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Splitting the genus Noctua LUNNAEUS s.l. and characterization of three
Noctua. s. auct.-species - Euschesisjanthina ([ENIS & SCHIFFER-
MULLER ], 1775), E. janthe(BORKHAUSEN, 1792) and E. tertia\{{ON

MENTZER, MOBERG & FIBIGER, 1991) - by external characters of adults
and larvae patterns. Possible family- and genus- level principles of
taxonomic classification in the series Noctuidae Europaeae. * **

HERBERTBECK

Abstract

Again the generic differentiation B8k & al. 1993) ofNoctuaLinnaeus is
demanded and it is put the question of the presence of common principles for
taxonomic decisions in the different levels (species-, genus- and also family-
level) in the Noctuidae Europaeae as compared with the latest taxonomic act
in the genusCosmiaOchsenheimer, 1816 with five species in Europe and
distribution of these now into five subgeners(GER & HACKER 2007), and

still more the splitting of the Noctuidae s. Hampson into the families Erebi-
dae (for the quadrifine subfamilies of the Noctuidae s. Hampson, including
also the previously autonom families Lymantriidae and Arctiidae) and Noc-
tuidae s.str. for the trifine suibfamilies of the Noctuidae s. HampsBrcéR

& LAFONTAINE, 2005, AFONTAINE & FIBIGER 2006). Since then the syste-
matics of the Noctuoidea has undergone a revolution, which is not at all sup-
ported by the larval-systematics. But even as most of the generic changes of
the larval-systematist Beck have not been acknowledged by the imaginal-
systematists, because of the rivalry between imaginal- and larvalsystematics,
the same is it with the higher systematics. The many molecular-genetical in-
vestigtations of the recent yearsadiRl & AL. 2010-2013) are not able to
support the present systematics of the Noctuoidea by Lafontaine & Fibiger
(BECK 2009, BeCK, lecture on the SEL-Congress, 2013 amtBin press.).

The causes for misidentifications of the adults of EheschesisHubner
[1821] spp. on the basis of their appearance since the descriptitoctfa
janthe Borkhausen, 1792 are discussed. A correct determination of the three
taxa by the appearance of the adults is often impossible. The development of
the larval pattern in the three taxa is documented from the L3- to the last in-
star. The differences in the pattern of the larvae betweganthinaandE.

tertia are slight, but the cause of the difference is essential. The pattern of the
larva of E. jantheis well characterizable; together with the characters of the
adultE. janthemay be considered as bona spec. The final taxing of the three
taxa awaits the results of the genitalic investigations of the now authentic ma-
terial and of molecular-genetical investigations of this.

Key-words: rivalry between imaginal- and larvalsystematics, comparison of
imaginal patterns and of larval patterns, Lepidoptera, NoctuMiaetualin-
naeus auctuschesis janthindertia andjanthe
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Zusammenfassung

Wieder ist die imaginalsystematisch nicht nachwgkne generische
Gliederung der so heterogenen Gattilogtual INNAEUS (BECK & AL. 1993)
Gegenstand dieses Artikels, zugleich aber verbunuénder Frage, ob
Uberhaupt in der Serie der ,Noctuidae Europaedgtmieine Prinzipien fir
taxonomische Entscheidungen auf dem Niveau vonuGgéh und sogar
Familien existieren. Die Praxis in den Noctuidaerdpaeae lasst solche
Prinzipien vermissen. Die Folgen davon sind grandr Auf Grund des
volligen Missverstandnisses der phylogenetischeste®yatik werden unter
Berufung auf diese die klassischen Noctuidae s. g¢am in die Familien
Erebidae (fur die quadrifinen Unterfamilien der Nodae s. Hampson, unter
Einschluss der bis zu diesem Zeitpunkt allgemeierkannten autonomen
Familien Lymantriidae und Arctiiddeund Noctuidae s.str. (fir die trifinen
Unterfamilien der Noctuidae s. Hampson aufget&ilBIGER & LAFONTAINE,
2005, LAFONTAINE & FIBIGER 2006).

Diese Revolution in der Systematik der Noctuoid@a keineswegs von der
Larvalsystematik mitgetragen Bk 2009, Vortrag auf SEL-Kongress in
Blagoevgrad 2013, in press.). Aber genauso wie dieisten der
taxonomischen Anderungen Becks auf dem Gattungsniveegen der
Rivalitat zwischen Imaginal- und Larvalsystematibr \allem von BIGER
(1997) nicht anerkannt wurden, so ist dies mit lf@neren Systematik. Die
zahlreichen molekulargenetischen UntersuchungesHi®Z & AL. 2010-
2013) seit der folgenschweren Entscheidung v@MGER & LAFONTAINE
2005, 2006 sind nicht in der Lage, die Systematik Fibiger und Lafontaine
eindeutig zu unterstiitzen. Dies ist nach den Dariggn Becks (Bck, SEL-
Kongress 2013, BcK in press.) auch gar nicht méglich.-

Die Ursachen fir die Fehlbestimmungen sowohl dawvém wie auch der
Imagines deilEuschesigNoctuaauct.)-Artenjanthing janthe und tertia seit
der Beschreibung voNoctua jantheBORKHAUSEN, 1792 werden dargelegt.
Eine sichere Bestimmung nach dem Aussehen der ksenen Tiere ist oft
nicht moéglich. Die Entwicklung des Zeichnungsmusteei den Larven der
drei Arten wird an Hand von parallel montiertenofptafischen Aufnahmen
fur die einzelnen Stadien (vom L3- bis zum L6-Stadi dem letzten
Larvalstadium) aufgezeigt.

Die Unterschiede im Zeichnungsmuster zwischen demdn vorE. janthina
und E. tertia sind gering, aber die Ursache dafir ist essentiels
Zeichnungsmuster de. janthelLarve ist gut charakterisierbar; zusammen
mit den imaginalen Merkmalen (auch die Gestalt \desica) kannjanthe
daher als eine gute Art eingestuft werden, wastditia weiterhin fraglich
bleibt.

Die endgiltige Taxierung dieser drei Taxa hangt \wer sorgféltigen
genitalmorpholog. Untersuchung von nun gesichertarovo-Material wie
auch von moleculargenetischen Unteruchungen dessalb. Um Beides will
sich die, Plontke-Gruppe” kimmern.
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Introduction

For the investigation of the larvae of the Europbactuidae | did not have any mate-
rial Euschesis tertidor a long time and up to now, | could not stdie determination of the
first tertia-material by BsHkov (2002), because the larvae were so clode. fanthina In
2005 RONTKE & AL. doubted the status f#@ntheand tertia as full species; on the photos of
the ,tertia"-larva of this paper no differences ktbbe seen as compared with the larva of
janthina That stimulated again my interesttartia. In 2007 again WGGETT & BECK got
material by ESHKOV, but the result of the investigation and comparig@s the same as in
2002. Finally in 2008, at random, there again w&schance of parallel-rearing of all three
Euschesigaxa, and especially the excellent photographicudwentation of all instars of
these by Mrs Altmann brought the solution of théstanding problems. The parallel mon-
tage of the pictures of the respective instarshefthree taxa were suitable for the final
comparison.- Parallel the ||BNTKE-group” 2005 was concerned with the same problem.
Thus, in 2008 the efforts ofE K and HAGGETT as well as of the J®ONTKE-group” offered
the chance to throw new light on the problem witke threeEuschesidaxa. Friedrich
(member of the ,PONTKE-group”) provided me with real tertia-material (pb®) from
Cyprus, BEsHkov sent new material from Bulgaria, further the materom N-Italy (leg.
Ortner, IX 2008) larvally revealed to Iertia and last not least, one of the fojmnthe”-

Q9 (leg. BECK & ORTNER, 02-05.09.2008) from France (Dréme, Col de Pertaapglly
also proved to beertia, the first statement dertia for France. The identification of the
tertia-material from so different localities was made gibole by the identic appearance of
the larvae in comparison with thertia-larva from Cyprus.

Material and methods

Larvae and ex ovo-adults

Euschesistertia: 1. two @9 (with ex ovo-larvae and adults), leg. Ortner ia #nd of Sep-
tember 2008: | - Friaul - Caorle (at the coasthef Adria, north of Venice) - Brusse, 2m, ex
ovo Ortner, Beck, Haggett, Altmann, adults at Ortrigoodey (for genitalic dissection),
Altmann/Klemmer; preserved larvae at Ahola, Becagbkett.

2. France, Dréme, Col de Penn&, TThe parent? (coll. Haggett) at first mistaken agh-
the-2”, leg. Beck & Ortner, 2.-5.09.2008, France, D&jr@ol de Penne, 900m, the progeny
at Beck and Goodey, det. Beck by the pattern of thHarva.

3. Bulgaria, Strandzha-Mts®Q leg. S. Beshkov & T. Yanakiev, 09.X.2008; progeaty
Altmann/Klemmer, Beck, Haggett, Goodey.

Euschesis janthe: three 99 “janthe-1", “janthe-3” (both coll. Haggett), “jame-4" (coll.
Beck), leg. Beck & Ortner, 2.-5.09.2008, France&)re, Col de Penne, 900m; the progeny
at Beck, Haggett and Goodey, Altmann/Klemmer.

Euschesis janthina: two 99, janthinal, janthina2, leg. KOBES D-Gottingen, Ende
August 2008. Progeny at Kobes, Haggett, Beck, Ggddamann & Klemmer.

The present investigation is based on experiengsew ovo-material of rearings made
during a period of 17 years. In 2008 it was possfbl the first time for the author to get
and to examine authentic ex ovo-materiakofertiafrom several localities of Europe. The
preliminary determination was afforded by the corigmn of the larvae of these different
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rearings as compared to the ex ovo-larvae of tleedtler taxa janthina andjanthe The
confirmation of the determination was made sureth® comparison to ex overtia-
material from Cyprus, where, in the opinion agIBER (pers. comm. to RIEDRICH) OCCurs
only tertia. As compared with the larvae g#nthe the differences betweganthina and
tertia are very slight and therefore it is not easy tpasate larvally these taxa. Only by
parallel montage of the pictures for comparisonhef instars L3- to L6- of all three taxa,
the discerning characters could be revealed artidse it was possible to state that all the
former material from Bulgaria (leg.EBHKOV & BECK, 2002 and leg. BSHKOV & ZLAT-
Kov, 2007) in fact already wds. tertia

Abbreviations:

A1-A8 = Abdominal segments 1 to 8.

D1=cephalad trapezoidal bristle-point on Al to A8.

D2= caudad trapezoidal bristle-point on Al to Alge(bristles, resp. the bristle-points form
on Al to A8 in dorsal view a trapezium, symmetrittathe dorsal median axis, therefore
the name for these bristles ,trapezoidals”) L116& = larval instars 1 to 6. LL-instar =
last or ultimate instar (usually the L6-instar)g'f3”, figures in parenthesis refer to the
numbers in the concerning literaturé. £ male,? = female)

Taxonomic division ofNoctua s.I. - the genuguschesis HUBNER, [1821],
presence of principles for taxonomical working in he series ,Noctuidae
Europaeae™?

Concerningfimbriata (SCHREBER 1759) andanthina at least the appearance of these
generic type-species are, as compared with the bibetuasensu BIGER-spp. (fig, 1), so
different that the decision of U8NER, 1821, for the two geneldaampra HUBNER, [1821]
(type-speciedimbriata) and EuschesisHUBNER, [1821] (type-specieganthing) is well
acceptable.

The main characters in the appearanc&wschesisare (fig. 3): adult in resting-position
similar to Lampra fimbriataalso concerning the pattern of the forewing; ionfal view
patagia contrasting coloured (dorsad dark, venpalé greenish, separated by a line in
continuation of the costae of the wings); the wihgéng held as a flat saddle-roof, this
character is also shared withmprg therefore BRKHAUSEN remarks relationship between
janthina/jantheandLampra fimbriaLINNAEUS (repsectivelyfimbriata SCHREBER. And DE
VILLERS termsjanthina ,fimbriaminor, 1789”. The valvae of thEuschesispp. are very
characteristic and unique, fig. 2. The eggs argeftoer with those dfamprg within Noc-
tua s.. unique, greenish, large and without coloutgga (Beck & al. 1993).
But already the comparison of only the male geiait@dithout the vesica) of the hitherto
not upgraded species (aroujahthina andfimbriata) proves that the differences of these
are so heavy as compared with those of the dbetuas.l. spp. that the geneBaschesis
and Lampra have to be revived and further genera have torbeted for the type-species
interjecta HUBNER, [1803], comesHUBNER, [1813] andorbona (HUFNAGEL, 1766) as al-
ready proposed and done bgdk & al. 1993. These “new” genera are identic witke th
species-groups ofiBIGER, 1997. Already in the fifties of the 20th centdisms wrote to
BECK that the only representative (speciesNottuais pronuba(TaAmMs had not taken into
considerationatlantica WARREN, 1905, the closely related speciespi@nuba from the
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Azores).- The arguments ofiBfGER (1997: 150) against the upgrading of tNectua
spp.by Bck & al.: ,the phylogenetical coherence then woulddestroyed and other gen-
era, e.gRhyaciaHUBNER, [1821] orOrthosiaOCHSENHEIMER 1816 would have to be split
too” are substanceless. Firstly the coherenceedfitittuataxa may be also emphasized by
an upgrading of the whole group (including EpileldizsNER, 1821,Cryptocah BENJAMIN,
1921andDivaenaFBIGER, 1993) to the subtribe Noctuina. Secondly, thétspd of Rhya-
cia andOrthosiais already done and finished, the former by Be®9(@, 1999), the latter,
Orthosia, also by ERIO 1980, HREBLAY 1993, RKOSY 1991, Beck 1996, 1999. The
wrong transfer ofRororthosiaBECK (with e.g. rorida FRIVALDSKY, 1835) and also of
Anorthoamunda ([@ENIS & SCHIFFERMULLER], 1775) to the PerigraphinaeBk by HRE-
BLAY is evidence for the heterogeneity@ithosia,too. This change fdrRororthosiastill is
held by FoNkay 2001, whilst RNKAY 2001 retransferrednorthoa to the Orthosiina.
These working and changes mean that the time hrae tm reason about further taxonomic
working on genus-level.

In this context, in spite of the pretension of thehors for the high scientific level of
the series Noctuidae Europaeae (egckiER 2002: 12: ,one of the best and most success-
ful multi-volume taxonomic and faunist projectstbé& world of the highest scientific stan-
dard”) the question is allowed for the presenceraiciples for taxonomic working in the
series ,Noctuidae Europaeae”; see also the othegrpaf BECK in this volume: “Compari-
son of the imaginal and larval taxonomy of sometakthe subfamily Hadeninae s.l. in;
“Noctuidae Europaeae”, Hadeninae lWdkeR 2002 and in: “Die Larven der europdischen
Noctuidae”, B.ck 1999/2000".-

Besides of most to complete rejection and ignodhghe taxonomical changes €8k
1991, 1996, BcK & al. 1993) by EBIGER (1997: 22, 150) a lot of these were now accepted
(ZILL, RONKAY & FIBIGER, 2005) and within the Apameini some further speeimyodea
RAMBUR, 1858,cervagoEVERSMANN, 1846 andzollikoferi FREYER, 1836 - were independ-
ently recommended tolldl (BECK, pers. comm.) as types of new genera before aipgear
of volume 8, because in the meantime the larvathese species were available. But this
step was already done by the authors of vol. 8 vitfurca myodeaCervinia cervagaand
Fabula zollikoferi- But for a thoroughful taxonomic revision of thdole species of the
Noctuidae Europaeae we still have to wait and ties t(2009) present impression of the
taxonomy of the previous volumes suggests thattdxenomy is correct and still held.;
otherwise we have to await ,the book with the seseals”, vol. 12 of the series, in which
we will have the ,whole truth” about the presemtdaomy of the Noctuidae. But also this
did not happen. Instead of we have now the omiri@fsvolume of the ,Noctuidae Eu-
ropaeae” with the split of the Noctuidae s. Hampigothe two families, the Erebidae (in-
cluding the Lymantriidae and the Arctiidae) and Nextuidae s.str. -

In contrast to the repeated rejections of necessagnomical changes introduced by
BECK - FIBIGER & HACKER (2007) split the genuSosmia(with five species in Europe) into
five subgenera, an idea which already is suggéstBdck 1999: 436.- This action puts the
question for the presence of principles of taxomomorking of the authors of the series
Noctuidae Europaeae, too. Possible principleslegady proposed by®EK & al. (1993).

The ,Credo” for taxonomical decisions ofSkER 1997: 25, based onddLAND 1905
and SENSSON 1992, is the following: “At the species-level ttexonomist ought to be a
splitter.At the genus-level the taxonomist shoutdablumper”. But makes the differentiat-
ing process of evolution stop at any level of therdrchic system? Now we have the split
of the classical family Noctuidae, a completely exessary step taking the larval-
morphology in consideration.
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The history of the investigations and of the attemis to characterize the
three species Hschesisjanthina, janthe and tertia. - The external char-
acterization of the adults.

The nearly endless confusion about the charactenza@f janthina and janthe since
BORKHAUSEN, 1792 establishefntheand further the problem of exact characterizatibn
tertia, fig. 4, concerned BECK andAdGETT since 1992. In 2002 K and HAGGETT for
the first time got material oftgrtia” by BESHkoOV. But then BCK and HAGGETT were not
able for clear separation of the larvae from thot@nthina 2007 BESHKOV again pro-
vided with eggs of tertia”; the result of the rearing was the same as in22@0eady in
2002 B=sHkov told that the females (ganthinaappearance) might be algnthina In
between PONTKE & al. 2005 reared parallefjgnthe’ (the determination of the female as
janthe was confirmed by HINICKE) andtertia; PLONTKE asked for my opinion about the
pattern of the larvae of thgantheé'-rearing. | told that there are no differencesampared
with those ofjanthing but because the larvae were very pale | decidedrd intermediate
position. By the current re-examination of the vehobmplex (figs. 5, 6) it is clear that the
-PLONTKE"-janthefemale in fact is a female gdnthinaand therefore it is no wonder that
the whole progeny (and not only the specimens Withad-black-fasciated hindwings) is
janthina At once the wrong conclusion oLBNTKE & al. was taken as evidence of the
conspecifity ofianthewith janthina (REzBANYAI-RESER L.& M. KADAR 2007; RRENZAN,

P. & F. PORCELLI 2008).

The mistake of BRKHAUSEN to withdraw his speciganthewas his opinion about the
reliability of the coloration of the larvae, buighdepends on the coloration of the environ-
ment, see below.

The puzzling about the determination of the threedxa since v.
MENTZER described tertia depends on the neglection of the
investigation of the pattern of the hindwings of tle females.

In spite v. MENTZER & al. write (for the comparison of the three tao@ncerning the
character of the width of the black fascia of thediwving upper side) for this investigation,
loc. cit. p. 25/26: “We can thus speak of specimehthree types, namely with ,narrow
fascia”, ,wide fascia 1" and ,wide fascia 2”. Codsring the whole geographical distribu-
tion one finds the following differentiating chatars in both sexes!” But in the reality
these comments, basing on the ,figs. 1-3" of ENVIZER & al. concern only males.- And
with this supposition started the puzzling of tbhkdwing years.

Already this puzzling proves that the present ewtkcharacterization of tHeuschesis
taxa is far from being sufficient, for the femafgfganthina andtertia possibly impossible
at all. The insufficiency of the present externhhmacterization is also demonstrated by
corrections of BIGER 1997: the ,fig. 6” of plate 5 (1993, @ of janthina now is consid-
ered to represefanthe,here fig. 5. ,Fig. 8” of plate 5 and the ,fig. 38f plate 11 show
two ,salmon-red”@Q of tertia, the basis for to attribute sexualdichroisntedia as com-
pared with the male (plate 11, ,fig. 32", a notsgisted specimen); hence the differentiation
betweertertia andjanthina habitually is impossible (pers.. comm.. of Fibigethe lecture)
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the “fig”. 32 may represent as wgdinthina Over all FBIGER 1993 states the salmon-red
character also fof @ of janthinain SE-Europe. A further problem in the investigas of

v. MENTZER & al. 1991 and BIGER, 1993 is the lack of the external characterizatibthe
QQ as compared with thé &; the comparison of the extension of the blackifast the
hindwings, fig. 4 (v. MNTZER & al., ,figs. 1-3” and the comment ibid., page 2iést two
lines) concerns both sexes and is therefore incorme all three taxa, especially janthina
andtertia, there are heavy differences in the width of theclb fascia of the hindwings
between the?d and 2. Concerning the width of the black fascia of thedwings we
now see that there is a clear sexual-dimorphismedkwith tertia as withjanthing in the
43 the fascia is very broad and then of the yellowtrze field remains only a ,round”
yellow centre of the hindwing, especially in thena flavomaculataGoeze of janthina
resp. oftertia. At janthethis black fascia may be broader at females agpaozd with the
males and then the misidentification as femalg@othina (FIBIGER 1993, plate 5, ,fig. 67,
1997) is possible (see here fig. 5). On the otlaedhalso dertia-female may be not rec-
ognized only by the width of the black fasciee(®, 2008, France, Dréme, Col de Penne:
.janthe2” = tertia); also the misidentification ganthe (instead ofanthing) in the paper of
PLONTKE & al. (2005) is due to the insufficient descriptiof this character. The course of
the black fascia at the costal region is not alwsy<lear as in fig. 4 (,figs. 1-3" of v.
MENTZER & al.) suggested (see also the figs.jaithe in FBIGER, 1993, here fig. 5): at
janthenormally the inner edge of the black fascia riewtangularly to the costa, giving the
appearance of a central rectangular yellow fialdning through to the costal margin of the
wing; but there are alganthespecimens which show the same course of the Iideacha at
the costal area as the ,fig. 3" ofEMTZER & al., of course some weaker in the dark colora-
tion (but the latter is also due to worn specimefall three taxa). Theertia-character of a
fringed costal process of the black fascia towdndsbasal shading, fig. 4 (,figs. 1-3" in v.
MENTZER & al.) could not be confirmed; this is either igtilict to missing atertia or simi-

lar in some specimens g#nthe (figs. of janthein FBIGER, 1993, here fig. 5) and worth-
less.

The imaginal characterization of the three taxath®y coloration and pattern of the fore-
wing-upper-side is impossible ifanthina and tertia (this opinion was shared also by
FIBIGER in the discussion of the lecture) and this coneealso just hatched imagines; at
janthethere is a form which is (newly hatched) reliabtiributable tgantheby the pattern
and coloration of the forewing-uppersi¢fey. 15). At this form the very large triangular
patch at the costa between the subterminal linetledostmedian line is dark to bright
orange-red as also are the fringes of the fore\imfresh imagines), further the subtermi-
nal line is on the outside +/- covered with whitales, which are concentrated to flecks at
the triangular fleck and in the submedian fold@<ER 1995). But there are also specimens
the forewing-pattern of which is not to be discerfiom the other two taxa. And also the
other characters, besides the width and courdeedflack fascia of the hindwing-upperside
— the extension of the blackish field of the fonegrunderside or the dentation of this black
field at the distal margin are not always reliaitfaLL, 2004). Not in vain heavy misidenti-
fications happened with the females of all threeatéABIGER 1993, RONTKE & al. 2005
and now, detected in the ,last minute’s@& — with ,janthe2” = tertia) .

Moreover the coloration of the forewings of the genies ofE. tertiafrom Greece and
Turkey (fig. 7, RONTKE & al.) ranges from reddish-brown to greyish-vioéetd then the
latter are not different from typic@nthinaspecimens (with the greyish-lilac suffusion), as
well with the &J' as with theQ Q.- The reasons for these phenomena are as yelaaot ¢
Also the pattern of the forewing in each taxondsvariable that there are no specific char-
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acters for one of the three taxa, this concerngedisthe course of the ante- and postmedian
line, of the subterminal line and the triangulatcpaat the costa and also the character
of the reniform and orbicular spots; if the renifospot is distinct it is always divided in the
four outside segments of an ,8". Not yet clearhis status of the new material dértia”
from Cyprus (leg. RIEDRICH 2008): as well imaginal-habitually (fig. 7, belgvels larvally
(fig. 12) — there are slight differences as comgarith the continental material. By the
genitalic dissection (GODEY) the specimens of Cyprus (leqRIEDRICH) seem to béertia.

Last not least - the curious puzzling experienceBoRKHAUSEN at first the larvae of
E. janthinawere grey and those & janthebrown (very unlike to the results of so many
rearings ofjanthe by BECK), in repeating the investigation®OBKHAUSEN got janthe from
grey larvae and therefore withdraw his speg@ashe (without considering the character of
the narrow black fascia of the hindwing of the imag the specific pattern of the larvae).
The different rearings ganthe by BEck 2008 (females 1, 3, 4 fromaC DE PENNE, 2008)
and independently by WWooks 2008, revealed surprising results concerning tieration
of the janthelarvae (fig. 9): all larvae reared byi®bokKs from two females were brown
(brownish) and all larvae reared b¥&K were grey to pale-grey; so | already doubted the
correct determination ganthe by WIROOKS;, then | had to change the jar jahthe4 be-
cause of the many and larger larvae. Up to thistpall my rearings | had made in white
jars (of milk-products); now | took a huge red-ayarbucket and after the next moult the
coloration of the larvae was changed to brown(igteady formerly | was puzzled by
these different results concerning the coloratibthe janthelarvae in the parallel rearings
(eggs from the same female) of& (greyish larvae) and AGETT [brown(ish) larvae].
So in the larvae, similar to the adults, not théoaiion is characteristic but the specific
pattern. The latter was the reason to unite thé20@terial of janthe2” (France, Col de
Penne) and of Caorle-1 and Caorle-2 (N-Italy) analt tof Bulgaria (Strandzha) all as
Euschesis tertia.

The characterization of the last-instar-larvae of he three taxa as re-
ferred to the L3-instar.

BORKHAUSEN recognizedantheas a taxon different froganthina primarily by the dif-
ferent coloration of the larvae (an error as is destrated here too) there are structural
differences which allow the characterization of theee taxa by the pattern of the larvae,
fig. 8 (= ,figs. 4 and 5” in v. MNTZER & al. 1991), figs. 10, 11a/11b (fig. 11b showswira
ings on the basis of fig. 11a).

a) janthina shows a less prominent clover-leaf-pattern ingady instars as compared
with janthe the white Dorsale is cephalad and caudad of ghitern distinct but not so
large as in the figuretertia-larva, from T3 to A2 each tapered towards the adushargin
of the segments (&¢rtia enlarged!). In the last instar (fig. 10) the blaekdges are promi-
nent on (A5), A6, A7 and A8, larger towards A8 dmidted also on A5; these wedges derive
from the construction of the D2-bristlepoint-basgtspvhich thus is also the fundamental
supposition of the wedge-fleck-pattern of so mawwgtini-larvae s.Bck (the construction
of this fleck is from Al to A8 the same): the darsphalad quarter of this round spot is
black, the rest whitish (see fig. 11b, detail); ta@idad vertical margin of the black sector is
transversally continued into the Doz, especiallyA&A8, this is the supposition for the
wedge-spots but also for the dark ,goblet’-patt@rnlorsal view, because the dark Doz is
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tapered dorsocaudad from D2 and the Doz caudad?opBler (the spandrel dorsocaudad
from D2 to the caudad margin of the segment); ant\A5, at the dark sector of the D2-
base-spot, the dark, blackish elements of the Pez@mpact concentrated within the dark
stripe of the arrowhead-pattern (this stripe ruosnfthe caudad edge of the segment from
the position of the Dorsale diagonally ventro-cdatido D2 and then longitudinal to the
cephalad edge of the segment, margining the HindisSubdorsale dorsad); on A7 and A8
the black wedges are throughout compact black fb@io D1.

b) tertia: the construction of the clover-leaf-fleck is tkeame as ajanthing tertia
shows (not always) in the early instars (and lateedominant broad whitish Dorsale (at
the caudad margin of T3 and caudad of the cloz@fleck towards the caudad-margin on
Al to A2; there the Dorsale is each enlarged toséind caudad margin of the segments (at
janthina narrowed).- In the L5- and L6-instars, the D2-bsget on A1-A3 is completely
white (in the Cyprus-material less distinct; thaaynmean, that this character is not stable,
because also in the characteristic appearancdullgdain spot - it is the same as jian-
thina on the segments caudad of A3), see detail inlfip. The character of the full plain
D2-spot allowed the final determination of the abreganthe2-progeny from the Col de
Penne agertia and also the redetermination of the material fidulgaria/Madzharovo,
2002, and of Bulgaria/Shouman, 2007textia and not aganthing the black wedges are
present only on A7 and A8 and over all, becausmiséing of the black sector in the D2-
base-spot on A1-A3 the dark stripe of the arrowdheattern is on Al to A8ontinuously
arched(up to the caudad margin of the segment) and Wbtthroughout homogeneously
dark netted without a compact concentration at D there (on Al to A3) without the step
of the ,goblet”-pattern ofjanthing on A7 and A8 the black wedges are netted towBrts
towards D2 compact, @nthinacompact up to D1. By this characterization the 8d,fig.

4" | janthind’ in MENTZER & al.) with the schematic pattern of the dorsa&wiof ,central

- abdominal - segments” (that means cephalad fréijn ¥epresents more the dorsal pattern
of the larva oftertia than that of the larva ganthing this may depend on an insufficient
schematic reproduction of the pattern but also @ossible wrong determination of the
female of this progeny{ leg., coll. MOBERG N-Greece, Macedonia, Dysoron above
Rhodopolis, 27.1X.1986).- Within the progeny of thearing of fertia’” by FRIEDRICH
(Cyprus, 2008), fig. 12, there was a very darkdawhich shows on Al to A3 a D2-spot
similar to that ofanthinabut the dark stripe of the arrowhead-pattern wastic with that

of tertia as described above; an other difference in theegabf this larva (as compared
with the Europeanertia-material ) is the homogeneously setting of theesowith pale
(whitish) points (P-Elements sEBK) as well in the dark as in the pale larva, whidh-h
erto has not be seentattia-larvae of Europe; therefore the infraspecific s$atf this ter-
tia"-material is to investigate further.

¢) janthe: depending on the coloration of the environmeny.(ef the rearing-jar) the
larva may be (pale) grey to reddish-brown; butacharacter of the black clover-leaf-pattern
in the early instars is essential and up to thanale instar dominant in the prominent
blackish D1-bristlepoint-basespots and the dark&rggtgmental (=IS) fleck in position of
the Dorsale. In the L3-instar these three blacRestks are confluent on Al (and less con-
spicuous and confluent on A2 and A3) and form angd dark median fleck in the cepha-
lad half of the segment, diameter half the lendtATo(in fig. 10); injanthinaandtertia the
three flecks (the D1-spots and the equal large amefieck at the cephalad margin of Al)
are on Al (and less striking on A2. and A3) in H3einstar separated and in the L4-instar
and the following instars less distinct to incomsjius.- This led to the opinion that the
larvae ofjanthinamay be discerned frojantheby missing of the dark clover-leaf-fleck on
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the cephalad margin of Al to A3 fKLER 1995); but this blackish clover-leaf—pattern is
more spread in th&loctuas.l. species: it occurs so far regularly in thelyeastars of
Paranoctua come¢HUBNER, [1813]) and atnternoctua(Triphaenas. RBIGER) interjecta
(HUBNER, [1803]) and very rarely dtatanoctua orbongHUFNAGEL, 1766); over all the
figure and opinion of KIKLER refers to a photo (KKLER, Abb. 4) which shows larvae of
the L4- and L5-instar gantheand there is no evidence (photo) for the respeatdndition

at janthina- Specific as compared wifanthina andtertia is in the following instars the
dark grey to blackish intersegmental spot (in fiasiof the Dorsale, the cephalad part of
the clover-leaf) which on all segments is to bensae both sides of the intersegment (and
split and cephalad +/- continued to D2 and caudenirued to D1, yielding intersegmental
dark ,X"-marks s. WROOKS) and which is +/- divided by the pale Dorsale the last in-
stars (L5- and especially in L6-) this dark fleakthe supposition for the continuous or
broken dark margins of a rhombe (or, intersegmenfa dark ,.X") which is centrally pale
(with the dark spots of the suture-do3); the copwnts of the rhombe are the dark in-
tersegmental flecks (in position of the Dorsale) &me dark D2-spots; when the dark D2-
spot is elongated to the D1-spot and this to thersegmental dark spot then the margins of
the rhombe are continuous, otherwise broken ircéphalad half of the segment. As com-
pared withtertia andjanthina the black wedges on A7, A8 are less prominent umcaf
the dark pattern of the rhombe.

Results & Discussion

One supposition for the present paper was theiotpaf the taxonomical rank of the
three taxa 4anthina, jantheandtertia - as a whole. As already Hiibner proposed these hav
to be arranged in the separate gelBuschesidHUBNER, [1821]. In this context the remark
on the presence of principles for the taxonomicalking in the series Noctuidae Eu-
ropaeae with the pretension of its very high sdierdtandard is necessary. It is impossible
not to acknowledge the revision NbctuaLINNAEUS S. HBIGER by BECK & al. 1993 and
now to splitCosmiainto five subgenera (BIGER & HACKER 2007).

The reasons for the endless confusions about tiseeage ofianthe and also otertia
and of the correct determination of the three faxahina, jantheandtertia, sincejanthe
andtertia were described, are demonstrated.

The adults ofanthina andtertia are also in the opinion ofiBiGER (discussion at the
SEL-congress 2009) not reliably to be discernedhieyappearance and the wing-pattern.
Also the separation ganthefrom the two other taxa by the width of the bldakcia of the
hindwing-upperside is only relative, because thedkes of janthina andtertia have simi-
lar narrow black fascia. In this respect the dgsiom of v. MENTZER & al. 1991 does not
consider the females. Also the character of sejietaidism (the female dertia is salmon-
red) for to discern betweganthina andtertia does not stand. And Fibiger states addition-
ally that in SE-Europganthina occurs also in a salmon-red form. The sexualdishramf
broad black fascia at the males jahthina andtertia as compared with the relatively nar-
row black fascia of their females is not mentiotgdv. MENTZER & al.1991. Because the
females ofjanthe have vice versa broader black fascia than the snthke confusion in the
determination of the females jainthina andjanthe (and also ofertia) is programmed, the
more as ajanthethis fascia also may be enlarged at the costarttsithe wing-basis.
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The comparison of ex ovo-materialteftia-larvae of three different localities in Europe
with material from Cyprus (were in the opnion oBIEER occurs onlytertia) with ex ovo
larvae ofjanthinafrom Germany and ex ovo larvaejafhthefrom France give the basis of
a new external characterization of the three tasawell larvally as (with restrictions)
imaginally and especially the authentic materialféwther genitalic investigations.

Hitherto the taxonomical working with the threedaxas been concerned with ,at ran-
dom-specimens” (BONTKE & al.) which led to heavy irritations. Only ex owaaterial can
provide with reliable and enough material for farthworking as well genitalmorphologi-
cally as moleculargenetically.

By the investigations a clear characterizationhef larvae is possible (a morphological
investigation is outstanding).

By the material of janthe2"/= tertia from France, Col de Penne, the existendeia
in France seems to be proved (for definitive conéition the genitalic investigation is
needed).

The doubts about the justification of the existeatéhreeEuschesidgaxa (RONTKE &
al. 2005, RSER& KADAR, 2007 and ARENZAN & PORCELLI, 2008) are rejected. The taxo-
nomic grade ofertia is debatable, but because there occurs a ?subspatertia in Cy-
prus the status of a bona species seems to bfedisfiantheis well characterizable, as
well imaginally - especially in specimens which shilve characteristic rectangular yellow
field throughout of the hindwing - as larvally atdrefore there is no doubt about its status
as bona species (this is also corroborated bypéeific construction of the vesica).

In the discussion after the lecture Fibiger agribed it is impossible to discejanthina
andtertia by the appearance, for confirmation of the deteatidbn genitalic dissection is
necessary. Fibiger further announced to investifsewhole problem (clear habitual and
genitalic characterization of the thré®ischesidaxa as well for the males as for the fe-
males) again in the following winter (2009/10), Ibi¢n his heavy disease hindered him to
do this. The genitalic preparations bp@EY of males oftertia from Cyprus, Greece and
Turkey (fig. 16) did not reliably confirrtertia but this depends primarily on the insufficient
preparation of the vesica tdrtia by ABIGER 1997 in Noctuidae Europaeae 3, ,fig. 181",
here fig. 17; the larvae of Cyprus (phoRriEbRICH 2008, fig. 12) are distinctly different
from continentatertia andjanthinaas well.

Final conclusions

Now, by a large authentic material of the larvad #re adults of the progenies of these
there have to be made further investigations toasterize the adults gdnthina andtertia
by the genitalic structures (series of preparajiofisinmated females and of the males and
also by molecular-genetical investigations; alse frval-morphological results are out-
standing.

The question whethdertia is a good species (sister-species in the opinfdABGER
1993) is now also to debate on the backgroundeflarval-ornamental differences be-
tween continental Europedartia-material and the larvally some differetetrtia-material
from Cyprus. There are also running investigatitmsolve this problem by barcoding of
the new and authentic material.

Hence nobody possesses all wisdom, the time has tomnite and to discuss all the
preliminary results of the imaginal-systematics casnpared with those of the larval-
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systematics of the Noctuidae (Europaeae) to findravincing and standing system of most
of the species of the Noctuidae. No family of thepidoptera has a similar broad engage-
ment of specialists as well imaginally as larvall/the family Noctuidae, which represents
one of the five families of the world-fauna, riche$ species and which therefore is a per-
manent challenge for the capability of the modesteamatics to find the natural (phyloge-

netical) system of the Noctuidae.

Over all the discussion about the composition ef fdmily Noctuidae s. Hampson [ei-
ther two families - as in the opinion of the imagisystematists and the molecular-
genetists — with the family Erebidae which includésd the Arctiidae and the Lymantriidae
and the family Noctuidae s.str. — or the one farhbctuidae s. Hampson, s. Beck (2009)
without the Lymantriidae and Arctiidae] is stillumming (lecture of Beck on the SEL-
congress, 2013, print in prep.).
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Fig.1: Overview of the genus-types of the Noctua s.1.-spp. . (=Noctua-complex auct.) after Linnaeus, Hiibner,
Benjamin, Fibiger, Beck, Kobes & Ahola. Ex coll. Beck, phot. Beck.

Fig. 2: Male genitalia (without Aedeagus and vesica) of the types of fig. 1 (taken from FiBicer, 1997).

Fig. 3: Euschesis-spec., above, frontal-view (phot. Altmann), below, E. tertia, phot. Plontke.

Fig. 4: Comparison of the hindwing-pattern, upper side (from left) of E. janthe, janthina, tertia (taken from V.
Mentzer & al.); in the opinion of the authors (v. Mentzer & al. 1991) representative for both sexes (v. MENTZER
& al., 1991: 26, lines 1 and 2).

21 For the taken images, the author declares thatisehe right to use the photos.




left Greece & Turkey right Cyprus Fig.7

Fig. 5: Above: comparison gantheand janthina (BIGER, 1993, plate 5, figs. 1-7) andrtia (plate 5, fig.
8). Below: tertia (FIBIGER, 1993, plate 11, figs. 32, 33); without genitafiissection fig. 32 (paratype of
tertia!) may be as wellanthina astertia. FBIGER 1997, corrigenda: 407: plate 5, fig. ga(ithing) is in fact
janthe

Fig. 6: Left picture, first series, left, femaleefy worn) of thejanthé-rearing (of Plontke & al.); this
misidentification was also confirmed byeEWICKE asjanthe in fact it isjanthina Right picture: the F1-
progeny of the wrong determined female demonstratis® its beingjanthina (phot. RONTKE).
Fig. 7: E. tertia left half, progeny of females from Greece andk&yr (RLONTKE & al. 2005; phot.
PLONTKE); right half tertia' from Cyprus, leg. phot. HfebricH, 2008/9, pers. comm.), parent-female first
series left; see also fig. 12.

For the taken images, the author declares thatgele right to use the photos. 22



L6- (LL—mstar) larva of janthina (up) and janthe; the pat-

tern of janthina is more similar to that of tertia (taken

from V. MENTZER & al. 1991).

Fi g 12 Fig. 9: Larvae of janthe, dorsal view: Above, leg., cult. ex
ovo, phot. Beck (France, Drome, Col de Penne, 2003),

L3 to LL-instar. M1dstL4 larva below LL-larva, both leg. cult., ex ovo, phot. Wirooks (D - NRH-WF).

Fig. 10: Comparison of the development of the dorsal pattern of the larvae from the 13- to the L5-instar: above E.

Jjanthina (leg. Kobes, Gottingen); midst tertia (Caorle-1, leg. Ortner); below janthe, leg. Beck; left column 13-,

midst column [4-, right column L5-instar (cult., phot., mont. Altmann).

Fig. 11a: Last instar of the larvae in fig. 10 (phot. Altmann): above janthina, midst tertia, below janthe.

Fig. 12: LL- ,tertia’-larvae of Cyprus, leg., phot. Friedrich. Both larvae from the parent-female in fig. 7. The

larvae are some different from those of Europe, perhaps a forma of tertia. Exact control of the adults is necessary

for final conclusions (the genitalic dissection of males of the progeny already proved ,,tertia”).

23 For the taken images, the author declares thatis the right to use the photos.
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Fig. 11b: Schematic drawings of the ,,central” segments A1-A3 and of A6 and A7 in dorsal view, in respect to
Fig. 11a (del. Beck). Above (janthina): position of the black-white contrast-D2-spot on A1-A3; in the scheme
the dorsocephalad quarter to third of the D2-spot is black, the rest pale, whitish. A6, A7 shows the ,,goblet-
pattern” (the schematic sagittal section through a goblet) of the dorsal zone, symmetrically to the median axis
with the heavy black sides, the black wedges, which are black throughout (transversely from D2 to D1). Middle
(tertia): the D2-base-spot is on Al to A3 to be recognized as a pale full-spot, below schematized. A6, A7: on
AG the side of the goblet is completely netted, on A7 the black wedge extends only half the way from D2 to D1,
the rest is netted. Below (janthe): on A1, A2 the dark pattern consists of the D1-, D2-spots, the IS-fleck , the
small suture-do3-fleck and the sides of the arrow-head which are continued from the caudad IS-fleck to the
D2-spot and from there longitudinally to the cephalad IS, dorsally bordering the Subdorsale. On A6 a +/-contin-
uous connection leads from D2 over the D1-fleck to the cephalad IS-fleck forming the +/- distinct margins of a
rhombe which is centrally pale.

For the taken images, the author declares thatvketee right to use the photos. 24



Fig.15 " T Fig.14

Figs.13-15 mont. and phot. Altmann:

Fig. 13: tertia and janthina, upper- and underside, from above:

tertia-female (Caorle-1, Italy), tertia-male (Strandzha, Bulg.), tertia (Col de Penne, France) - sex not investi-
gated; janthina-1, female (Goéttingen), janthina-2, male (Gottingen).

Fig. 14: resting position, from above: tertia Caorle-1, tertia Col de Penne; janthe-1, Col de Penne, janthe-3, Col
de Penne; janthina-1, Géttingen, janthina-2, Gottingen.

Fig. 15: janthe-imagines, prepared. Above and below females, in the midst male.

25 For the taken images, the author declares thatsehe right to use the photos.
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Fig. 16: Genitalic preparations (vesicae) of Euschesis ,,tertia” from Cyprus, Greece and Turkey in comparison

with fig. 17 (preparations by Goody)

Fig. 17: Vesica of tertia prepared by Fibiger (fig. 181 in Noct. Europ. 3, 1997, in comparison with the vesica
of janthina, fig. 180): the large diverticulum in ,,fig. 181” is not inflated!

For the taken images, the author declares thatvketee right to use the photos.
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