon (Fig. 100): Elongate ovoid, with a valve-like exit
on one tip; ground colour dark reddish or greyish brown
(whitish only when there was not sufficient water to soak
the silk matrix with the usual secretion). The cocoon is
rather thin, usually only 1-2 layers of net-like woven silk.

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

Species of Saturnia (Neoris)

Neoris preimaginals differ from those of Perisomena
mainly 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
many other Saturnia ova, especially of the subgenus S.
(Rinaca), but also elsewhere.

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

L, 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, prominent dorsal scoli on T2+3.

L, 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 enlarged.

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

L,: This instar is more variable, the ground colour may
be dominantly greenish or reddish-dark or of any inter-
mediate form.

L.: The mature larva of some species appears to be always
green; in other species there is obviously a polymorphism,
with bright green and dark (blackish, sometimes blackish
and reddish) larvae, sometimes also with intermediate
forms of these extremes. Whether this is a genetical or a
modificatory (induced by temperature, humidity or other
parameters) polymorphism is not yet known. The scoli of
green larvae are all green, i.e. in the colour of the body,
except for the subspiracular scoli which are more or less
yellow, i.e. in the colour of the lateral stripe in which they
are embedded. Generally the scoli of mature larvae of S.
(Neoris) are in size and structure even less conspicuously
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developed than the (already reduced, in comparison to
many other Saturnia larvae) scoli of S. (Perisomena). In
green larvae, the dorsal scoli on T2+3 usually are also
green (in intermediate or darker morphs they tend to be
partially or entirely black), and obviously there still are
(in contrast to mature larvae of Perisomena) some short
stinging bristles on these. Except for these dorsal scoli of
T2+3, there do not appear to be stinging bristles on other
scoli of mature larvae; the hairs are long, soft and white
on the scoli (usually more than a single white hair) and
short white secondary hairs on the body. Even the green
morphs are in general more colourful than the last instars
of Perisomena; the spiracles are rather conspicuously
reddish or orange in the centre with a whitish or yellowish
outer ring, sometimes even with an additional external
blackish shadow; the lateral longitudinal line through the
subspiracular scoli is often slightly more bulgy, broader,
usually with a black shadow above the stripe towards the
spiracle, often also black below the stripe. The colour of
the stripe may be white to yellow, in some of the species
and in the dark morphs usually in a deeper yellow to
orange to even red. The lateral line may in some larvae
(in some species?) be nearly uninterrupted from Al to
A8, often then also encircling the dorsal anal plate (which
then usually also is in the colour of the stripe) and in that
case running nearly uninterrupted from one side of Al
along the entire abdomen to the anal plate and back to
the other side of Al; or the line may be interrupted at
every intersegmental border and does not or only weakly
encircle the anal plate. The lateral side of the anal prolegs
is sclerotised and prominently coloured (usually a tri-
angular patch in yellowish tones) and reminds of similar
colourful patches laterally on the anal prolegs found in
several members of the subgenus Saturnia (Rinaca) (e.g.
in S. (Rinaca) zuleika Hopg, 1843, see NAUMANN & NASSIG
2010b: 137, figs. 27-30, but also in other species).

Cocoon (Figs. 109, 113, 126): Similar in shape to Periso-
mena, with the typical “Saturnia valve” for hatching of the
imago, often less reddish brown, but brighter; however,
the silk is woven usually much denser (meshes smaller,
in the innermost 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 species.

Pupa (Figs. 110): Similar to Perisomena, reddish brown,
with the wusual whitish, semitransparent “window”
between and posterior of the eyes (in fact, this character
can be found in many genera of Saturniini and also in a
few other groups of Saturniidae). Larger than Perisomena
and also with larger antennal sheaths.

For additional comparison of the preimaginals of Periso-
mena and Neoris (species naessigi and shadulla) also see
the excellent colour plates 318-322 of Lampe (2010).

These obvious similarities between larvae of Perisomena
and Neoris caused the synonymisation of these two sub-
genera by earlier authors (see discussion in NAssiG et al.
2016). However, when looking into other subgenera of
Saturnia, there are, of course, also some similar traits
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to be found in some species of Saturnia (Rinaca) (com-
pare illustrations in Lampe 2010), which may indicate a
plesiomorphic character. Nevertheless, in our opinion
there still is a big amount of similarity in caterpillars
of Perisomena and Neoris which not necessarily can be
explained in terms of plesiomorphies alone.

As usual for larvae of Saturnia caterpillars (all subgenera,
by far most species), the larvae are polyphagous and feed
on a wide variety of deciduous or evergreen woody dicot
foodplants (usually small trees, bushes or dwarf shrubs;
only rarely in the herbal layer or in tree tops of large
trees), always depending on the biotope in which they
live and locally sometimes oligo- or even monophageous.
This polyphagy comprises an enormous number of plant
families and genera, mostly from the plant orders Rosales
(e.g., Rosaceae), Fagales (e.g., Fagaceae, Betulaceae),
Sapindales (e.g., Anacardiaceae), Lamiales (e.g., Oleaceae)
and Malpighiales (e.g., Salicaceae), and surely more.

Additional information and illustrations on preimaginal
instars of Neoris can here be found under the species S.
(N.) naessigi, galeropa, in the shadulla-complex and also
in the chapter “Further published records of doubtful
validity or photos of unidentified preimaginals”.

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

Taxon on genus level

Genus Saturnia, subgenus Neoris MooRrg, 1862

Neoris: Moore (1862: 321). — Type species by monotypy:

Neoris huttoni Moorg, 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 Westwoob, 1850 (Genera of diurnal
Lepidoptera (1): 369, pl. 65, fig. 2; Nymphalidae).

Present status: Separate subgenus of Saturnia von Paura

ScHRANK, 1802 (in contrast to the opinion of NAssic 1994),

following Nissic et al. (2016). See discussion in NAssiG et al.

(2016).

Etymology: Unexplained by Moore and unknown to us.

Note on genus/subgenus level: After Nissic (1994), who united
Perisomena and Neoris in one subgenus Saturnia (Perisomena),
several authors followed this concept, except, for example, REGIER
et al. (2002), Prrraway (2016) or MiraNDA & PEiGLER (2007), who
went on using Neoris on genus level, or BEEKE & Paukstapt (2011),
who used a separate subgenus Saturnia (Neoris), but in all of these
cases without an explicit formal status change in accordance with
the Code (ICZN 1999).

Notes on species names level within Neoris: In the late 19 cen-
tury, when there was not yet a defined Code of Zoological Nomen-
clature, there was a lot of nomenclatural work published which
is plainly incorrect under the ruling of today’s ICZN (1999). For
example, there have been erroneous type designations and invalid
synonymisations (e.g., older taxa becoming “synonyms” of youn-
ger taxa). Examples for Neoris are:

KirBy (1892: 761) placed huttoni and shadulla (and, unexplained,
as a third species BUTLER’s jonasi, largely unrelated and now a
member of the subgenus S. (Rinaca)!) in Neoris, but on pp. 772-
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773, again without any explanation, schenkii [sic] and stoliczkana
in Saturnia. RotascHILD (1895: 44, 49) produced a similar arran-
gement, only with a few differing synonymies and a transfer of
jonasi to Saturnia. In the list between the “genera” Neoris and
Saturnia, we find in both publications a crude and wild mixture
of other genera, today even belonging to different subfamilies of
Saturniidae. Further, RotascHIiLD’s (1895: 44) “type designation”
of shadulla Moogre for Neoris [sic!], a species being not included in
Neoris when the genus was described 10 years before shadulla, and
RoTtHscHILD's synonymisation of the older huttoni with the youn-
ger stoliczkana [sic!] are just as unjustified and unsubstantiated
as the entire placement of Neoris [partim] far off from most of its
closest relatives in Saturnia. As there was not any explanation for
this mess in matters of stating differentiating characters and mor-
phological argumentation, we today cannot really reconstruct the
train of thought which induced this mayhem of KirBy and Rots-
scHILD (and also other contemporary authors).

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).

Ser1z (1928: 516): shadulla as synonym of Neoris huttoni stoliczkana

[sc]).

Annotated catalogue of the existent species-group
taxa of Neoris

The subgenus Saturnia (Neoris) presently comprises 11
valid nominal taxa (infrasubspecific and invalid names
not counted separately), listed here in chronological
order of their publication date with arabic numerals
(without the three new taxa described below in the chap-
ter “Revisional notes and descriptions of new taxa”); sim-
ple misspellings or unjustified emendations (all marked
with #) are combined under the correct main spelling
variant (we have not specifically searched for such mis-
spellings, so there may well be further incorrect spellings
in addition to the ones listed here):

1. huttoni MooRE, 1862

Neoris huttoni: Moore (1862: 321, not illustrated).
Type material: HT 3 (by monotypy, see below under Ety-
mology, citing Moorg’s description of the genus Neoris in
the same publication); deposition not stated by Moore (= in
BMNH, specimen in error labelled as “syntype”, examined,
S.N., see Figs. 23-24). — A second specimen in BMNH, another
Q from the same locality, is also labelled as “syntype” and
comes from the Moork collection. However, this specimen
must have been received by Moore after the description was
published; this Q is in fact no type specimen at all.
Type locality: “Mussooree, N.-W. India, 6500 ft.” [= Masuri,
Garhwal Mts., vicinity of Dehradun, Uttarakhand, India, ca.
2160 m]. — Orange asterisk with thin black frame in Map.
Etymology: See the description of the genus in the same
publication: Named after Captain Hurton, who discovered
the species and sent “an imperfect specimen” (i.e., a single-
ton; therefore holotype by monotypy) to F. MOORE.
Note: DE FremNa (1992: 238) describes the type locality as “Pro-
vince Garhwal, vicinity of Dehradun, Mussorie, N-India, ca.
1500 m”. This elevation is not corresponding with Moore’s (1862)
description, but the circumscribed area of origin should be correct.
Selected literature:

Neoris huttoni: Moore (1862: 321). Cotes & SwinHOE (1887: 226).
RotascHILD (1895: 44 [in synonymy of Saturnia stoliczkana, sic]).

Packarp (1914: 171). Serrz (1928: 516). Borrow (1932: 131). Aue
(1933: 132). CuaNDER (1977: 552). D’ABRERA (1998: 44, 45 figs. &, Q).
Neoris Huttoni: Kirey (1892: 761, 935).

Neoris huttoni huttoni: Jorpan (1911: 219, fig. 31d Q). Bouvier
(1936: 224, pl. VIII, fig. 3 &). DE FreNA (1992: 233 fFf., 249). Gor-
BUNOV & KisHIDA (1995: 4).

Saturnia huttoni: Hampson (1893: 24). PricrLEr (1996: 11 ff., figs.
5,63).

Saturnia Huttoni: SONTHONNAX (1904: 31, pl. XI, fig. 5 @, fig. 6 &
[plate legend with wrong gender]).

Saturnia (Neoris) huttoni: BEEKE & PAukstapT (2011: 319).

Saturnia Stoliczkana var. Huttoni [sIc]: STAUDINGER & REBEL (1901:
126).

2. shadulla MooRrg, 1872

Neoris shadulla: Moore (1872: 577, not illustrated).

= #shahidula: Moore (1879: 8); unjustified emendation.
Misspelling not cited too often in literature (e.g. by Jor-
DAN 1911: 219, Serrz 1928: 516, pE FREINA 1992: 249).

= $Neorina [sic| ¥Shadula [sic|: BaTEs (in HENDERsSON & HUME
1873: 306). Misspelling of both genus and species name, a
combination evidently not used elsewhere.

Type material: number of STs not explicitly stated by

Moogrk (“3 and Q”); “in coll. F. Moore” (we found 2 3&,1Q

in BMNH, examined, S.N., see Figs. 26-27). — To avoid any

potential identification problems, we herewith designate

the male in BMNH illustrated here in Fig. 26 as lectotype

of S. (N.) shadulla.

Type locality: [PR China, Xizang Autonomous Prov.], or

older [SW Tibet, Karakorum], “Shadulla, near Yarkund

[river], Eastern Turkestan”. — Dark blue asterisk in Map.

Etymology: Evidently named after the type locality.

Notes: According to D FReINA (1992: 238 [translated]) this locality
corresponds to “Shahidulla (= Schahdulla, = Shakhidulla, Chinese:
Xaidulla) above the Yarkand River within the northern slopes of
the Karakorum range, ca. 100 km NE K2 (= Mt. Goodwin Austen)
on at least 3000 m elevation”.

This information is also contained in the books by HENDERsON
& Hume (1873) and Forsyra (1875), which in very much detail
describe two British expeditions (of 1870 and 1873) from India to
the city of Yarkund in the Takla Makan desert. On the map in Hen-
DERSON & HuME (1873) the place is named “Shahidulla“.

Originally we had expected that Moorke (1872) meant the city of
Yarkund (= Yarkand, = Jarkand) situated at the western edge of the
Takla Makan Desert at about 1300 m elevation in the Yarkund (=
Yarkand etc.) river valley. 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 natural size (scales in photos, 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 3 by monotypy; 24: @, no type; BMNH. —
Fig. 25: Saturnia stoliczkana, reproduced from the printed plate in “Reise
der Novara”. — Figs. 26—27: Neoris shadulla, part of the ST series; 26: LT
J, designated here; 27: PLT Q; BMNH. — Fig. 28: Saturnia stoliczkana, LT
Q, designated here (no HT as indicated); BMNH. — Figs. 29-30: Saturnia
schencki, part of the ST series; 29a, b: LT &, designated here; 30a, b: PLT
Q; ZMHU. — Figs. 31-34: Saturnia galeropa. Figs. 31-32: part of the ST
series; 31a, b: LT &, designated here; 32a, b: PLT §; ZMHU; Figs. 33-34:
3, @ no types, “Persia sept., Kuldran, im Gebirge, 10. 03”; ZMHU. —
Fig. 35a, b: Saturnia oliva, HT & by monotypy, ZMHU. — Fig. 36: Neoris
haraldi, HT 3 by monotypy, NHMW.— BMNH photos © Trustees of the
Natural History Museum by kind permission (taken by V. ZOLOTUHIN);
Fig. 25: W. A. NAssIG; Fig. 36: U. BROSCH & S. NAUMANN [NHMW]; other
museum photos by S. NAUMANN [ZMHU].
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permanently, in arid times only temporarily containing water, gave
rise to a river plain with natural woody vegetation and agriculture
allowed by the presence of water and still today shows the exis-
tence of a population of S. (Neoris) shadulla (see recent specimen
in material list of the species).

Selected literature:

Neoris shadulla: Moore (1872: 577). CoTes & SwINHOE (1887: 226).
RotuscHILD (1895: 44). Packarp (1914: 171). Serrz (1928: 516; in
synonymy of S. (N.) stoliczkana [sic]). D’ABRERA (1998: 44, 45 fig.
3 LT, Q PLT).

Neoris Shadulla: Kirey (1892: 761).

Neoris huttoni shadulla: DE FReINA (1992: 249, figs. 11-14 38, %
with synonyms S. (N.) stoliczkana, S. (N.) schencki, S. (N.) oliva, &
S. (N.) haraldyi).

Neoris #Shadullee [sic]: SonTHONNAX (1904: 30; in synonymy of S.
stoliczkana [sic]).

Neoris huttoni #shahdulla [sic]: JorpaN (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 alatauical).
Saturnia (Neoris) shadulla: BEEKE & Paukstapt (2011: 318 ff., figs.
1-4 33. The idea of BEEKE & PaukstapT that the illustrated spe-
cimens might instead belong to schencki cannot be supported;
besides external differences, the cited locality Susamyr Mts. [in
Google Earth: Suusamyr] is over 1000 km from the type locality of
schencki, inmidst the distribution area of shadulla).

Perisomena huttoni shadulla: Lampe (2010: 361, pl. 322).

3. stoliczkana C. & R. FELDER, 1874

Saturnia stoliczkana: C. & R. FELDER (1874: pl. Lxxxv, fig. 3

[Q]; legend of plate) (reproduction of the colour illustration

see here in Fig. 25). — Supplemented by C. & R. FELDER (1875:

Erkldrungen der Tafeln LXXV bis CVII [= tabulated exten-

ded explanations of plates], p. 8).

= #stoliczkai: Moore (1879: 8); probably an [unjustified!]
emendation of stoliczkana. 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 preserved as the “correct original spelling” accor-
ding to the Code (ICZN 1999: Art. 32.2.). This spelling
Fstoliczkai is listed as misspelling variant only by a few
authors, e.g. by Jorpan (1911: 219), Serrz (1928: 516), pE
FreINa (1992: 249).

Type material: sex and number of specimens and deposi-
tion of ST[s] not stated by C. & R. FELDER. There is one Q
in BMNH, without published justification labelled as “holo-
type” (examined, S.N.; see Fig. 28) which erronously was also
figured as “holotype” of S. stoliczkana by D’ABRERA (1998:
45). It bears the following labels: “Saturnia stoliczkana nob.
in cat.” [red letters, handwritten]; “Lossar, 13.500 [ft.]; Sto-
LICZKA; type of stoliczkana; RoTascHILD Bequest B.M. 1939-1;
Holotype [red, round]; photographed by B. D’ABRERA '96”. —
To avoid any potential identification problems, we herewith
designate this female in BMNH as lectotype of S. (N.) sto-
liczkana. This Q fits quite well with the figure in the original
colour drawing (see Fig. 25 for a reprint of that figure, 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: “Ladak (Sto-
LiczkA)”. Formally this should today be somewhere in the
huge area of India: Jammu & Kashmir, Ladakh, at higher ele-
vations, and was also interpreted this way by DE FReNa (1992:
238); he located this place then only about 200 km S of the
type locality of Neoris shadulla. StoLiczxa (in Forsytn 1875:
460) himself writes of “Leh (or Ladak)” and “the Indus valley

in Ladak”, respectively, as the starting point of his travel to
“Shahidula on the frontier of Yarkand territory, but does not
provide helpful notes about details of the route of travel. —
However, on the label of the LT specimen we find an additio-
nal information: “Lossar”. We located a village with this name
Lossar (spelling on the label; different spelling in Google
Earth: Losar) in TraveL.IND1A.com (2016) as a locality in the
Spiti valley, “first village from Kunzum Pass”, at ca. 4000 m
elevation, which is, according to Google Earth, at 32°26’ N,
77°45" E, and is shown accordingly as type locality on our
Map, bright grey asterisk with broad orange frame.

The collector Ferdinand Storiczxa (*7. vi. 1838, 114. vi
1874, see WikipEDIA.DE 2016) worked for the “British Geo-
logical Survey of India” (his function in the early 1870s is
defined as “Naturalist attached to the Yarkand Embassy” by
ForsyrH 1875) and visited many places also in the Himalaya,
while the Spiti valley was not explicitly noted anywhere. The
term “Losar” usually describes Tibetian Buddhists’ New Year
festivals, which are held at many places in the Indian Hima-
laya where Tibetians live in exile; the only village with a
name “Lossar” (or “Losar”) which we could find is the one in
the Spiti valley. As the Spiti valley (today part of the Indian
state Himachal Pradesh) once (including in the 19% century)
was a part of Ladakh, this also fits well with the short locality
“Ladakh” in the legend of the FELDERS’ plate. — Summarised:
If, first, the label “Lossar” is correctly attributed to the LT of
S. stoliczkana and if, second, there is no further village with
this name in the former Ladakh area which we did not find,
we think that we have pinned down the type locality now
better than before, where only “Ladakh” was provided. As
a result, the type locality of S. (N.) stoliczkana is now pretty
close to the distribution area of S. (N.) huttoni, see in Map.
This locality in the Spiti valley is part of the Himalaya just
behind the first mountain chains and on the dry side out of
reach of the regular monsoon rains. See the description by V.
WEeisz (1996 [unpubl.]). She and P. Kaurr regrettably did not
find any Neoris there, because they were using light traps
only during the time span June to August.

Etymology: Obviosly named after the collector.

Note: See NAssiG & SPEDEL (2007: 70) for the correct authorships
of especially “Heft 4” of the “Reise der Novara”. Plate LXXXVII
was, according to the notes on the plate, drawn (“del.”) in vir. 1867
by C. GeYEr and “ed.” = “edited” (i.e., finally prepared for print or
perhaps even printed, but not officially distributed) in 1868; the
real publication date for this plate is, however, 1874, compare NAs-
SIG & SPEIDEL (2007: 65).

Selected literature:

Saturnia stoliczkana: C. & R. FELDER (1874: pl. Lxxxv1, fig. 3 Q).
Hawmpson (1893: 24). RotuscHILD (1895: 44). PEiGLER (1996: 11, 14
[in synonymy of S. (N.) shadulla]).

Saturnia Stoliczkana: Kiry (1892: 773, 935). STAUDINGER & REBEL
(1901: 126). SontHONNAX (1904: 30, pl. XI, fig. 3 g, fig. 4 Q).
Neoris stoliczkana: CoTes & SWINHOE (1887: 227). Serrz (1928: 516).
Borrow (1932: 131). D’ABRERA (1998: 44, 45 figs. Q LT, Q).

Neoris huttoni stoliczkana: Jorpan (1911: 219, fig. 31c Q). Bouvier
(1936: 224). DE FremNa (1992: 249; in synonymy of S. (N.) sha-
dulla). GorBUNOV & KisHIDA (1995: 4).

Neoris huttoni stolizkana: PackarDp (1914: 171; synonym of N. hut-
toni shadulla).

4. schencki STAUDINGER, 1881

Saturnia schencki n. sp.: STAUDINGER (1881: 406[-409], not
illustrated).

= Fschenki: JorpaN (1911: 219); Packarp (1914: 156).

= Fschenkii, ¥schenckii: van BEMMELEN (1919: 1374, 1375).

= Fschenkii: Kirpy (1892: 772); D’ABRERA (1998: 44).
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Type material: Number of STs of both sexes not stated by
StaupINGER (“eine grofere Anzahl gezogener Stiicke” = “a
larger series of reared specimens”). — O. BaNg-Haas (1936:
109), who received much of the STAUDINGER collection, wrote
about this taxon: “Saisan (foothills of the Altai Mts.), col-
lected by HABERHAUER; original specimens 6 3& & 6 QQ in
coll. StauDINGER”. Those 12 specimens are still entirely pre-
served in the STAUDINGER collection in ZMHU, Berlin (exa-
mined, S.N.). In typical STAUDINGER style the determination
label reading “Schencki Stcr.” is fixed in the box, the first 3
specimen below this label has the following labels: “Origin”
[violet]; “Saisan, HBHR.” [= HABERHAUER]; the rest of the type
series bears only a small round violet paper label without
any letters. To avoiod any potential problems of the identity,
we herewith designate the & with the locality label as lec-
totype of Saturnia schencki (Fig. 29); thereby the rest of the
series become paralectotypes (a @ PLT see in Fig. 30). To
all those specimens type and determination labels will be
added accordingly.
In the PUNGELER collection kept separately in ZMHU we
found one Q labelled as “Cotype schenki StGr. Q" [pink,
handwritten, PUNGELER] and “Sibiria” [sic]. This specimen
clearly is no true ST of S. schenki as the labelling does not
correspond to that of the series from the type locality which
is still stored in the Bang-Haas collection in ZMHU. At that
time, insect traders (like StauDpINGER!) were used to label
specimens received later (which they believed to belong to
a new species, even if not necessarily from the same collec-
ting locality as the “real” types) as “Cotypes” 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 aforementio-
ned 12 ST specimens, there are 1 3 and 3 QQ of only faintly
similar specimens, of which two bear a label “Margelan,
[18]87, HBHR.”; 2 Q@R again have only a violet label without
letters; however, due to the different locality and year of
collection they clearly are no further STs of schencki. This
locality Margelan (nowadays Marg’ilon: MarG'iLoN 2016) is
in Uzbekistan, not far from Ferghana (now Farg’ona: Far-
G’oNa 2016), about 1300 km SW of E Kazakhstan, Saissan.
These specimens most likely belong to S. (N.) shadulla.
Type locality: “Saisan” [= E Kazakhstan, Saissan = Zajsan].
— See the data provided by O. Banc-Haas (1936: 109) about
the locality (above). According to pE FReINA (1992: 238) this
locality is in the NE extensions of the Tarbagatai Mts. at
ca. 2300 m elevation. 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 today. — Dark
grey asterisk with black frame in Map.
Etymology: Explicitely dedicated to FREITHERR VON SCHENCK,
formerly member of the government (minister of finance) of
the Grand-Duchy of Hesse [GroBherzogtum Hessen-Darm-
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|: Kirpy (1892: 772).

Saturnia Schenkii [sic]: SONTHONNAX (1904: 30; in synonymy of S.
stoliczkana).

Neoris huttoni schencki: JorpaN (1911: 219, fig. 32 a &, Q). PackarD
(1914: 171; pl. CII, fig. f with misspelling schenki); Bouvier (1936:
224). Rougeor (1969: 163). DE FreiNa (1992: 249; cited in syn-
onymy of S. (N.) shadulla).

Neoris stoliczkana schencki: Serrz (1928: 516).
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Neoris schencki: BoLLow (1932: 131).

Neoris huttoni schenki [sic]: GorBUNOV & KisHIDA (1995: 4, pl. 2 33,
QQ [these authors show on their map a conglomerate of differ-
ent species such as S. (N.) naessigi, S. (N.) galeropa and S. (N.)
shadulla as distributional area for S. (N.) schencki, therefore their
determination 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]: “TaxonoMy BrRowser” of Borp (2016 [2. x1.]).

5. galeropa PUNGELER, 1900

Saturnia schencki StGRr. var. nov. galeropa: PUNGELER (1900:
116, Taf. IV, fig. 1). — Accepted here as a valid and available
name, because described as a geographical “variant” before
1961; according to the regulations of the Cope (ICZN 1999:
Art. 10.2, 45.6.4) the handling of the name therefore should
be on species-group level.
= #galerope: JorDAN ([in SErrz] 1911: 219); misspelling, com-
monly used in later publications (copied from each other
without reference to the original description, obviously
only based on JorpAN’s spelling error in the Skr1z series).
— This error was corrected by hand on the card of the
BMNH card index in the meantime, and consequently the
spelling is also now correct in BeccaLont et al. (2015) and
in Wikispecies (2016). However, in several other species
lists in the web (including the “TaxoNoMy Browser” of
Borp 2016 [2. x1.]) we still find the incorrect spelling
variant.

Type material: 2 33 STs, deposition not indicated. The col-
lection of R. PUNGELER is stored in ZMHU (see Horn et al.
1990: 314), and there both STs are still deposited (exami-
ned, S.N.); to stabilize the identity of the taxon galeropa, we
herewith designate the one & with data as illustrated in Fig.
31 as lectotype of Saturnia schencki galeropa, the second ST
& with data as illustrated in Fig. 32 automatically becomes a
PLT; labels will be added accordingly.
Some further contemporary specimens in coll. PONGELER in
ZMHU obviously belong to S. (N.) galeropa, but are no type
material: There is a Q with data “Persia sept., Kopet-Dagh,
1900; ex coll. PUNGELER”; this is not mentioned in PUNGE-
LER’s description which was published already 15. vii. 1900,
and judging from the normal flight period in autumn it is
clear that this specimen was collected after publication. Two
further specimens (3 and Q from “Persia sept., Kuldran, im
Gebirge, 10. 03” = “N Persia, Kuldran, in the mountains,
x. 1903”, collected 3 years later; Figs. 33-34) look slightly
different; we have not been able to locate this place “Kul-
dran”.
Type locality: “Kopet-Dagh, bei Aschabad” [= Turkmenistan,
Kopet-Dag, near Ashkhabad, close to the present-day border
to Iran]. — Light blue asterisk with black frame in Map.
Etymology: Unknown.

Selected literature:

Neoris huttoni galeropa: JorpaN (1911: fig. 32a 3 sic, the correct

spelling variant in the legend). Bouvier (1936: 224). DE FrENa

(1992: 249, fig. 9 &, fig. 10 Q).

Saturnia galeropa: PEIGLER (1996: 11, 14).

Saturnia (Neoris) galeropa: BEEKE & Paukstapt (2011: 319).

Neoris huttoni ¥galerope [sic]: Jorban ([in Serrz] 1911: 219). Pack-

ARD (1914: 171).

Neoris stoliczkana ¥galerope [sic]: Serrz (1928: 516).

Neoris $galerope [sic]: BoLLow (1932: 131). D’ABrERA (1998: 44).

“TaxoNoMmY BrowsEer” of Borp (2016 [2. x1.]).
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6. oliva A. BanG-Haas, 1910

Saturnia stoliczkana FELD. v. oliva n. var.. A. Banc-Haas
(1910: 31, not illustrated). — Accepted as valid and available
name, because described as a geographical “variant” before
1961; according to the regulations of the Cobe (ICZN 1999:
Art. 10.2, 45.6.4) the handling therefore should be on spe-
cies-group level.

Type material: & HT by monotypy; deposition not indicated
[evidently coll. A. Bang-Haas]. The HT is deposited in the
Bang-Haas collection in ZMHU today (examined, S.N.; Fig.
35) and bears the following labels: “Orig. [pink paper]; Satur-
nia schenki [sic]; v. Oliva A. B.-H. [= A. Banc-Haas]; Chin.
Turkestan, Thianschan mont. or., Juldus Tal, 2500 m, Juli”.
Type locality: In the original description: “aus dem Juldus-
Gebiete” = “from the Juldus area” [of the Tian Shan moun-
tain range, Xinjiang Uygur aut. region, PR China], also accor-
ding to pE FrReINA (1992: 238). The label of the HT reads,
as stated 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 following coordina-
tes: 42°38' N, 84°43" E, at ca. 2500 m, and plotted this on the
map. — Black asterisk with yellow frame in Map.

Etymology: Named for the olive colour of the specimen.

Note: O. Bang-Haas (1936: 109) writes: “Thianshan or., Juldus,
1 & type [i.e., the holotype] in coll. B[anG]-Haas”. — O. BANG-Haas
also states that the wing pattern (antemedian line touching the
inner side of the eyespots [on the hindwings ups.] or not) of the
specimens illustrated in “Serrz 2” [= JorpaN 1911] under the name
schencki “does not correspond to the [syn-]type series of schencki
ex coll. STAUDINGER in coll. BANG-Haas”.

Selected literature:
Saturnia stoliczkana oliva: A. Bang-Haas (1910: 31).

Neoris huttoni oliva: Bouvier (1936: 224, cited in synonymy of S.
(N.) stoliczcana). O. BanG-Haas (1936: 109). DE Frena (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.)
shadullal).

Neoris stoliczkana [partim, for China, Xinjiang]: Zuu & WaNG (1996:
133, fig. 100, pl. VII fig. 8), misidentification, this specimen might
much more likely be S. (N.) schencki or S. (N.) oliva (= haraldi).

7. haraldi SCHAWERDA, 1923

Neoris haraldi species nova: SCHAWERDA (1923: 40, not illus-
trated). — The specimen was then illustrated (without fur-
ther notes) on a colour plate by Scaawerpa (1924: col. pl. fig.
16) in a different journal.

Type material: 3 HT by monotypy; deposition not indicated
[coll. K. Scuawerpa]. The HT is today stored in the
collections of NHMW (examined, S.N.; Fig. 36); it bears the
following labels: “Neoris haraldi Type Scaaw.” [violet paper];
“Asia centr., Thian Schan, Juldus Geb., coll. WAGNER; collec-
tio Dr. SCHAWERDA”.

Type locality: “vom Thian Schan im Juldusgebiete” [Tien
Shan Mts., Xinjiang Uygur aut. region, PR. China] — which
is just approximately the same place as for Saturnia stolicz-
kana oliva A. BanG-Haas (DE FReINA 1992 supports this view:
“same locality as for oliva”). We placed the asterisk on the
Map at 42°55’ N, 84°38'30" E, just to optically differentiate
the oliva and haraldi type localities. — Pinkish asterisk with
yellow frame in Map.

Etymology: Unknown; no dedication in the original descrip-
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 legend in ScHAWERDA (1924:
col. pl. fig. 16, legend p. (164)).

ScuawerDA (1923) also wrote that he originally expected the
specimen to be identical to oliva, but [translated:] “a comparison
with the description indicated that this was not correct” [sic!] —
without providing these alleged differences in any more detail —,
and he then produced a short and rather chaotic description of
his own from his singleton. Evidently he never had seen the oliva
type specimen personally and based his description, following A.
Bancg-Haas’ written description of oliva, just on the difference in
ground colour — which apparently is the result of individual (eco-
logical?) variability.

Selected literature:

Neoris haraldi: ScHAWERDA (1923: 40). ScuawErDA (1924: col. pl.
fig. 16). BoLLow (1932: 131).

Neoris huttoni haraldi: Bouvier (1936: 224). De FremNa (1992: 249;
cited in synonymy of S. (N.) shadulla).

Neoris haraldi: D’ABRERA (1998: 44).

Saturnia haraldi: PeicLER (1996: 11, 14 [cited in synonymy of S.
(N.) shadulla]).

[Neoris haraldi: Zuu & Wanc (1983: 412, pl. 134, fig. 2972; 1993:
278, fig. 16; 1996: 133, fig. 99, pl. VII fig. 7), misidentification, see
below under S. (N.) svenihedini.]

8. svenihedini HERING, 1936

Neoris huttoni sveni-hedini [sic, incorrect original spelling,
corrected according to the ruling of ICZN (1999: Art.
32.5.2.3.) to “svenihedini” in the following] subsp. nov.:
HEeRING (1936 [22. 1.]: 61, not illustrated).
= Fsvenhedini (incorrect emendation): NHRS (2016), BEEkE
& Paukstapt (2011: 317).
Type material: 3 HT (by original designation and obviously
also by monotypy; Figs. 37-39); deposition not indicated
(NHRS, photo examined, no. NHRS-TOBI000001850). —
This specimen is also listed and illustrated (another photo-
graph in low resolution on blue background) in the NHRS
internet type catalogue (NHRS 2011/2016; search under “H”
for “huttonisvenhedini [sic|), but with a erroneous publi-
cation date “1934”. For the correct printing date, see date
imprint on p. 7 of the HERING paper. In addition, the taxon
is listed on the cited website in error as a type of Notodon-
tidae, and the specific name is spelled “tsvenhedini”. — The
specimen was collected by David HuMMEL during the “Swe-
dish-Chinese scientific expedition to the northwestern pro-
vinces of China 1927-1930”.
Type locality: “Manaso [on label: Manass] near Urumchi, late
1x. 1928” [= China, Xinjiang, near Urﬁmqi, salt Lake Manas,
which is now largely dry: Manas LAkE (2016)]. This lake is
situated in a desert valley (the Dzungarian Basin; coordina-
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 elevation and does not appear to be a typical
biotope for Neoris; apparently the specimen was collected
somewhere in the hills and mountains around the former
salt lake. — Light green asterisk with red frame in Map.
Etymology: Dedicated to the leader of the “Swedish-Chinese
scientific expedition to the Northwestern Provinces of Chi-
na, 1927-1930”, Sven HepIn.

Note: There is another Neoris specimen in NHRS, labelled in error
as HT of S. (N.) svenihedini by V. ZoLoTUHIN (pers. comm. by T.
MaLm, NHRS). Judging from the original description it is clear that
the specimen figured here in our present work (Figs. 37-39) and
with the above mentioned 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 Q (“allotype”); CMWM. — Figs. 44—46: Saturnia codyi; 44a, b: HT &
by original designation; 45a, b: PT 3; BMNH; 46: &, no type, ZMHU. — Figs. 47a, b: S. (Neoris) eckweileri sp. n., HT & by original designation; CWAN
in SMFL. — NHRS photos © Natural History 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].
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Selected literature:

Neoris huttoni sveni-hedini: HERING (1936: 61).

Neoris sveni-hedini: D’ABRERA (1998: 44).

Saturnia svenihedini: PEIGLER (1996: 14 [cited in synonymy of S.
(N.) shadulla]).

Neoris haraldi: Znu & Wane (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. BANG-HaAs, 1936

Neoris huttoni alatauica subsp. nova: O. B[anc]|-Haas (1936
[1. vi.]: 109, not illustrated).

= Neoris $atalantica [sic!]: D’ABRERA (1998: 44).

Type material: STs 3&; number of specimens and deposi-
tion of ST series not stated [coll. BaNG-Haas?]. In the Banc-
Haas collection kept separately in ZMHU we found one &
specimen labelled as type, with following data (examined,
S.N,; Fig. 40): “Type e collection Bang-Haas” [pink paper];
“huttoni v. alatauica OBH” [handwritten]; “Kasakstan, Alma
Ata; So. Zail. [Zailyiski] Alatau, Mal. [Malenkaja] Alma-
tinka, 1500 m, 7. 1x. [19]35 svet. [at light], I. N. FiLipjev” [in
Cyrillic letters]; “genitalia no. 2511/16 SNB”. To avoid pos-
sible identification problems in this problematic group, this
specimen mentioned to be the “type” is herewith designa-
ted as lectotype of Neoris huttoni alatauica, a LT label will
be added accordingly.

A second @ in the main collection of ZMHU (Fig. 41) bears
the following labels: “Co-Type e collection Bang-Haas [pink
paper]; Kasakstan, Alma Ata, Transili Alatau; Almata, 1500
m, 15. 1x. [19]36”. This second 3 from a locality rather close
to the LT (and other possible STs) thereby automatically
becomes PLT and will be labelled accordingly.

Another & (no ST) was found in CRLN and bears the fol-
lowing labels: “Tadzhikistan” [recte Kyrgyzstan, maybe
Kazakhstan?], “Co-Type O. BanG-Haas [red paper]; alatauica
OBH, Khoum Bel Berg, 3000 m, Juli, Alma Ata, Issykul
sept.”; “Perisomena huttoni shadulla, collection R. E. LAMPE,
Khoum Bel Berg, 3000 m, Issykul, Alma Ata, Sept.” [a misin-
terpretation by Lampe: “September” instead of correct (La-
tin!) “Issykul septentrionalis” = North of Issykul] [handwrit-
ten, LAMPE].

Type locality: [Kazakhstan], “Thianschan sept., Alatau occ.,
Almatinka, 1500 m”. Violet-blue asterisk with dark blue
frame in Map.

Etymology: Named for the origin of the type series.

Note: In the description only compared with schencki STAUDINGER,
although O. BanG-Haas had also at least the HT of oliva A. BaNG-
Haas before him (see above).

Selected literature:

Neoris huttoni alatauica: O. Bang-Haas (1936: 109). PricLERr (1996:
14 [new synonym of S. (N.) shadulla]).

10. naessigi pE FREINA, 1992

Neoris huttoni naessigi n. ssp.: DE FREINA (1992: 245, fig. 5 &
HT, fig. 6 Q AT, fig. 7 & PT, fig. 8 Q PT).

Type material: 8 HT (by original designation), ex coll. DE
FreINA via CMWM in ZSM (examined, W.A.N. & S.N., Fig.
42). The & HT bears following labels: “Neoris huttoni naes-
sigi DE FREINA 1992 (Ent. Z. 102: 245), Museum WitT Miin-
chen [red cardboard]; Kleinasien, Prov. Erzincan, 30 km
SE Ovacik, ober. Munzur-Tal, 1300 m, e.p. 3.-14. x. [19]91,
leg. M. Geck; Museum WirT, Miinchen; abgebildet Ent. Z.
Fft. 102 (13), fig. 5.” and has a forewing length of 62 mmy;
the Q “allotype” (= PT) with the same data has a Lfw. of
63 mm (Fig. 43); there are further 7 38 and 10 QQ PTs with

same data and a single & PT with differing data “Kleinasien,
Prov. Erzurum, 5 km SE Hinis, 1650 m, 16.-17. x. [19]85, pE
FreiNa; GP Nr. 3014 Museum WitT; gen. prap. Nr. 3014.”, in
CMWM in ZSM. Further 7 3& and 3 Q PTs are in CWAN in
SMFL. For the complete list of 16 33 and 14 QQ PTs, see DE
FreINA (1992: 245).

Type locality: “Asia minor [Turkey], Prov. Erzingan, 30 km
SE Ovacik, upper Munzur valley, 1300 m”. Bright yellow
asterisk with thin black frame in Map.
Etymology: Named after Wolfgang A. NAssiG.
Note: Kogaxk (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 East-Turkey. A single male (fw.
ca. 62 mm) has been labelled as “18. x. 1971, Kemaliye” by
him. It is closer morphologically to huttoni Moore (NW-In-
dia) and stoliczkana FELDER (Ladak, Yarkand) than galerope
[sic] PonNGeLer (N-Iran) and schenki [sic] StaubINGER (Saisan,
Ferghana). As a matter of fact, we have insufficient knowledge
on the exact taxonomical status of these forms in the genus
Neoris. For that reason and the lack of more material from
Turkey, the problem will keep in an undecided state for a time.

Then, 15 years later, bE FREINA (1992) described the species on
basis of further material from eastern Turkey (citing Kocak 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., tig. 1 Q).

Saturnia naessigi: PEIGLER & KENDALL (1993: 11).

Saturnia (Neoris) naessigi: BEEKE & Paukstapt (2011: 319).
Perisomena huttoni naessigi: Lampe (2010: 361, pls. 319-321).

11. codyi PEIGLER, 1996

Saturnia codyi new species: PEIGLER (1996: §, figs. 1-3).
Type material: 3 HT (by original designation, Fig. 44) and
3 83 PTs, in BMNH (examined, W.A.N. & S.N., Fig. 45).

Type locality: “India sept. occ., Chitral, Yasin, 4000 m, early
1x.” [= Pakistan, NW Frontier Prov., Ghizar Mts., Yasin,
4000 m]. Bright green asterisk with thin black frame in Map.

Etymology: Named after the painting artist Dr. John Copy,
Kansas, USA.

Note: In ZMHU, there is another specimen of S. (Neoris) codyi with
the same data as the HT, which was not seen and considered as PT
by PeiGLER (1996) (Fig. 46).

Selected literature:
Saturnia codyi: PEIGLER (1996: 8, figs. 1-3).
Saturnia (Neoris) codyi: BEEKE & PaukstapT (2011: 319).

Neoris codyi: D’ABRERA (1998: 44, 45; 2 33 PTs figured [not a pair
as mentioned by D’ABRERA]).
Revisional notes and descriptions of new taxa

(Species listed basically in geographical order, approxi-
mately from West to East and South to North, counted in
roman 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, GP-Fig. F.)

Neoris huttoni naessigi: DE FREINA (1992: 245, illustrated).

Borp BIN and status: AAE0432; well-defined 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. antemedian line, and more intensively bent postmedian lines
of fw. and hw. In addition to his description we found as further
typical marking the almost rounded, very large fw. ocellus with a
maximum diameter of up to 9 mm which is unique for the subge-
nus.

& genitalia (2168/10 SNB, 2501/16 SNB [GP-Fig. 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 processes of the
juxta are bent to the sides. Phallus straight, quite long.
Distribution: Central to eastern Asia minor (Turkey); Armenia;
Iran: Zagros Mts., Buyer Ahmad province.

Material examined: Asia minor: type series, see above in catalo-
gue. 1 &, 1 @, Tunceli Prov., Munzur Valley, 20 km NW Tunceli
[ca. 39°20" N, 39°15" E], 1100 m, ex ovo & 12. x. 1994, @ 7. 1x. 1995,
cult. H. SpemEL; GP 2501/16 SNB; BC SNB 1948 (CSNB). 2 34,
1 Q, same locality, 1200 m, 24.-25. vir. 1991, leg. F. Geck (CSLL).
13,1 Q, same locality, 1200 m, 24. vi. 1991, leg. Geck (CRLN).
3 33, 1 Q, same locality, ex ovo x. 1993 on Malus hillieri, ova via
W. A. Nissic (CRLN). 3 38, 2 29, Erzincan Prov., Munzur Valley,
30 km SE Ovacik, e.o. x. 1992 on Malus hillieri, via GEck (CRLN).
1 &, 40 km NE Elazig [ca. 38°44’ N, 39°15" EJ, 1400 m, ex larva
x. 1991, larvae on Salix, Carpinus, leg. F. Geck (CSNB). 18,1 Q,
Elazi1g, Q 1. x1. 1994, & 16. x. 1996 (CSLL). 2 33, 2 @%, Elaz13 env.,
e.0. 19. & 25. x. 1995, 29. x. 1996 (CABF). A few more specimens
ex Asia minor, all reared material, in part obviously hybrids with
probably shadulla, and no or incomplete locality data, in CWAN
in SMFL. — Armenia: 3 33, 1 @, Jerivan env. [40°8’ N, 44°31" E],
ex wild collected ova, 33 x. 1995, 23. x. 1995, 3. 1x. 1997 [ex twice
overwintered pupa], @ 26. x. 1995 on Ligustrum japonicum, cult. S.
Naumann; GP & 2168/10 SNB; BC SNB 1488 [, see Fig. 70], 3560
[31 (CSNB). — Iran: 1 &, Buyer Ahmad Prov., Zagros Mts., Vazag
[31°19" N, 51°11" EJ, 2450 m, 16.-19. x. 2009, leg. Hacz-Sum; BC
SNB 3499 (CSLL).

Preimaginal instars: The preimaginals of this species were already
figured for three populations from Turkey and Armenia by LaAMPE
(2010); those from Armenia obviously did not result in imagines
in LaMPE’s rearing, but fortunately some ova of this material were
kept by one of the authors (S.N.) and gave a few imagines. We
figure here again the larvae (Figs. 115-119) for direct comparison
with other taxa. In addition, we show a picture of a mature larva
from eastern Turkey reared and photographed by Toni Prrraway
in our Fig. 113.

IL. Saturnia (Neoris) galeropa PUNGELER, 1900

(Figs. 31-34, 84-92, GP-Fig. G.)
Saturnia schencki galeropa: PUNGELER (1900: 116, Taf. IV, fig. 1).
= #galerope: JorDAN (1911: 219); common misspelling.

Bowrp BIN and status: ABX5743; well-defined species both in
morphology and in barcode.

193

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

Diagnosis: As mentioned in the original description, also a large
species, in fact the second largest in the subgenus, with up to
58 mm Lfw. (PUNGELER 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. PUNGELER
compared S. (N.) galeropa to specimens of the much smaller and
more greyish S. (N.) schencki, thereby he could easily find diffe-
rences.

S. (N.) galeropa is a very variable species, following the West-East
gradients of average annual and monthly rainfall along the moun-
tains from the very humid Talysh with summer rains in Azerbaijan
and NW Iran along the Elburs mountains of N Iran to the semi-
arid Kopet Dagh in S Turkmenistan with dry summers, and as well
within these Caspian mountain ranges from the humid and foggy
northern slopes facing the Caspian Sea to the dry southern slopes
facing the inland deserts (see Figs. 87-92). The specimens from
humid places in mesophilous deciduous forest are more colour-
ful, with warm tones of red (even pink on the margin) to brown
and with colourful eyespots, while the specimens from dry areas
in semiarid open slopes with hard-leaved and coniferous bushes
and at best riverine deciduous forests are much less colourful dull
greyish-brown and have less colourful eyespots. It is not yet clear
whether this is a modificatory effect of ecological factors during
the individual life of a specimen or whether this is a genetically
determined polymorphism.

J genitalia (2170/10 SNB, 2500/16 SNB [GP-Fig. 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 Azerbaijan (Talysh Mts.,
south of the river plains of the Kura river) across N Iran through
Talysh, Elburs and Kopet Dagh Mts. (provinces Ardabil, Gilan,
Mazandaran, Golestan, Northern Khorasan, Razavi-Khorasan) to
Turkmenistan (Kopet Dagh Mts.) at more or less high altitudes.
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
Kugitang Mts. in the southeastern edge of Turkmenistan already S.
(N.) shadulla is found, in disjunct parapatric distribution, isolated
by dry lowlands. — Interestingly, in the barcode NJ tree galeropa
is found as direct sister-group to shadulla, while naessigi is placed
quite distinct in the other main part of the subgenus Neoris; see
the placement of these species in Text-Fig. A.

Material examined: Azerbaijan: 4 3¢, Talysh District, Masally,
x. 1988 (CRLN). 1 &, same data (ex CRLN in CWAN in SMFL).
2 33, USSR, Talysh, Masally, 23.-26. x. 1988, leg. P. Kazarian
(via CUPW in CWAN in SMFL). 1 @, [label in Kyrillic letters,
transcription:] Talysh, Lerik, [leg.] R. Zrrenti[?], “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. x1. 2000, leg. B. BENEDEK &
Gy. FAB1AN; GP 2500/16 SNB; BC SNB 3559 (CSNB). 2 33, same
data (CSLL). 2 33, Mazanderan, Golestan, Golestan-NP, Tange-
Gol, 700 m, 37°22'16.3" N, 55°56'22.8" E [GPS], trockene Eichen-
mischwilder am Ostrand des Elburs, semiarid, LF 28. x. 2003,
leg. Chr. WieseRr, Klagenfurt (SMFL); BC CWAN B3218-wn-DO08
+ -D09. 4 33, Golestan Forest, Almeh [37°19' N, 56°7" E], 12. 1x.
1994, leg. Ali Reza Napery; GP 2170/10 SNB; BC SNB 1493, 3571
(CSNB). 2 34, Gorgan, Golestan Forest, Almeh, 1650 m, v
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1992, via L. RacueLt (CSNB). 1 3, same data (ex CSNB in CWAN
in SMFL). — Turkmenistan: 2 33 [LT and PLT], Persia sept.
[close to present Iran borderline], Kopet-Dagh [near Ashkhabad],
1899, coll. PtnGeLER (ZMHU). 1 Q, same data (no type), but 1900
(ZMHU). 2 34, (SW) Kopetdag, Garrygala [38°25" N; 56°17" EJ,
20. x.-10. x1. 1994, leg. MiarLEusky; BC SNB 1490 (CSNB). 1 &,
same data (CABF). 1 &, same data (CWAN in SMFL). 3 3&, Kopet-
dag Mts., Sumber River Valley, Gosch-Demir vill. [ca. 37°56" N,
57°48' E], 21.-22. x. 1995, leg. J. MiarLeuskyy (CSLL). 16 33, 4 22,
W. Kopet-Dagh, NSG Sunt-Charzadagh, Abhénge des Berges Sunt
[“slopes of Mt. Sunt”], ca. 850 m, 13. x. 1996, leg. O. TARGONIA,
via Z. Kyjurscuko (in CWAN in SMFL); BC CWAN B3218-wn-D10.
1 &, same data, but 800-900 m, LF 5.-15. x. 1988, via Z. Kvju-
TsCHKO (in CWAN in SMFL); BC CWAN B3218-wn-D11. — Further:
10 reared old specimens “Kopet Dagh”, no details (i.e., Iran or
Turkmenistan?).

Preimaginal instars: The first (and so far only) picture of a cater-
pillar of Saturnia (Neoris) galeropa which we received was from an
expedition by Robert Truscu and others of the LNK to the cloud
forest areas of the eastern Elburs (mainly Prov. Golestan, Figs.
84-85) in Iran in April 2008, where the larva was found crawling
around on the ground looking for a place for cocoon construction.
The caterpillar pupated and hatched in Germany in Karlsruhe in
autumn/winter 2008/09 (all Neoris are autumn fliers), and it was
overlooked because it was erroneously expected that the pupa
would hibernate. So the male flew in the pupal cage, got severely
damaged, died and then received some fungal infection in the
abdomen (Fig. 86), and was only discovered later. Under the natu-
ral climate in humid areas of the Elburs, the ground colour of the
mature larva was entirely green.

Notes: WIESER & STANGLMEIER (2005) in their report of nocturnal
Lepidoptera found in the Elburs mountains in northern Iran
(Mazandaran, Golestan, Khorasan) during an expedition in 2003
quote several localities where they found S. (N.) galeropa, most of
which we have plotted in our map (in part overlapping with other
localities closeby, so separate dots are omitted for these). Further
general information on some of the localities were already pub-
lished by GurLEB & WIESER (2002), with details on humidity and
plant ecology. See also Figs. 87-92.

II1L. Saturnia (Neoris) eckweileri NissiG, NAUMANN
& LOFFLER sp. n.
(Figs. 47, 113, GP-Fig. H.)

Holotype & (Fig. 47): “Pakistan: Beluchistan, Urak vic., ca.
1800-2000 m, Larva in Verpuppungsfarbung in Apfelanbau
auf Strafe, leg. W. EckweiLer 1983, el. 16. x1. 1983, in coll.
W. A. Nissig”. Barcode: B3218-wn-F12, number in type cata-
logue of SMFL: SMFL 4698. A red HT label will be added
accordingly. — No paratypes.

Etymology: Dedicated to its finder, Dr. Wolfgang Eckwer-
LER, Frankfurt am Main, Germany (presently Chairman of
Entomologischer Verein Apollo e.V. in Frankfurt).

Bovrp BIN and status: AAB4399; well-defined species both in
morphology and in barcode.

Map: Red asterisk with black frame (only type locality
known).

Diagnosis: Another large species within the genus. It is of dark
greyish brown ground colour, markings such as fw. antemedian
area, antemedian and postmedian lines even darker, the postme-
dian followed with white portion, and the outer margin of dark
grey colour. Fw. and hw. ocellus rounded, medium-sized, that of
the hw. with broad outer black circle. As only a singleton is known
so far, nothing can be said about variability.

Description: @ (HT, a specimen hatched in Europe, not in the
natural biotope under natural conditions): Lfw. 56 mm. The sin-
gle known specimen is of dark greyish brown ground colour on

dorsal side. Antennae quadripectinate, as usual for the genus, and
with 36 segments, 18.5 mm long, longest rami around 4 mm. Head,
thorax and abdomen in ground colour, the head with broad white
collum, the abdomen with intersegmental white stripes. Fw. ante-
median area of homogenous dark brown colour, with costal white
portion, antemedian and double postmedian line of same colour,
median area in the basal half light grey, in the marginal half dark
grey. The postmedian lines are followed by a wide white submar-
ginal line, the marginal area of dark olive brown colour. Fw. ocellus
little ovoid, almost round, 6.5 mm maximum diameter. Hw. with
same dark ground colour, with contrasting dark ante- and double
postmedian lines. The almost round ocellus with 8 mm diameter
has a broad outer black circle and olive center. Submarginal and
marginal area as in fw. Ventral side of dark greyish colour, lighter
than dorsal side, and, as usual in the subgenus, with less markings.
Ante- and double postmedian line of same colour as dorsal, but
postmedian less undulate. Hw. ocellus without the broad black
outer circle. — Q unknown.

J genitalia (GP 2498/16 CWAN [fec. SNB], HT; GP-Fig. H): Uncus
with narrow base, very long and ending with acute, pointed distal
tips, easily to separate from, e.g., that of S. (N.) naumanni n. sp.
or S. (N.). codyi (both with broad base and short tips). Apex of the
valves rounded, ventral process only slightly indicated as a roun-
ded extension, no real process. The internal dorsobasal process of
the valves quite well developed. The juxta with two long and acute
processes, internal process of the juxta with broad, spoon-like end.
Phallus straight, ending with a bent, rounded margin, 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 loca-
lity provided by CHANDER, probably around Shimla), the larva of S.
(N.) eckweileri apparently is also feeding on apple (Malus domes-
ticus, Rosaceae) in plantations.

This singleton was in the hands of the senior author of the present
publication since winter 1983/84. For over 30 years we tried to get
hold of further specimens, but have not been successful. So, after
we got a complete sequence analysis of the 658 bp of the barcode
in 2009 showing sufficient distance to other species (see Text-Fig.
A, NJ-tree), we finally decided to describe this species now within
the revision of Neoris and dedicate it to its collector, who found a
caterpillar walking along a driving way within an apple plantation
in Pakistanian Beluchistan, vicinity of Urak, during one of his ear-
lier butterfly collecting trips. The larva soon pupated (the cocoon
is illustrated in Fig. 112) and the male hatched in November 1983
in Germany.

Preimaginal instars: Regrettably there is no picture of the larva.

IV. Saturnia (Neoris) naumanni NAUMANN, NASSIG
& LOFFLER sp. n.
(Figs. 48-50, GP-Fig. L)

Holotype &: Afghanistan (NE), Wakhan valley, Zemestani
Baharak, 3300 m, 23. vi. 1971 UV-Li,, leg. EBerT & Navu-
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 33, 2 @9), all from Afghanistan:
2 33, same locality as HT, but 24. & 25. vi1. 1971, UV-Li., leg.
EBERT & NAUMANN, BC SNB 3293 [no result]. 6 33, Wakhan
valley, Darrah e-Shaur, 3450 m, 25. vir. 1971, leg. EBERT &
Naumann. 2 34, (E), Sarobi [32°46" N, 69°5" EJ, 1150 m, x.
[19163, leg. HAMMER, Neoris huttoni schencki StGr., P.-C. Rou-
ceort det. (1 3: Fig. 50); 1 & with genitalia no. 2509/16 SNB;
BC SNB 3132 [no result]. 1 &, (E), Djebel-Seratsch, Kohda-
man, 1650 m, 13. x. 1952, leg. J. KLappErIcH; Neoris huttoni
schencki StGr., P.-C. RoucEor det. 1966. 1 &, (SE), Safed Koh,
Kotkai, 2350 m, 29. 1x. 1967, leg. M. MULLER. 6 &, 1 Q (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
designation; 49: PT @; 50a, b: PT &; LNK. — Figs. 51-53: 5. (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: 3, Karakorum, Naltar valley; 52: &, Azad Kashmir; 53: Q, NW Frontier, Khyber Pakh-
tunkhwa. — Fig. 54: S. (N.) huttoni, 3, India,Himachal Pradesh; CWAN in SMFL. — Figs. 55-58: S. (N.) bergmanni sp. n.; 55a, b: HT 3 by original
designation, Tajikistan (CSNB in ZMHU); 56a, b: PT Q, 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].
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49), same locality, 1. x. 1967, leg. M. MULLER. 5 J&, same
locality, 3. x. 1967, leg. M. MLLER. 1 &, same locality, 5. x.
1967, leg. M. MULLER. 4 33, 1 @, same locality, no date, leg.
M. MULLER. — All these in LNK. — 1 &, same locality (Safed
Koh, Kotkai, 2350 m), 3. x. 1967, leg. M. MULLER; Neoris
huttoni schencki STGR., P.-C. Rouceot det. 1968 (ex LNK in
MNHN). — 1 &, Kotale, Salang, ca. 3100 m, 17. 1x. 1972, leg.
Dr. Resu6rT; BC B3218-wn-G01 and SNB 4943 [both without
full result] (CWAN in SMFL). — Blue paratype labels will be
added accordingly. One of the & specimens from Safed Koh
will be deposited in the collection of S.N., to be deposited
within the Rainer SEEGeRs Foundation in the collections of
ZMHU lateron.

Etymology: Dedicated to the late Prof. Dr. Clas M. NAUMANN
[zu Kon1GsBRUCK], formerly professor at Bielefeld University
and director at ZFMK (for further biographic details, see,
e.g., HAuser 2004), collector of some of the specimens of
the type series (including the HT), in recognition of his field

work in difficultly accessible areas in Afghanistan as well as
on the family Zygaenidae. The coauthor S.N. is not related
to C. M. NAUMANN.

BoLp BIN and status: So far, we did not receive any full bar-
code sequence data from these specimens from Afghanis-
tan (probably due to age: most of the museum specimens
from Afghanistan were collected in the 1970s or before, i.e.,
they are now 40 or more years old and have been softened
at least once for setting, and for the problems with the actual
“fast DNA analysis” protocols of BoLp, in contrast to former
“forensical” methods, compare NAssiG et al. 2016: 52). These
populations are presently in areas more or less inaccessible
due to civil unrest, and it is unlikely that fresh material for
successful barcode analyses will presently be obtained. —
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 medium-sized representative of the
subgenus, with vivid greyish-brown colour and intense markings.
We chose a smaller &' as HT which shows all typical elements such
as contrasting pattern, greyish-brown pattern elements, quite roun-
ded fw. and hw. ocelli, broad white portion in the submarginal area,
and somewhat elongate forewings. Specific status is supported by
unique & genitalia structures. No similar forms are found around
the distribution of S. (N.) naumanni in Pakistan, Uzbekistan, other
bordering countries or further west, thereby the species easily can
be separated from its geographically neighbouring species S. (N.)
shadulla, S. (N.) codyiand S. (N.) eckweileri sp. n.

Description: &: Lfw. 42-48 mm, thereby rather small for the
subgenus. All known specimens show a reddish brown to vivid
reddish ground colour. Antennae quadripectinate, with about
36 segments, 14-16 mm long (HT 14.0 mm), longest rami about
3.5 mm. Head, thorax, and abdomen in ground colour, the head
with broad white collum, the abdomen with broad white inter-
segmental stripes. Fw. antemedian area reddish, with small white
costal portion, antemedian line dark and almost straight. Median
area of homogenous greyish brown colour, suffused with lots of
white scales, only some specimens with darker shade to the two
black tiny postmedian lines. Fw. ocellus almost rounded, about
7 mm maximum diameter, relatively large for the subgenus. Fw.
postmedians are followed by a wide white portion and a mar-
ginal area in ground colour. Hw. of same colour as fw. marginal
area, with large rounded ocellus of about 7.5-8.5 mm maximum
diameter (HT 8 mm) with broad outer black circle. White sub-
marginal portion again broad, marginal area as in fw. Ventral side
lighter, but pattern as in all other species.

Q: Aside from typical sexually dimorphic characters there are no
fundamental differences in pattern and colour (see Fig. 49).

& genitalia (GP 2509/16 SNB, 2515/16 SNB HT [GP-Fig. I]): Uncus
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 Afghanistan (see Map), including the Wakhan valley between
the Pamir and the Hindu Kush mountain systems in the narrow
“panhandle” in the NE, where they come rather close to the area of
S. (N.) codyi. However, in spite of the distances between the loca-
lities and the lack of supporting barcode data, we believe that the
populations from E and SE Afghanistan (the species is obviously
widespread in the Hindu Kush and Koh-i-Baba mountain systems
of Afghanistan) represent the same species as the topotypical
population from the far NE in the Wakhan valley, based mainly
on & genitalia. — Although mentioned on some labels in the type
series to be from “SE Afghanistan”, this locality in the Safed Koh
mountains is in fact somewhere southeast of Kabul in eastern
Afghanistan, Paktia Province, near to the Pakistan borderline, at
around 33°58’ N, 69°50" E. The locality is also shown on a map
figured by Esert (2010: 193).

Preimaginal instars: A green, apparently mature larva was illus-
trated by C. M. Naumann (1978: fig. 38, an imago see in the centre
bottom of his fig. 39); some short words on behaviour and ecology
see C. M. Naumann (1978: 211). The larva apparently fed on dwarf
shrubs of Salix in high mountains in some sort of “Alpine tundra”
just at the ground.

Notes: S. (N.) naumanni n. sp. was provisionally classified with N.
huttoni schencki by Rouceor (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-
lections of MNHN. C. M. NAuMANN (1978: 211) mentioned the spe-
cies as Neoris huttoni ssp. stoliczkana. Kogak & KemaL (2012: 126)
classified it as Saturnia (Neoris) shadulla and provided a list of over
30 [unexplained!] locality codes for the entire complex (either of
Neoris [all species] or of a very wide concept of shadulla? Not stated).

When using the only existing short and incomplete mtDNA
sequence of only 248 bp of a Neoris specimen from Afghanistan,
which resulted for sample SNB 4943, in the calculation of a NJ bar-
code tree (MEGAD), this sequence comes out closest to S. (N.) eck-
weileri. However, as this sequence is so short, we discarded it from
our tree published here to have a better data quality and clearer
statistics. In fact, it may or may not indicate a closer relationship of
the Afghanistan Neoris to eckweileri from Beluchistan.

There was found some unusual variability in size in this species,
although all specimens are (according to their labels) collected in
the wild and not reared. We interprete this as result of partially
small choice of larval food in the often very dry mountain habitats.

V. Saturnia (Neoris) codyi PEIGLER, 1996

(Figs. 44-46, 51-53, GP-Fig, .)
Saturnia codyi: PEIGLER (1996: 8, figs. 1-3).
Borp BIN and status: AADG6590 [sic, compare huttonil;
rather well-defined species in morphology (but with a high
pattern and colour variability, perhaps the highest variabi-
lity for a taxon of Neoris so far observed); however, only
weakly separated in BoLD’s barcode from huttoni (which
may be caused by only one single barcode sequence of hut-
toni being available presently).
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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 peculiar marking which look very distinct to everything else
known in the subgenus, but recent collecting around the type
locality and in other high altitude places in northern Pakistan and
at the border to India in currently unclear assigned Kashmir area
resulted in small series of very variable specimens, partly in the
colour of the type series (Fig. 51), but also more greyish-brown (not
illustrated) or just warm brown colourful ones (Figs. 52, 53), which
turned out to be conspecific, based on male genitalia morphology
and DNA barcoding results. The causes for this polymorphism are
presently unknown; it may depend on elevation and ecological
effects of climate or weather at these elevations or similar.

J' genitalia (GP 2169/10 SNB, 2499/16 SNB [GP-Fig. J], 2510/16
SNB ZMHU topotype): Uncus with relatively narrow base, quite
long and with two short, very acute processes with deep furcation
in between; 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, rounded, ventral
process visible as short round protuberance. Juxta with relatively
long and slender dorsal processes, which are rounded at their tips,
the internal process is almost straight and short, corresponding
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 juxta both S. (N.) codyi and
S. (N.) huttoni can easily be separated from each other, although
Bowp calculated the same BIN code number for both.

Distribution: Higher elevations of the Chitral Himalaya and sur-
rounding in Pakistan.

Material examined: Pakistan: 1 3 HT (Fig. 44), NW Frontier Prov.
[Chitral], Ghizar Mts., Yasin, 4000 m, early 1x. (BMNH) [ca. 36°23’
13.18" N, 73°17'59.04" E]. 2 33 PTs, same data (BMNH). 1 & [Fig.
46],same data [no type]; Saturnia codyi S, PEIGLER 1996, det. S. Nav-
MANN; GP 2510/16 SNB (ZMHU). 1 & PT [Fig. 45], Azad Jammu &
Kashmir, W. Gilgit Prov., Bulachi [Belachi], 12000 ft., 17. vir. 1923,
[leg.] Maj. C. H. StockLey (BMNH) [ca. 36°0" N, 71°10" E]. 1 8, NW
Frontier Prov., Chitral [“Chatral”; ca. 35° 50" N, 71°46’ E], vi1. 2007,
leg. Abdul Rehman Azeewmi, received 1. 2008; GP 2169/10 SNB;
BC SNB 1491 (CSNB). 1 @, NW Frontier Prov., Abatabad Distr.,
Khairi Gali, rd. Muree-Nathia Gali [34°8’ N, 73°22" EJ, 8. x1. 2008,
leg. Liquat ALy; BC SNB 5538 [Fig. 53] (CSLL). 1 &, Karakorum
Mts., Naltar Valley [ca. 36° 10" N, 74°9" E], 3600 m, 21. vir. 2011,
leg. B. BENEDEK; GP 2499/16 SNB, BC SNB 3497 [Fig. 51] & 5535
(CSLL). 1 &, Kashmir, Deosai Mts., Bubin village [34°58" N,
75°23" E], 3150 m, 13. & 17. vir. 2001, leg. B. BENEDEK & G. RONKAY;
BC SNB 1223 (CSLL). 1 &, Kaghan Valley, Saiful Muluk [34°46’ N,
73°31" E], 3100 m, 24. vi. 1997, leg. Gy. FABIAN & G. Ronkay; BC
SNB 5537 (CSLL). 1 &, Nazhar Valley, 1. 1x. 1931, no. 580, coll. D.
H. EckerLEIN (MNHG). — [India/Pakistan borderline:] 1 &, 1 Q,
Kashmir, Deosai N.P., Chilam Sherkuli, 3600 m, 2. vir. 2011, leg. B.
BeNEDEK; BC SNB 3498 & 5536 [Q, 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, GP-Figs. E [detail juxta/phallus], K.)
Neoris huttoni: Moore (1862: 321, not illustrated).

Borp BIN and status: AAD6590 [sic, compare codyi]; well-
defined species in morphology, but only weakly separated in
BoLp’s barcode. See comment above.

Map: Orange asterisk (type locality) and circles with thin
black frames.

197

Diagnosis: Easily determinable by its reddish to orange brown
ground colour in combination with medium to large size and little
elongate fw. This typical faunal element of lower, humid slopes of
northwestern parts of the Himalaya shows a prominent median
line or shadow in the median area, the otherwise double post-
median line is reduced to a very tiny first and little larger outer
second line, less prominent than in all other species. The following
white submarginal line is narrow, the marginal area very broad, of
ochreous orange colour. Hw. in the same vivid colour, double post-
median line here clearly visible.

3 genitalia (GP 2499/16 CWAN [fec. SNB, GP-Fig. K], 2513/16
SNB, 2514/16 SNB [GP-Fig. E]): Uncus broad-based, long, with
indention half-way, and two spread, bent dorsal processes with
sharp tips. Valve apices broad and rounded, ventral process
prominent as rounded triangle, sacculus existent. The internal
dorsobasal process at the base of the valves well developed.
Dorsal juxta processes long, slender and acute, internal process
short with spoon-like end. In preparation 2514/16 SNB juxta and
phallus were strongly connate and thereby removed in total; in
lateral view of this structure the position of the internal juxta
process and its connection with the phallus as a conduction for
that part can easily been seen (see GP-Fig. E). Corresponding with
the relatively large size of the genitalia the phallus is also longer
than in nearby occurring taxa such as S. (N.) naumanni sp. n.,
S. (N.) eckweileri sp. n., or S. (N.) codyi. As mentioned already
under the genitalia description of the latter, both taxa can easily
be separated by their different & genitalia structures, in spite of
the identical BoLp 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
Punjab (pE FreNa 1992, but see also below).

Material examined: India: 1 & HT (Fig. 23), Uttarakhand, Masu-
ri, Garhwal Mts., vicinity of Dehradun, ca. 2160 m (BMNH). 1 Q
(Fig. 24), [Uttarakhand], Masuri (BMNH). 1 &, 1 @, Mussoori, coll.
ATKINSON > coll. StauDINGER; & GP 2514/16 SNB (ZMHU). 1 &,
Punjab [now Himachal Pradesh], Simla, Kufri Mt.; 8 GP 2513/16
SNB (ZMHU). 1 &, same data (BMNH). 2 33, Punjab [now Hima-
chal Pradesh], Simla, Kufri Mt., 2500 m, coll. Str. 1942, ex coll.
Kager (CRLN). 1 &, Umballa [now Chandigarh], leg. KrRaAMER
(NHMW). 1 &, Kullu [now Himachal Pradesh] (ZSM). 1 & (Fig.
54), Himachal Pradesh, 7 km N Theog, 31°9" N, 77°23" E, 2500 m,
16. x1. 1992, leg. HackER & PEks, ¢/o P. Kaurt in CWAN 1995; GP
2499/16 CWAN [fec. SNB], BC CWAN B3218-wn-F11 = SNB 4898
(CWAN in SMFL). — 1 &, “Silhet” [this would be in today’s Bangla
Desh; but it is surely mislabelled, i.e. no reliable locality data avail-
able and not shown in Map. Compare NauManN et al. (2010b: 130-
131) for similar cases; Silhet was probably just the shipping port
for the material], coll. MaAssEN, no. 75136 (ZMHU).

Preimaginal instars unknown. CHANDER (1977) reported larvae
from a single observation as a “pest” on apple (Malus domesticus,
Rosaceae) in apple orchards, probably somewhere near Shimla,
Himachal Pradesh.

Notes: There is a pair stored in the type collection of OUM, both
specimens originating from “E. India, Captn. HurTon”, labelled
with “A” and “1162”. The female bears a handwritten label “Satur-
nia stoliczkana FELDER Plate 57, f. 3”. Both specimens clearly can
be identified externally as S. (N.) huttoni, and for sure are not
illustrated in FELDER’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.
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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).
BoLp BIN and status: No BoLp BIN available; this is a some-
what “provisional species” due to the lack of recent material.
There was no recently collected material (neither from the
Spiti valley nor from anywhere else in the area of Ladakh
s.l, compare discussion above) available so far for obtaining
a barcode.
Map: Bright grey asterisk (type locality) and circle (Rohtang
specimen, see below) with broad orange frames.
Diagnosis: The species is known only from two very old Q spe-
cimens 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 Hima-
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 prominent, the
white submarginal line intense, and the marginal area smaller than
in S. (N.) huttoni. So far only 2 QQ are known, and due to the age
of the material no DNA sequencing with actual “quick modern”
methods seemed to be promising, and no attempts of a “forensic”
sequencing were undertaken yet.
As no & is known, external and genitalia morphology of 33 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 regular
monsoon rains than the Spiti valley, see Notes below).

Material examined: Q LT (Fig. 28), [India, Uttarakhand, Kashmir],
Ladakh, Lossar, 13,500 ft. (BMNH). 1 Q (no type), [Uttarakhand],
Kashmir, 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 locality
of the single type specimen is listed only as “Ladak (StoLiczka)”,
see above. However, the type specimen (illustrated 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.) huttoni
(see above in the systematic catalogue), and plotted it accordingly
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 habitats of S. (N.) huttoni on the monsoonal side,
although apparently already just behind the first southern chain of
the Himalaya. This Rohtang specimen is also much more colourful
than the type of stoliczkana (see the pictures in D’ABRERA).

The type locality of S. (N.) stoliczkana is quite close to the distri-
bution area of S. (N.) huttoni, so one may speculate about con-
specifity, but the LT looks externally clearly different from huttoni
and appears to represent a well-defined species in morphology.
However, it could also be a case similar to S. (N.) galeropa, with
colourful specimens in the rainy southern slopes of the Himalaya
(= huttoni) and much less colourful specimens in the dry valleys
behind the high peaks of the first mountain chains (= stoliczkana),
especially so when looking at this Rohtang specimen in BMNH,
which is apparently somehow intermediate in its colouration
between the two taxa. — Also, S. (N.) codyi, which is externally
a very variable species and has received the same Borp BIN as S.
(N.) huttoni, for some of its variants (see Figs. 52-53) appears to be
externally comparatively similar to S. (N.) stoliczkana and huttoni.

There is a photo on Flickr (Nanpa 2006, no download permitted)
which shows a specimen from the Spiti valley (i.e., = stoliczkana?)
which apparently exhibits a dark colour form similar to codyi.

It appears to be necessary to get more recent material for barcode
analyses and other studies, both from the areas between the pre-
sently known localities of codyi and huttoni as well as of stoliczkana
from the dry inner Himalaya valleys behind the first mountain
chains as well as from geographically and ecologically “interme-
diate” biotopes in between. If also codyi would join in (on basis of
longer series of specimens and barcodes, in spite of the observed
genitalia differences), their dark habitus might be interpreted as a
form of extreme elevations (caused by low temperatures or other
ecological effects?) in the highest zones of the distribution.

VIII. Saturnia (Neoris) bergmanni NAUMANN,

LOFFLER & NASSIG sp. n.

(Figs. 55-58, GP-Fig. L.)
Holotype &: Tadjikistan, Darvaz Mts., near Tavildara vill.
[ca. 38°41’ N, 70°29" E], 1300 m, 9.-18. vu. 2006, leg. V.
Gurko; (received in CSNB from V. Gurko Prag 1. 2013); GP
2498/16 SNB, BC SNB 5042 (CSNB) (Fig. 55). — A red HT
label will be added accordingly. The HT will be deposited

within the Rainer SEEGERs Foundation in the collections of
ZMHU.

Paratypes (in total 12 33, 5 @Q): Tadjikistan: 1 Q, Darvaz
Mts., below Khoburabod Pass [ca. 38°39" N, 70°44’ E], 1900
m, 19.-29. vi1. 2006, leg. V. Gurko; BC SNB 5043 (CSNB) (Fig.
56). 1 &, same data (CABF). 1 &, 1 @, USSR, Vakhan Ridge,
Nurek, 38°25" N, 69°30" E, ex larva x. 1981, leg. J. A. VANEK;
BC SNB 3567, 3568 (CSNB). 1 &, Pamir, Kon-Dara 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 handwritten notes: larva spun cocoon 18. v.
1954, wing venation visible 24. 1x. 1954], leg. J. TSHOTKIN [in
Cyrillic letters]| (CABF). 4 38, Hissar Mts., Kondara Gorge
[ca. 38°47" N, 68°49’ E], 1800 m, 10., 12., 17, 20. 1x. 1955 [in
Cyrillic letters] (CABF). — Kyrgyzstan: 2 33,29 [1 4,19
see Figs. 57-58], Kirgisien, Ala-Archa [42°38" N, 74°28' E],
ex ovo 20. viir. 1992; 3 GP 2507/16 SNB; BC SNB 3569, 3570
[both resulted only in 407 bp, therefore discarded; deter-
mination via external morphology and 3 GP] (CSNB).
3 83, Kirgisia, Kungei Alatau, Cholpon Ata, ex larva, c/o W.
EckwEeILER von russischem Ziichter 1993; 1 & GP 2496/16
CWAN, 1 & GP 2500/16 CWAN [fec. SNB], BC (CWAN) 3218-
wn-F03, -F04, -FO5 (CWAN in SMFL).

Etymology: Named after Andreas BERGMANN, Forst/Lausitz
(Brandenburg, Germany), because he noticed independently
from us what he thought to be a separate, undescribed spe-
cies of Neoris in Tadjikistan. It was not exactly this species
which now carries his name, but this was only due to mis-
identified names and name-locality associations in litera-
ture. When he noticed that his identification was problema-
tic, he came to the authors of the present paper and showed
us all his results.

Borp BIN and status: AAB4398; well-defined 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 rela-
tively elongated both fw. and hw.; it is of light reddish to ochreous
brown colour. It differs from S. (N.) shadulla by ist different fw.
and hw. form, the lighter overall colour, less black outer portions
of both fw. and hw. ocelli, details in the markings and & genitalia
morphology.
Our first attention on that species was drawn by the results of the
BoLp barcoding results when some of the specimens earlier iden-
tified under S. (N.) shadulla resulted in distinct barcodes. Sorting
all those specimens out made the shadulla series in our hands
more consistent in its characters, and the resulting pool of spe-
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Plate 7: Saturnia (Neoris), imagines. — Figs. 59—67: S. (N.) shadulla; 59a, b: 3 Xinjiang; 60a, b: 3 Xinjiang; 61a, b: Q Xinjiang (same data as Fig.
59, so the BC SNB 5252 may also represent this Q); 62a, b: 3, Uzbekistan, close to border triangle with Tajikistan and Afghanistan (all these CSNB);

3: Q, 64: 3 (all CABF); 65: &, Uzbekistan, Tien Shan, Chimgan; BC SNB 4945; 66: J,
“Kazakhstan, Almaty, Kizil Zsar”, BC CWAN B3218-wn-F02 [= shadulla] (all CWAN in SMFL); 67: 3, “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: 3, [PR China,
Xinjiang Uygur aut. region], Kuldja = Gulja = now Xining (coll. A. SEITz in SMFL); 69: 3, Kazakhstan, Saur Range, Zaisan, reared (ex CRLN in CSNB). —
Fig. 70: S. (N.) naessigi, 3, Armenia, vic. Jeriwan, reared (cult. S.N., in CSNB). — All photos by S. NAUMANN [CSNB, CABF, (partim ex CWAN in) SMFL].

63a, b—64a, b: Tajikistan, West Pamir, NW Rushan Chain;
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cimens from Tadzhikistan and Kirgistan showed some astonish-
ingly consisent characters as well, so we decided to describe that
species as new. We do not yet have a plausible explanation for the
fact that representatives of S. (N.) bergmanni were found at two
widely separated places so far, but this may be explained either by
gaps of collecting in between, relicts of formerly connected popu-
lations, or, less plausible, that one population was transported by
chance by man on e.g. carried fruit trees or other traded goods and
founded a population at another place. — From the surroundings
of Bishkek there are also several records of shadulla (see material
list of shadulla), which we could not enter into the map because of
overlapping symbols.

Description: @: Lfw. 50-51 mm (no reared specimens measu-
red), the fw. elongate, outer margin a little convex rounded (sha-
dulla: concave). Ground colour light reddish to ochreous brown.
Antennae quadripectinate, with about 37-38 segments, ca.
18-20 mm long (HT with some segments missing, existent part
of the antenna 18.0 mm), longest rami 3.8 mm. Head, thorax,
and abdomen in ground colour, the head with broad white col-
lum, the abdomen with broad white intersegmental stripes. FW
antemedian area reddish brown, even if general appearence of a
specimen more ochreous. Antemedian line thin, almost 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, stongly undulate,
white submarginal band relatively prominent, and outer margin
very light, ochreous beige. Hw. also of a typical elongated form,
very light in ground colour. The hw. ocellus relatively small,
round, of consistently 8§ mm diameter. White submarginal portion
very broad, marginal area coloured as in fw. Ventral side lighter,
but from pattern as in all other species.

Q: Aside from typical sexually dimorphic characters there are no
differences in pattern and colour to the 3&. A wild collected spe-
cimen has a Lfw. of 49 mm, the fw. ocellus a maximum diameter
of 6 mm, the round hw. ocellus of 8 mm.

d genitalia (2498/16 SNB HT, 2507/16 SNB PT, 2500/16 CWAN
[fec. SNB] PT [GP-Fig. L]): Uncus short, broad-based, with two
relatively 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
elongate and rounded, ventral process relatively small and unre-
markable, sacculus small. The internal dorsobasal process at the
base of the valves concisely short in dorso-ventral direction. Dorsal
processes of the juxta medium-sized, internal process short with
broad spoon-like extension. Saccus relatively prominent, phallus
relatively long, around 2 mm. Genitalia of S. (N.) bergmanni sp. n.
can be separated from those of the partly syntopic S. (N.) shadulla
by their larger size and base of the uncus, the bent dorsal processes
of that structure, the spoon-like internal juxta process, and the
longer size of the phallus.

Distribution: Tadjikistan (Gissar Range of the Pamir-Alay moun-
tain system) and Kyrgyzstan (Kungay Alatau [north of the Issyk-
Kul] and Kyrgyz Alatau [south of Bishkek, Ala Archa NP| Ranges
of the northern Tian Shan mountain system); 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 Alatau (see on Map). The barcode data avail-
able clearly indicates that these disjunct populations are identical
(see NJ tree in Text-Fig. A) and different from S. (N.) shadulla and
its synonym alatauica. All material of bergmanni from the Kungay
Alatau area appears to be reared, and so far it is not clear whether
this rearing stock might have been mislabelled, or whether it really
is a species with a rather disjunct distribution, or perhaps just with
data lacking from in between.

IX. Saturnia (Neoris) shadulla (Moore, 1872)
(Figs. 26-27, 40-41, 59-67, 101-111, 120-128, GP-Fig. M.)
Neoris shadulla: Moore (1872: 577, not illustrated).
= Saturnia alatauica O. Banc-Haas, 1936 (Figs. 40-41),
syn. rev.

Borp BIN and status: AAB4396; specific delimitation in
morphology slightly vage and in barcode comprising a large,
relatively heterogeneous group. This name is here used for
a large conglomerate of populations especially in the west-
ern parts of the central Asian mountains (in spite of the
type locality, see Map). The barcode sequences of recent
material from relatively close proximity of the type locality
of alatauica O. BANG-Haas, 1936 is not significantly different
(less than 1%) to other populations of shadulla (closest are
specimens from near Bishkek, which are not shown in the
Map due to overlapping with a bergmanni locality) and,
therefore, alatauica is here included as synonym of shadulla
at its supposed north-eastern outpost. The different popu-
lations subsumed here under shadulla do not only share
the same BIN code, but are all externally and in & genitalia
quite similar. However, there appear to be several different
clusters in the barcode with usually much less than 1% diffe-
rence between them (one of which appears to be alatauica).
There is also some geographical variability in pattern and
colouration, but shadulla also overlaps with bergmanni and
thus allows a rather clear differentiation. 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 locality of shadulla; barcode
not analysed); dark blue rhombi (barcode analysed) and
dark blue rhombi with white centre (barcode not analysed);
violet-blue 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, neverthe-
less, there are consistent elements found in larger series to describe
apparently specific characters and to distinguish shadulla from
other taxa. S. (N.) shadulla is a medium-sized species of greyish-
olive brown ground colour with a touch of pink or reddish brown
with relatively vivid, contrasting markings. 33 (and even some
QQ) have a little elongated fw. apex, in eastern specimens (Xinjiang
populations) sometimes even triangular forewings with a nearly
pointed apex (Figs. 59, 60, @ Fig. 61). The fw. antemedian line is
concave, the double postmedian line undulate, but less incurved
than in most other species. The hw. antemedian area with broad
tuft of pinkish white hair. Both fw. and hw. submarginal lines are
broad white, the marginal area in ground colour. Obviously no spe-
cific character is the size of the wing ocelli, even in series of wild
collected specimens from one single locality there is much varia-
tion in form and size; generally fw. ocelli have a tiny black outer
ring, and the larger hw. ocelli show a broader blue and black outer
ring system. In addition to this, there are relatively consistent &
genitalia structures, as described below.

J genitalia (shadulla: GP 2171/10 SNB, 2502/16 SNB, 2503/16 SNB,
2504/16 SNB, 2505/16 SNB, 2506/16 SNB [GP-Fig. M]; 2511/16
SNB HT alatauica): Uncus relatively long, with small base and
slender form, with short dorsolateral processes and small incurva-
tion in between. The form and size is somewhat near S. (N.) codyi
but with less acute dorsal tips. S. (N.) bergmanni, which partially
is occurring syntopically with S. (N.) shadulla, has a much broader
base of the uncus and broader dorsal processes which are direc-
ted more to the sides. The dorsal process of the valves with roun-
ded, prolongate tip, the ventral process prominent, with rounded
tip, sacculus absent. The juxta with medium-sized dorsolateral
processes which are widely separated at their base, the internal
process short and straight. Phallus relatively short, the sclerotized
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Genitalia plate: Saturnia (Neoris), male genitalia. — Fig. E: S. (N.) huttoni, India, Mussoori (ZMHU), GP 2514/16 SNB; separate juxta with still connec-
ted phallus. — Scale bar =1 mm; more enlarged than other genitalia photos. — Fig. F: S. (N.) naessigi, Turkey, Tunceli 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.) eckweileri,
Pakistan, Beluchistan, Urak vic. (CWAN in SMFL), 2498/16 CWAN [fec. SNB], HT; phallus separate. — Fig. I: 5. (N.) naumanni, Afghanistan (NE),
Wakhan valley, Zemestani Baharak (LNK), 2515/16 SNB, HT; phallus separate. — Fig. J: S. (N.) codyi, Pakistan, Karakorum Mts., Naltar Valley (CSLL),
2499/16 SNB; phallus separate.. — Fig. K: S. (N.) huttoni, India, Himachal Pradesh, N Theog (CWAN in SMFL), 2499/16 CWAN [fec. SNB]; phallus
separate. — Fig. L: S. (N.) bergmanni, Kirgisia, Kungei Alatau, 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, Xinjiang Uygur A.R. (ZMHU),
2516/16 SNB, HT; phallus separate. — Fig. O: S. (N.) svenihedini, China, Xinjiang (CASB), GP photo from Xue Dayong (CASB); phallus in situ. — Fig. P:
S. (N.) schencki, Kazakhstan (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. Generally there is some more
variability found in the genitalia of S. (N.) shadulla compared to
other taxa which may result from the huge distributional area
which that taxon inhabits, but in general criteria are consistent.

Distribution: Rather widely distributed in central Asian moun-
tains, known from the far Southeast of Turkmenistan in the Kugi-
tang Mts. of the Pamir-Alai mountain range and the Pamir foot-
hills in Tajikistan just north of the river Darya in the Southwest
to Lake Yssykkol and the Kungej-Alatau (of the Tian Shan Mts.) in
Kyrgyzstan and Kazakhstan in the Northeast, but also in the north-
ern Himalaya (China: Xizang Autonomous Prov. [= Tibet]), and in
China: Xinjiang Prov., Yarkand River plains in the Takla Makan.

Prrraway (2016) did not accept separate species (except codyi)
within his notes on the genus Neoris. He used only 4 subspecies
under huttoni, with other taxa being listed as synonyms, and also
united schencki under “huttoni shadulla”. He gives as distribu-
tion for his subspecies “huttoni shadulla” the following huge area
(without providing citations as sources for this information): “A
subspecies of the mountain chains which separate the western and
eastern Palaearctic regions, from Ladakh to Krasnoyarsk and the
eastern Sajan near Lake Baikal. This encompasses Jammu and Kash-
mir (India), eastern Afghanistan, western Xinjiang Province (Chi-
na), Tajikistan, eastern Uzbekistan, Kyrgyzstan, eastern Kazakhstan,
the Altai Mountains of China, Russia and Mongolia, central Siberia
as far north as Krasnoyarsk, and the Tuva ASSR, Russia, where
it meets the eastern palaearctic Caligula boisduvalii EVERSMANN”.
He also lists without critical discussion these dubious localities 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 (neither reliably labelled recent specimens of
independent origin nor detailed and illustrated literature records)
for such Russian-Siberian localities so far. See also below under
“Further published records of doubtful validity ...”.

Material examined:

PR China: 3 LT, & and Q PLT of shadulla, [PR China, Xizang Auto-
nomous Prov.], “Shadulla, near Yarkund [river], Eastern Turke-
stan” (BMNH, Figs. 26-27). 3 34, 1 @, Xinjiang Prov., SW Kashi
[formerly Kashgar], Keng Tau Mts., Oytac loc., 38°54.363" N,
75°13.788" E, 2650 m, 29.-30. 1x. & 1. x. 2013, leg. FLor1ANT, Via A.
Savparrs x1. 2013; BC SNB 5252 (Fig. 59; @ Fig. 61) (CSNB); larvae
from there see in Figs. 120-128. 1 &, Xinjiang Prov., W Taklima-
kan Desert, Yarkan He river valley, tugay forest [in a temporary
river valley with vegetation and agriculture within the desert],
39°21.233' N, 78° 13.367' E, 1130 m, 3. x. 2013, leg. FLoR1ANT; via A.
Savrparrs x1. 2013; GP 2502/16 SNB; BC SNB 5251 (Fig. 60) (CSNB).

Kazakhstan: 4 33, (S), Kzyl-Orda Prov., Shieli Distr., Syrdaryia
Karatau Mt. Range, 12 km NW Aksumbe aul., 44°31" N, 67°25" E,
450 m, 30. 1x. 2013, leg. P. GorBunov, 1. 2014 via V. Gurko; GP
2504/16 SNB; BC SNB 5391, 5847 (CSNB). 7 38, Almaty Prov.,
Lake Issyk [43°17" N, 77°23" E, 1710 m, 23. 1x. 2002, leg. B. BENE-
DEK & T. Csovary, coll. Gy. FABIAN; GP 2505/16 SNB; BC SNB 3566
(CSNB). 1 &, sama data, ex CSNB (CSLL). — 1 &, 1 Q, “Turkestan,
Alexandergebirge” (today probably in the Kazakhian part of the
Kyrgyz Alatau?), ex coll. J. ZukuNFT (see NAssic 1998a, b) in SMFL.
(These 2 specimens are reared dwarfs without details of locality
and date [probably have been reared before WW2, latest ca. 1965]
and most likely belong to S. (N.) shadulla, but we have not yet
checked & genitalia or “forensic” barcode to rule out that it is S.
(N.) bergmanni; they are in the Map with the tentative coordinates
42°30" N, 71°30’ E as “shadulla without barcode”.)

Note regarding Kazakhstan: With respect to a series of speci-
mens in the collections CSNB, CSLL and CWAN, the locality
label “Kazakhstan, Almaty Prov., Kizil Zsar (Red valley), 30 km
SE Almaty, 1100 m, 1. x. 2002, leg. B. BENEDEK & T. Csovari, coll.
G. FaBIAN” requires some caution; see also the discussion of this

in the “Notes” under XII. Saturnia (Neoris) schencki STAUDINGER,
1881. We think that this series (in spite of the barcode SNB 1492
[Fig. 67] for one specimen which keyed out as “schencki” and
another BC 3218-wn-F02 [Fig. 66] of the same series, which keyed
out as shadulla, while the specimens are absolutely identical in
their morphological characters and clearly not typical for schencki)
entirely belongs to S. (N.) shadulla; the exceptional barcode result
may be a contamination earlier overlooked or perhaps some case
of female hybrid introgression.

Tadzhikistan: 3 3d, Eastern Pamir Mts., Zulumart Mt. Range,
3700 m, 1.-10. v 2014, leg. V. Gurko; GP 2506/16 SNB; BC SNB
5845, 5846 (CSNB). 4 33, Varzob Valley [38°46" N, 68°49" EJ,
20. vir. 2003, leg. R. YakoviLev (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. vi1.-
28. vur. 1997, leg. V. Gurko (CSLL). 10 34, 1 @, same data, BC
SNB 5111 (J, Fig. 64), 5113 (Q, Fig. 63) (CABF). 2 §d&, Dushanbe
[38°29" N, 68°49" E], 14. x. 1981, leg. R. YakoviLev (CSLL). 2 33,
Tigrawaja Batka Reserve, Dshilkul, 15. vir.-25. vir. 2000, leg. O.
Lececin; BC SNB 5107 (CABF). 2 34, Fan Mts., Akman [39°9" N,
68°112" E] (CABF). 1 &3, Turkestan Range, Kusawlisaj 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 1x. 1981, Z. WEIDENHOFFER
(CRLN).

Turkmenistan: 2 33, 2 QQ, Kugitang Mts. [37°47" N, 66°30" E],
1300 m, leg. V. Tuzov; & GP 2171/10 SNB; BC SNB 3564 (CSNB).
333, 3 @9, Kugitang Mts., 1100 m, ex larva 1991 (CRLN).

Uzbekistan: 1Q, Aman Kutan village [39°18' N, 66°57" E], e.l. found
v. 1992 on Prunus, emerged x. 1993, leg. LapisLav, coll. NARDELLT;
BC SNB 3562 (CSNB). 1 &, 1 Q, same locality, e.l. 6. v. 1988 [not the
date of hatching of the moth!], cult. L. Mi$xo (CABF). 2 33, 3 22,
Babalug Mts., 2000 m, e.o. x. 1991 on Malus, cult. V. SINniaEv; BC
SNB 3563 (CSNB). 1 &, Cimgan [41°32" N, 70°2 E], 1600-2000 m,
el 3.-14. vi. 1991 |not the date of hatching of the moth!], leg. L.
Misko; BC SNB 3561 (CSNB). 3 34, Zeravshan Mts., Kitab geology
research station [39°6’ N, 66°53’ E], 16.-20. x. 1997, leg. V. Gurko
(CSLL). 23 33, same data, BC SNB 5104, 5105, GP 01/1999 Berc-
MANN (CABF). 1 &, 2 QQ, same locality, e.o. 2. x. 1993, 30. 1x. &
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: &, Uriimqgi, 980 m, 10. 1x. 1959,
coll. Li Changqing (this specimen was illustrated by ZHU & WANG 1983:
412, pl. 134; 1996: 133, fig. 99, pl. VIl fig. 7), 43°49'30" N, 87°36'0" E;
72: 3, Emin county (= Dorbijin county), Kelumusu, 550 m, 16. Ix. 1960,
coll. ZHANG Facai, ca. 46°43' N, 83°31' E; (both CASB). — Fig. 73: 5. (N.)
schencki (or possibly oliva?), China, Xinjiang, Liaohe, Jinghe county,
Liangfan Station, [Dzungarian Alatau, 44°34' N, 82°47' E], CASB, only
tentatively identifed as schencki, see text. — Photos 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 bergmanni?) feeding 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. Photos Sergey TiTov. —
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 Betula tree; photos Vladimir GURKO. — All these conveyed by
A. BERGMANN; 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 3 (worn); photos R. TRUSCH.
87-92: specimens from humid to drier areas of the distribution; 87—88:
& and @, Azerbaijan, Talysh, very humid; 89: &, Iran, Gilan, still humid;
90: Iran, Golestan, Tange Gol, still humid; 91: Iran, Golestan Forest,
Almeh, drier; 92: Turkmenistan, Kopet Dagh, dry; specimen photos S.
NAUMANN. 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. vir.-1. x.
1997, 1eg. A. Legezin; GP 02/1999 BErgMann; BC SNB 5109 (CABF).
3 383, Tian Shan (W), Grofier Tschingan, Gukan Dag [ca. 40°40’ N,
71°30" E], 1400 m, 10. x1. 1997, leg. O. Lecezin (CABF). 1 g, or.,
Thian-Shan, Chatkalski, nr. Chimgan, 1700 m, 1.-5. vi. 1983, BC
SNB 4945 (Fig. 65) (CWAN in SMFL). 8 34, 1 @, Uzbekistan-Tad-
zhikistan-Afghanistan border triangle, W Kafirnigan river, 50 km
N Afghanistan border [ca. 37°47’ N, 68°3’ E], 1200 m, end x.-end
x1. 2007, leg. V. Gurko; & GP 2503/16 SNB; BC SNB 4887 (Q, Fig.
62), 4888 (CSNB).

Kyrgyzstan: 1 3, LT of S. (N.) alatauica, Alma Ata; So. Zail. [= Zai-
lyiski] Alatau, Mal. [Malenkaja] Almatinka, 1500 m, 7. x. [19]35,
svet. [at light], I. N. Fiipjev” [in Cyrillic letters]; GP 2511/16
SNB (ZMHU). 1 &, PLT of S. (N.) alatauica, Alma Ata, Trans-
ili Alatau; Almata, 1500 m, 15. x. [19]36 (ZMHU). 2 33, [Chuy
Prov.], Suusamyr Range [ca. 42°10’ N, 73°58" E], 2400 m (BEEKE &
PaukstapT 2011: 320, illustrated, not personally 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).
3 338, 4 @9, Alexander Mts., Aksu [Ak-Suu] gorge [41° 29’ N,
75°12" E, 1800 m, 10. x. 2002, leg. S. Toroprov (CSLL). 1 3, same
data (CABF). 1 &, Kirgizskij Mts., Chveok Kayndy [W Bischkek, ca.
42°41' N, 73°39’ E], 13. x. 1993 (CSLL). 6 33, 3 99, Tian Shan (W),
Chatkalsky Mts., Mt. B. Chimgan [near Tashkent, ca. 41°30" N,
70°45' E], 2600-3100 m, 22. 1x.-15. x. 1998, leg. D. SoBaNIN (CSLL).
1 &, Tashkumyr Distr., Naryn river [41°20' N, 72°13" E], 2000 m,
17. 1x. 1998, leg. V. Gurko; BC SNB 5106 (CABF). 2 33, 1 Q,
Kirgiz mountain ridge, Frunze city env,, 1x. 1984 (CRLN). — 1 &,
“Tadzhikistan” [recte Kyrgyzstan, maybe Kazakhstan?], “Alma Ata,
Issykul sept., Khoum Bel Mt., 3000 m; alatauica B.-H. Co-Type”
[i.e., no type material!] “O. BanG-Haas” [red] (CRLN). 12 3d,
Chatkal Reserve, 60 km ESE Tashkent [40°6’ N, 71°56’ E], 1250 m,
3.-19.x. 1992, leg. V. ZoLoTHUHIN (CSLL).

Preimaginal instars: A complete life cycle of material from Uzbe-
kistan, which evidently belongs to S. (N.) shadulla, was figured by
Lawmpe (2010: pl. 322, p. 327).

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

X. Saturnia (Neoris) oliva A. BanG-Haas, 1910
(Figs. 35, 36, GP-Fig. N.)

Saturnia stoliczkana oliva: A. BaNG-Haas (1910: 31, not illus-
trated).
= haraldi SCHAWERDA, 1923 (Fig. 36), syn. rev.

Borp BIN and status: No barcode available for either of the
two synonyms. — This is a somewhat provisional species requi-
ring further study. The synonymy is based on nearly identical
type locality and generally external similarity of the two types.
Map: Two asterisks: type locality of oliva = black with yellow
frame; type locality of haraldi = pinkish with yellow frame
(placed on the respective coordinates listed above in the
catalogue).
Diagnosis: As the name oliva suggests, this small species (Lfw. of
HT oliva 43 mm, HT haraldi 44 mm) is of a dark greyish-brown,
somewhat olive ground colour. So far no reliably identified spe-
cimens aside from the type material were in our hands, so there
cannot much be said about variability. S. (N.) oliva has relatively
short fw. with rounded apex (responsible for a somewhat “square-
like” look of the set specimens), both fw. ante- and postme-
dian lines are prominent, dark grey to black, followed by broad
white submarginal band and relatively narrow marginal area (in
comparison with other taxa) of olive colour. The fw. ocellus is
almost round, just a little ovoid, of 6 mm maximum diameter in

both HTs. Hw. with very broad antemedian line which is situated
far away from the wing base, the hw. ocellus round, quite large,
of 11 mm diameter, with broad black outer portion. It is, aside
from some specimens of S. (N.) schencki, the only species where
the ocellus touches the antemedian line and the prominent double
postmedian line as well.

& genitalia (GP 2516/16 SNB HT oliva; GP-Fig. N): For our stu-
dies we could only dissect the HT of S. (N.) oliva, but not the HT
of haraldi, and no further specimen was available for dissection.
Therefore 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
directed laterally. Dorsal apex of the valves rounded, the ventral
process situated near to the apex, with only a short projection.
Internal process at the base of the valves rounded and prominent.
Dorsal juxta processes short and acute with strong basal scleroti-
sation in between, the interal process very short, almost absent.
Saccus short. The phallus of average size, about 1.9 mm long. The
structure 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 spoon-like 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
Uygur autonomous region.

Material examined: [All PR China, Xinjiang Uygur autonomous
region]: @ HT of. S. (N.) oliva, “Chin. Turkestan, Thianshan mont.
Or., Juldus-Tal, 2500 m, vir.”; GP 2516/16 SNB (ZMHU), plotted on
the map for 42°38" N, 84°43" E, according an old atlas (ANDREE
1896). — & HT of. S. (N.) haraldi, [PR China, Xinjiang Uygur aut.
reg.], “vom Thian Schan im Juldusgebiete” (NHMW); this is just
about the same place as for Saturnia stoliczkana oliva. For details
see above in the catalogue for the type localities.

Preimaginal instars: unknown.

Note: The specimen illustrated by Zuu & WancG (1996: 133, fig.
100, pl. VII fig. 8) from Xinjiang, Liaohe, Jinghe county, Liangfan
Station (locality details from Dr. Xue Dayong of CASB, Beijing),
[Dzungarian Alatau] (our Fig. 73), as “Neoris stoliczkana” might
possibly represent S. (N.) oliva, but the illustration is not reliably
conclusive, and for the time being we decided to include it tenta-
tively in the Map as S. (N.) schencki. Of course, this specimen does
not belong to the true Indian S. (N.) stoliczkana.

XI. Saturnia (Neoris) svenihedini (HErRING, 1936)
(Figs. 37-39, 71-72, GP-Fig. O.)

Neoris huttoni sveni-hedini [sic, incorrect original spelling]:
HerinG (1936: 61, not illustrated).
Borp BIN and status: No barcode available. Besides the HT
specimen there are a few specimens in CASB known today
(see under Notes), and these specimens apparently share a
common external morphology as described below. — This
is again a somewhat provisional species requiring further
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 infor-
mation, no further specimens known from European museums.
However, Xut Dayong from CASB kindly sent us photos of Neo-
ris specimens from China (including the specimens illustrated by
Zuu & Wane 1983, 1993, 1996). 3 or 4 of these moths evidently
(from external morphology) belong to S. (N.) svenihedini and are
here used in comparison, in addition to its geographically nearest
neighbour species, S. (N.) oliva and S. (N.) schencki.
The HT is of very light greyish brown colour, with less prominent
pattern elements compared 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. antemedian line slender, but bordered by a
unique broad white basal portion. The inner fw. postmedian line
very slender, almost touching the far marginally situated ocellus,
the marginal postmedian line prominent, and of the same width
all over its length. The fw. apex a little tapering, outer margin a
little concave as described already by HeriNnG. With 56 mm Lfw.
the HT is much larger than specimens 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 diameter.
Photos of some specimens from PR China, Xinjiang, sent by XUE
Dayong 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
variability 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, incon-
spicuous pattern, elongated fw. and smaller hw. ocellus.

& genitalia of the HT have not yet been studied. We tentatively
believe that the genitalia illustrated by Zuu & Wane (1993: 278,
fig. 16; 1996: 134, fig. 99a, each under the name “haraldi”) and
reproduced here in our GP-Fig. O from the photo of the original
slide (photo kindly sent to us by Xue Dayong, CASB) most likely
represent the & genitalia of S. (N.) svenihedini. No further geni-
talia were available to us, and therefore we cannot say anything
about variability. Uncus with broad base, getting more slender to
the medial part, with two dorsolateral processes, rounded at their
tips. Valve apex triangular, rounded, the ventral process slightly
indicated, much more ventrally than in S. (N.) oliva, sacculus pre-
sent. Internal process at valve base prominent, rounded. Dorsal
juxta processes short with broad base, internal process very short,
rounded at its end, phallus short as well. Saccus broad. The phallus
was not removed in this dissection, but ZHU & WANG (1996) show a
small peculiar hook at the distal end of the sclerotized part.

Distribution: Known from the type locality in the Dzungarian
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., Uriimgqi, 980 m, 10. 1x. 1959, Fig. 71; Emin county, (= Dorbi-
jin county), Kelumusu, 550 m, 16. 1x. 1960, Fig. 72; Shawan county,
about 170 km west Uriimqji, 19. 1x. 1979, native collector, specimen
not figured by us.

Material examined: We examined photos of the HT (high resolu-
tion photos sent from NHRS; there are also low-resolution pictures
in the Web under “huttonisvenhedini” on NHRS 2005-2016). In
addition photos of 3 specimens (one more specimen is possibly
not S. (N.) svenihedini, but another species, which cannot safely
be determined from the photo only, so we omitted this specimen
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 separate
species, requiring further studies.

The specimen from Xinjiang illustrated as “2972. Neoris haraldi
ScHAWERDA” by ZHU & WANG (1983: 412, pl. 134, fig. 2972) and for
which these authors (ZHU & WaNG 1993: 278, fig. 16) also showed
a line drawing of the & genitalia and again by Zuu & Wane (1996:
133, fig. 99 [again the genitalia of 1993], pl. VII fig. 7) most likely
show a specimen of S. (N.) svenihedini. This is based on the light
ground colour (especially on the hw.) with little marking, small
fw. ocelli and pinkish basal field on the fw. (compare ZHU’S &
Wang’s figures with our Figs. 37 & 39 and 70 & 71). This specimen
illustrated by Zuu & WaneG (1983, 1996) is illustrated again here
in our Fig. 70. The & genitalia shown by Zuu & Wane (1993: 278,
fig. 16), illustrated here again in our GP-Fig. O, may therefore be
interpreted as putative genitalia of svenihedini and are described
above as such.
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XII. Saturnia (Neoris) schencki STAUDINGER, 1881
(Figs. 29-30, 68-69, GP-Fig. P.)
Saturnia schencki: StaupINGer (1881: 406[-409], not illus-
trated).
Borp BIN and status: AAB4397; well-defined 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 greyish-brown ground colour. Wild collected spe-
cimens have a Lfw. of 35 to 49 mm (LT 39 mm). The fw. costa
is somewhat curved, and the fw. margin a little concave in most
specimens as well, giving male specimens a somewhat elongate
fw. (those of the females is more rounded, as usual in the subge-
nus). All lines such as ante- and postmedian are very prominent,
of black colour. The fw. ocellus of ovoid form, with broad black
outer circle, the submarginal white portion prominent as well, fol-
lowed by an olive marginal area. Hw. with round, medium to large
sized ocellus, outer ring broad black. Also the hw. markings quite
intensive and less zig-zagged, the antemedian band always bent.

J genitalia (2508/16 SNB, 2512/16 SNB PLT; GP-Fig. P): Uncus
broad-based, longish, getting more slender to dorsal side, with two
short dorsolateral acute processes with acute tips. Valves generally
small and short, valve apex slender, rounded, the ventral process
only a small triangular projection, sacculus missing. Dorsal juxta
processes short and slender, internal process broad, ending spoon-
like, saccus triangular and medium-sized. The phallus with a small
lateral projection to the right at its sclerotized end. From size and
uncus form the structure resembles somewhat the genitalia 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-
garian Alatau and maybe Tian Shan.

Material examined (in total 14 3d&, 11 @Q): Kazakhstan, 6 33,
6 QQ, type series (= & LT, Fig. 29, + 11 PLTs, a PLT & see Fig.
30, see above), Saisan [Zajsan]|, HeHR. [= HABERHAUER]; 1 & PLT
with GP 2512/16 SNB (ZMHU). 1 &, Kazakhstan (E), Saur Range,
Zaisan village, ex larva 1x. 1990, GP 2508/16 SNB, BC SNB 3565
(Fig. 69) (CSNB). 3 34, 3 92, same locality, 1x. & x. 1990 (CRLN).
2 33, same locality, 1991, reared by R. LampE, ex CRLN (CWAN in
SMFL). 1 &, 1 Q, Zajsan, 47°28' N, 84°55' E, e.l. 1992, ex coll. A.
ScHINTLMEISTER (CWAN in SMFL). — China, Xinjiang: 1 &, Liao-
he, Jinghe county, Liangfan Station, [Dzungarian Alatau, 44°34’ N,
82°47" E], CASB, here only tentatively identified [no barcode] as
S. (N.) schencki, see Notes below. — 1 &, 1 @, Kuldscha [= Gulja, =
Xining, in the valley between Tien Shan and Dzungarian Alatau,
43°56' N, 81°31" E] (ex coll. A. Serrz in SMFL); illustrated in black
and white by Nissic (1981: 28, figs. 24a, b), the & illustrated here
again in Fig. 68 in colour; also included tentatively [no barcode, no
GP] here under S. (N.) schencki.

Preimaginal instars: unknown (the species was evidently rear-
ed in Europe, but there was no published documentation and
description with photos).

Notes. The specimen illustrated by Zuu & Wane (1996: 133, fig. 100,
pl. VII fig. 8) from Xinjiang, Liaohe, Jinghe county, Liangfan Station,
[Dzungarian Alatau, 44°34' N, 82°47" E] (locality details x1. 2016
from Xue Dayong of CASB), as “Neoris stoliczkana” might possibly
instead of schencki represent S. (N.) oliva, but the illustration is not
reliably conclusive, and the identification via the GP illustrated by
Zuu & WanG (1993), which is severely broken and incomplete, is as
well not possible. For the time being we decided to include it tenta-
tively 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 locality
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label “Kazakhstan, Almaty Prov., Kizil Zsar (Red valley), 30 km SE
Almaty, 1100 m, 1. x. 2002, leg. B. BENEDEK & T. Csovari, coll. G.
FaBian”; see two of them on Plate 7 in the Figs. 66 (CWAN, BC
B3218-wn-F02) and 67 (BC SNB-1492). In our barcode NJ-Tree
in Text-Fig. A, the barcode B3218-wn-F02 keys out under S. (N.)
shadulla (with Bold-BIN AAB4396), while BC SNB-1492 is to be
found under S. (N.) schencki (Bold-BIN AAB4397). We think that
this series entirely belongs to S. (N.) shadulla; the exceptional bar-
code result may be an earlier overlooked contamination or other
error or some case of female hybrid introgression. The specimens
are absolutely identical in their morphological characters and not
typical for schencki. Whether there is also a mislabelling involved
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 Zuu & Wanc (1983: 412; 1996: 111
[map], 113, 133) from Xinjiang, China, see above under
S. (N.) svenihedini (= “haraldi” sensu ZHU & WANG) and
S. (N.) schencki [or oliva?] (= “stoliczkana” sensu ZHU &
WaANG).

The following locality data are for one or another cause
doubtful and cannot be interpreted on basis of the above
accepted 12 species; they most likely represent misiden-
tifications or mislabelled specimens.

* “haraldi” sensu Zuu & WancG (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 (Neoris)
known from any of these southern, eastern and north-
eastern provinces of China presently. These are appa-
rently misidentifications. Xue Dayong (CASB) explicitly
supports this view [in litt.| as misidentification by non-
specialist collectors.

* “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 Siberia, Russia.)

This is possibly based on a label of a specimen in coll.
ZSM published by pe FreiNa (1992), which the senior
author has also seen personally some years ago. It can-
not be totally ruled out that Neoris may reach further
North in the Central Asian mountain ranges, but besides
a somewhat dubious listing of “the eastern Sayan [Mts.]
near Lake Baikal” [the E Sayan Mts. are about 1000 km
NE of the Saur Range and Zajsan] for his “Neoris huttoni
shadulla” without any documentation cited for this
record by Prrraway (2016) we have not found any detailed
further records of Neoris from Siberia: Lake Baikal area.
Therefore this is an implausible locality and most likely
a case of one or more mislabelled collection specimen][s].

* Prrraway (2016) also lists for his “Neoris huttoni® in a
broad sense (without accepting separate species and
lumping all together) “Krasnoyarsk and the Tuva area”
in Russia. As discussed above we have not found any
reliable source for these places so far.

* A further pair of Saturnia (Neoris) [probably sha-
dulla?] (not plotted on the Map) in CRLN in ZSM has
labels listing the locality data “Amur” in Far East Russia
[Primorye]. This is an extremely implausible locality and
surely also a case of mislabelled collection specimens.

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 result in any specimens avail-
able for external comparison, genitalia dissection and/or
barcode analysis. Two recent examples:

* Kors (2016: 19, fig. 5) illustrates a caterpillar of a
Neoris (under the misidentification “Neoris huttoni
Moogrg, 1862”) from the Altyn-Emel Nature Reserve
in Kazakhstan (approx. 44° N, 78°48" E, see Map,
larval photograph square no. 4). It is said that the
larva fed on “wild cherry”, but without providing an
identification (scientific name) of the foodplant. This
caterpillar may most likely have been either of S. (N.)
shadulla or S. (N.) bergmanni, but this cannot be iden-
tified from just a single caterpillar photo without bar-
code analysis.

* Another picture of a Neoris caterpillar was shown by
Haas (2016) from [translated] the “Nuratau foothills,
part of the Kyzylkum desert, N, between Hayat and
Djizak, S Aydarkul, in Uzbekistan; see Map, larval
photograph square no. 1 [approx. 40°37" N, 67° E]).
This area is quite distant in the NW of the localities
which we have marked in our Map, and we have no
idea which Neoris species may be illustrated by Haas
(possibly again shadulla?), because here is again no
specimen available for external comparison, genitalia
dissection and/or barcode analysis. The foodplant of
the caterpillar was determined as Amygdalus spino-
sissimus; the present placement of Amygdalus is as a
subgenus in the genus Prunus (Rosaceae) (Prunus -
WikirepIA 2016).

Considering the general polyphagy of Saturnia caterpil-
lars, Rosacae are not in the least surprising records.

There will surely be more publications of such type,
based on unidentified or misidentified observations,

Plate 9: Saturnia (Perisomena) and S. (Neoris), preimaginal instars. — Figs.
93-100: S. (Perisomena) caecigena, Croatia, Krk Island [cult. PITTAWAY]
resp. Bitola, Greek Macedonia [WENCZEL]; 93: ova; 94: L, larva; 95: L,
larva; 96-97: ca. L, larva (penultimate), usually there are only 4 larval
instars in S. (P.) caecigena, rarely 5; 98—99: last instar (usually L,); 100:
cocoon and pupa. — Figs. 101-112: S. (Neoris) shadulla, Kyrgyzstan,
vic. Bishkek [PITTAWAY]; 101: ova; 102: L; 103: L,; 104: ca. L,; 105-106:
L, (two forms); 107-109: L, (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) naessigi, L,, Eastern Turkey [PITTAWAY]. — Figs. 115-119:
S. (Neoris) naessigi, Armenia; 115: L ; 116: L,; 117-118 see next plate;
119: last instar (L) [NAUMANN]. — Photos 93-95, 100, 101-112, 114
© Tony PITTAWAY by kind permission (from PITTAWAY 2016); 96-99 B.
WENCZEL, Bubikon; 113, 115-119 S. NAUMANN (115-119 scanned from old
photographic slides).
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which do not deliver reliable and trustworthy informa-
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 lepidopte-
rists from the states of the former USSR, usually kindly
conveyed by A. BERGMANN, several sets of photos taken in
the wild during collecting expeditions in Central Asia. Of
these photographed caterpillars, however, we often did
not receive moth specimens for GP and barcode analyses
to reliably find out to which species these caterpillars
belonged. We show here, nevertheless, some of the photos.

» Kazakhstan, Chu-Ili Mts., N of Almaty (not separately
shown on Map, because a symbol would overlap with
the symbols for the type locality of alatauica [i.e., the
synonym of shadulla] and a locality for bergmanni):
From there we received a photo of the landscape (Fig.
74) and two photos of ca. penultimate to ultimate
caterpillars (one see in Fig. 75), feeding upon Spi-
raea hypericifolia (Rosaceae), taken by Oleg BeLyaLov,
conveyed by A. BERGMANN.

¢ Kazakhstan, Karatau, NW Tian Shan: From there (see
Map, larval photograph square no. 2 [approx. 42°53'
N, 69°59" EJ, northern part of the Mts. and surroun-
dings of Lake Biikikul [not located] (Figs. 76-78), of
mid-May 2010) and another locality closer to Almaty
(Boralday Mts. near village Tirekty [not located], Figs.
79-80, of early May 2011 and Altyn-Emel, Chulak Mts.,
Taigak cove [not located], Fig. 81) we received larval
photos (half to full grown larvae) apparently feeding
on wild apple (Malus sp.) or quince (Cydonia sp., both
Rosaceae) or something similar (perhaps Prunus sp.?).
Photos were taken by Sergey Tirov, Pawlodar on Irtysh
in N Kazakhstan, conveyed by A. BERGMANN.

* Tadjikistan, Rushan Range, Pamir (see Map, larval
photograph square no. 3 [approx. 37°54" N, 71°10’
E]): From there we show in Fig. 82 a mature cater-
pillar found on Betula cf. pamirica (Betulaceae) and
in Fig. 83 a & specimen on a Betula tree bark. Photos
Vladimir Gurko, Chernovtsy, Ukraine, conveyed by A.
BERGMANN.

Details on photos of further, doubtlessly identified cater-
pillars (of S. (N.) naessigi, galeropa, shadulla) are to be
found under the respective species.

General discussion

Most of the old material (i.e., dating back before world
war II) from museum (and private) collections is usually
not very helpful for critical studies, in spite of the fact
that it sometimes exists in surprisingly large numbers,
but usually of very inhomogenous origin:

1. Old material usually has only very insufficient, incom-
plete or even evidently misleading to wrong locality
labels.

2. Many old specimens apparently have been reared,
but usually without any documentation of this on the

labels, and no preimaginal descriptions and illustra-
tions are available.

3. Further, if the reared specimens are “dwarfs” (which
appears to be the rule!), genitalia dissections may be
useless, because sheer size-depending characters and
allometric growth may be involved.

4. Identifications (if present at all) are usually just mis-
leading and/or incorrect, in accordance with the cha-
otic interpretations of the systematic arrangement in
literature during time.

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

Therefore, many such old specimens in private and, espe-
cially, museum collections, if not belonging to a clearly
identifiable type series, have been more or less ignored
for the present study; we studied mainly the old types
(only by morphological methods) and then relatively
modern material with more detailed and more reliable
locality data, including better chances for barcoding suc-
cess. Modern reared material was analysed with regard
to barcode data, and when genitalia were dissected, then
only for “normal sized” specimens. Much of the old col-
lection material is not safely identifiable without major
effort and, therefore, is not of much help in a revision.

The 12 species (plus 2 synonyms) listed here are quite
heterogeneously studied due to lacking availablity of
(especially recent) material for some of them, and there-
fore their validity is different from taxon to taxon. Some
taxa are known from their single types or small series
only (e.g., S. (N.) stoliczkana, oliva, haraldi, svenihedini,
eckweileri), while others have more or less recently been
collected in often much larger numbers, resulting in
more detailed knowledge, both for the characters defin-
ing the taxa and the variability. When the variability
appears to be especially large, like, e.g., for S. (N.) codyi,
the externally “defining characters” may sometimes be
obscured. In any case, more recent material, provided
with reliable and exact collecting data and accessibility
for GP dissection and barcode analyses, is urgently
required for further studies.

Itis 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 paper. We
were not aware of this prediction until we eventually just
had reached this number (under inclusion of our 3 new
species).

For some species (namely S. (N.) stoliczkana, oliva inclu-
ding haraldi, svenihedini, naumanni) there is no com-
plete barcode at all available so far (usually because
there were too few and/or too old specimens which
require expensive special “forensic” treatment to success-
fully obtain any DNA sequences). For one or two of these
(S. (N.) stoliczkana and, to some degree, also svenihedini,
as the specimen of the illustrated genitalia is only provi-
sionally associated with the taxon), there are in addition
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no & genitalia dissections available, and the larval instars
of all of these remain unknown (or at least undocumen-
ted and unpublished) so far.

Further, there are, especially from more recent times,
including sources in the WWW, some photographic
records 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 regularly
(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 well-de-
fined, but still offer a lot of questions: Specimens of S.
(N.) codyi, for example, from various places are a bit
heterogeneous in their barcode (however, not clearly
suggesting a split into different species), but extremely
variable in external morphology (colour, pattern). The
externally well-distinct S. (N.) huttoni shows (based on
the single analysed specimen so far) the same BIN code
as codyi. From S. (N.) stoliczkana, we do not know the
barcode nor the & genitalia, but its type locality is just
behind the first chains of the Himalaya reached by mon-
soonal rain in the dry Spiti valley quite close to the area
of huttoni, and it may be speculated about the relations
between these three taxa.

However, we think that we have summarised the pre-
sently available information on the different populations
and species of Saturnia (Neoris) sufficiently to have a
rather reliable basis for further research; we studied and
illustrated all types and many recently collected speci-
mens. The closing of “character gaps“ (based on present
gaps in documented distribution), based on new material
and different populations, or the identification of new
characters may lead to new results.

Checklist of the revised subgenera

With synonyms and (where existing) BoLp’s BIN codes,
but without misspellings and other invalid and infrasub-
specific names. First sorted by subgenera, then in chro-
nological order of names.

1. Subgenus Saturnia (Perisomena)

One species with three subspecies.

Saturnia (Perisomena) caecigena Kupipo, 1825

Bold-BIN AAC6908.

S. (Perisomena) caecigena caecigena Kupipo, 1825
= parviocellata FRIEDEL, 1968

S. (Perisomena) caecigena transcaucasica (O. BANG-
Haas, 1927)

S. (Perisomena) caecigena stroehlei NissiG, 2002
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2. Subgenus Saturnia (Neoris)

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

Saturnia (Neoris) huttoni (MOORE, 1862)
Bold-BIN AADG6590 (but see also S. (N.) codyi!).

Saturnia (Neoris) shadulla (Moore, 1872)
= alatauica O. BANG-Haas, 1936 syn. rev.
Bold-BIN AAB4396.

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

Saturnia (Neoris) schencki STAUDINGER, 1881
Bold-BIN AAB4397.

Saturnia (Neoris) galeropa PUNGELER, 1900
Bold-BIN ABX5743.

Saturnia (Neoris) oliva A. BANG-Haas, 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)
Bold-BIN AAE0432.

Saturnia (Neoris) codyi PEIGLER, 1996
Bold-BIN AAD6590 (but see also S. (N.) huttoni!).

Saturnia (Neoris) naumanni NAUMANN, NASSIG &
LOFFLER, sp. n.

[No Bold-BIN available, no or incomplete barcode result.]

Saturnia (Neoris) bergmanni NAUMANN, LOFFLER &
Nassig, sp. n.
Bold-BIN AAB4398.

Saturnia (Neoris) eckweileri NAssiG, NAUMANN &
LOFFLER, sp. n.
Bold-BIN AAB4399.

Supplementary information to Part A, Saturnia
(Perisomena)

A kind note by Alireza Naper1 (Tehran) in x1. 2016 infor-
med us that the distribution area of Saturnia (Periso-
mena) caecigena evidently also comprises Iran: Hasan
GHADERI, who works for the department of Environment
in Kordestan, found in a house garden in the village Dar-
reh Tefi between the Zeribar Lake and the Iraqi border in
the most northwestern part of the Zagros range (see Fig.
129, green dot) a few specimens, probably lured by noc-
turnal illumination (photos seen). Thanks also to Hiwa
Ferz1 who informed A. Naperr about this interesting
record. There was no specimen available for barcode or
any other studies so far.
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Plate 10: Saturnia (Neoris), preimaginals. — Figs. 117-118: S. (Neoris) naessigi, Armenia; 117: L, (top)/L, (bottom); 118: L, [NAUMANN]. — Figs.
120-128: S. (Neoris) shadulla, China, Xinjiang, Kunlun Shan Mts. (Keng Tau Mt.), Oytag (“very dry slopes with sparse bushes and Juniperus”), F, ex @
leg. FLORIANI & SALDAITIS, cult. V. VIsINSKAs [one Barcode SNB 5252, see Table]; 120: L, larva; 121: L; 122: 1; 123: L ; 124-125: L; 126: cocoon, 127: Q,
128: 3. — Photos V. VIsINSKAS. — Fig. 129: Supplementary map for S. (Perisomena) caecigena, additional locality in Iran close to Iraqi border; see text.
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Correcting a homonymy in Saturnia: Saturnia (Neoris) clasnaumanni NAUMANN, NASSIG & LOFFLER, nom. nov. pro S. (Neoris)
naumanni NAUMANN, NAsSIG & LOFFLER, 2017 nec S. (Rinaca) naumanni BRECHLIN, 2001 (Lepidoptera: Saturniidae)

Dr. Stefan Naumann, Hochkirchstrasse 71, D-10829 Berlin, Germany; sn@saturniidae.com
Dr. Wolfgang A. Nissic, Entomologie II, Forschungsinstitut Senckenberg, Senckenberganlage 25, D-60325 Frankfurt am Main, Germany; wolfgang.naessig@

senckenberg.de

Swen LOFFLER, Hospitalgasse 7, D-09350 Lichtenstein/Sachsen, Germany; swen.loeffler@t-online.de

Rodolphe Roucerik kindly informed us that we somehow managed
to produce a homonym while describing three new species of the
subgenus Saturnia (Neoris):

The new species Saturnia (Neoris) naumanni NAUMANN, NASSIG &
LOFFLER, 2017 (dedicated to the late Clas M. NAUMANN) is regrett-
ably a primary homonym (Art. 57.2 and 57.4 of ICZN 1999) of
Saturnia (Rinaca) naumanni BRecHLIN, 2001 (dedicated to Stefan
NauMaNN, published in Nachrichten des Entomologischen Vereins
Apollo, N.F. 22 (2): 90; see BrecuLIN 2001).

We here erect a substitute (replacement) name to correct this
homonymy (Art. 60.3, ICZN 1999):

Saturnia (Neoris) clasnaumanni NAUMANN, NAsSIG & LOFFLER,
nom. nov.

pro: Saturnia (Neoris) naumanni NAUMANN, NAssIG & LOFF-
LER, 2017 (in NAssiG, NAUMANN & LOFFLER 2017)
Saturnia (Neoris) clasnaumanni nom. nov. is, in accordance with
Art. 72.7 ICZN, an objective synonym of the substituted name and
has the same type specimen as the replaced homonymic name. For
the description and all other presently available information on
the species, refer to Nissic et al. (2017).

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

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