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Abstrakt

Predlozena praca pojednava o niektorych aspektoch etologie a taxondmie zastupcov radu
Svabov (Blattaria). Je zalozena na stibore 17 vedeckych ¢lankov (vdcSina z nich je zahrnuté
v databaze WOS) a dvoch monografiach, ktoré maju vztah k rieSenej problematike.

Obsah prace je rozdeleny do 4 sekcii. Prva sekcia ,,Etoldgia Svabov* pojedndva o
sexudlnom spravani Svabov druhu Nauphoeta cinerea poCas dvorenia a parenia. Parenie je
vel'mi zlozity proces pozostavajuci zo 4 faz. V kazdej faze prebiehajt iné deje: i) vytvorenie
pevného genitalneho spojenia, ii) kompletizacia a presun spermatoforu v tele samceka, iii)
prenos spermatoféru do burzy copulatrix samicky, iv) ukonCenie parenia a rozpojenie
genitalii. Jednotlivé fazy su presne riadené nervovou sustavou, sprostredkované aj zmenami
koncentracie histaminu; poc¢as dvorenia st riadené hlavne mozgom (nadhltanové ganglium)
a vo faze kopuléacie najmé poslednym (Siestym) abdominalnym gangliom.

Druhé sekcia ,,Rozsirenie a taxondémia Svabov v Eurdpe a na Slovensku“ sa sklada z
troch Casti. Prva Cast’ pojednava o Svaboch z rodu Ectobius, ktory je v Europe zastipeny 35
druhmi. Tie su vSak rozSirené velmi nerovnomerne. VacSinu tvoria endemitné druhy s
vel'mi malymi arealmi rozsirenia, hlavne v juznej Eurdpe. V podmienkach strednej Europy
a Slovenska maju SirSie zastupenie iba druhy E. lapponicus, E. sylvestris a E. erythronotus.
V poslednych rokoch mozeme pozorovat prenikanie druhu E. vittiventris z juzného
Svajéiarska do oblasti strednej Eurépy a aj na uzemie Slovenska. Druh ma podobné naroky
ako nage nativne druhy. TaZko si hl'ad4 v prirode vol'nii niku a tak asto prenika do l'udskych
pribytkov. Druha cast’ tejto sekcie sa zaobera skupinou maculata z rodu Phyllodromica.
Rod Phyllodromica je najvacsi europsky rod s mnozstvom endemitnych druhov v centralne;j
Europe, vratane izemia Slovenska, Mad’arska a Rumunska.

Posledna Cast’ v tejto sekcii hovori o §vaboch zo skupiny megerlei z rodu Phyllodromica.
Thto skupinu tvoria zatial’ iba tri druhy, z ktorych iba Ph. megerlei ma SirSie rozsirenie.
Dalsie druhy z tejto skupiny sa daju odakavat’ hlavne v §tatoch vychodného Stredomoria
(Chorvatsko, Albansko, Maceddnsko, Cierna Hora, Srbsko) a zapadne od Cierneho mora
(Bulharsko, Rumunsko).

Tretia sekcia ,,.Svaby juhovychodnej Azie a Juznej Ameriky* je zamerana na vybrané
endemitné rody Zijice v oblastiach s najvdac¢Sou druhovou bohatost'ou §vabov na svete. V
Gasti o JV Azii s detailne spracované informacie o §vidboch z rodov Caeparia,
Chorisoserrata a Spelaeoblatta. Juzni Ameriku reprezentuje rod Macrophyllodromia, ktory
v stcasnosti zdruzuje 12 druhov. Tato ¢ast’ poukazuje na potrebu urychleného vyskumu v
oblastiach tropickych pralesov, ktoré st vel'mi rychlo devastované a miznt.

Posledna sekcia ,,Fosilne §vaby* je pohl'adom do zivota Svdbov za poslednych 300
miliénov rokov. Paleontoldogovia prinasaju takmer denne nové informacie o fosilnych
druhoch, ktoré menia nas pohl'ad na evollciu tejto skupiny. Vyrazné zmeny nastali aj v
paleoetologii §vabov. Pozornost’ v poslednej dobe vzbudili hlavne dva objavy: §vaby ako
Cisti¢i po dinosauroch a objav §vaba z ,.,europskeho* rodu Ectobius v americkych eocénnych
usadeninach.




Abstract

The present habilitation thesis deals with some aspects of ethology and taxonomy focusing
on representatives of the order cockroaches (Blattaria). The thesis is based on the collection
of 17 scientific papers (most of them included in the Web of Sciences) and 2 monographs,
which are related to the thesis main topic.

The content of thesis is divided into four sections. The first section “Ethology of
cockroaches” deals with a sexual behaviour of cockroach species Nauphoeta cinerea during
courtship and copulation. Mating is a very complex process comprising 4 phases. In each
phase, different actions are involved: i) forming stable genital connection, ii) assembling
and movement of spermatophore in the male body, iii) transferring of spermatophore into
female bursa copulatrix and iv) finishing of copulation and disconnection of genitalia.

All phases are exactly controlled by nervous system mediated by the changes of histamine
concentration; during courtship is controlled mainly by brain (supraesophageal ganglion)
and in the phase of copulation controlled mainly by the last (sixth) abdominal ganglion.

The second section “Distribution and taxonomy of cockroaches in Europe and Slovakia”
has three parts. First part deals with cockroach genus Ectobius that is represented by 35
species. These species are unequal distributed. The most of them are endemic species with
small distribution areas mainly in South Europe. In central Europe including Slovakia, the
species E. lapponicus, E. sylvestris and E. erythronotus are wide distributed. In the last
years, we observe infiltration of species E. vittiventris from South Switzerland into the area
of central Europe including Slovakia. This species has the same food request as our native
species. It often occupies human habitats due to non-existing free niche. The second part
deals with maculata-group of genus Phyllodromica. Phyllodromica is the most dominant
European genus with numbers of endemic species in central Europe including Slovakia,
Hungary and Romania.

The last part deals with cockroaches from megerlei-group of Phyllodromica. This group
consists of three species of which only Ph. megerlei is wide distributed. Other species from
this group are expected to be distributed mainly in the states of east Mediterranean (Croatia,
Albania, Macedonia, Monte Negro and Serbia) and westward from Black sea (Bulgaria and
Romania).

The third section “The cockroaches of south-east Asia and South America” focuses on
selected endemic genera living in the area with the highest species richness worldwide. In
the part of south-east Asia, detailed information about cockroaches from the genera
Caeparia, Chorisoserrata and Spelaeoblatta can be found. South American cockroaches are
represented by genus Macrophyllodromia consisting of 12 species. This section highlights
the urgent needs of taxonomic research in the area of tropical forest which are nowadays
massively devastated.

The last section “Fossil cockroaches” is view to the life of cockroaches over the past 300
million years. The paleontologists bring daily new information about fossil species that are
changing are view on the evolution of this group. Significant changes are also described in
paleoethology of cockroaches. In last days, more attention is paid on two observations:
cockroaches as a cleaner after dinosaurs and cockroaches from “European” genus Ectobius
found in American Eocene sediments




Obsah

L UVOQ i 7
2. Struktira prace a j&j ZAMETANIE ............oveveveveeeeeeeeeeeeeeseeseeeeeseeees e eeese e sees e eeeneeens 8
2.1, Tematick€ OKIUNY .....oooiiiiiiiiieiieie ettt ettt ereessaeebeeeeeas 8
3. EtOlOZIA SVADOV ...eiiiiiiiiiiieiiecie ettt et ettt et et e enbe e taeenre s 9
3.1, DVOTENIC @ PATCIIIE ...ecuveeeieeiiieiieeieeriieeteesiteeteesseeeteesseeesseessaessseenssessseessaesnseenseesnseensees 9
3.2. Prehl’ad prispevkov autora k poznaniu etologie SVADOV .......ccccoceeviiviiniineniienieee 13
4. Rozsirenie a taxonémia Svabov v Eurdpe a na Slovensku ..........ccccovveviieniiniceniennnen. 14
4.1. Rod Ectobius — roz§irenie a biol0gia ..........ccceeiirieiiiriiniiiiiiiieeieeeeseee e 14
4.2. Rod Phyllodromica — skupina druhov maculata ..................ccoeeeevveeecveeeciieeeiieeennen, 16
4.3. Rod Phyllodromica — skupina druhov megeriei ..............ccooevevvvvveieiieeieieeeieeeen. 20
4.4. Prehl'ad prispevkov autora k poznaniu §vabov na Slovensku a v Europe ................. 22
5. Svaby juhovychodnej Azie a JuZnej AMETIKY .......c.ovueveeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 24
5.1. Svaby z rodu Caeparia Stal, 1877 (Blaberidae: Panesthiinae) ................ccccocevueuee.... 24
5.2. Svaby z rodu Chorisoserra (Blattellidae: Pseudophyllodrominae) .......................... 27
5.3. Svaby z rodu Spelaeoblatta Bolivar, 1897 (Noticolidae) ...........cooweveveveeeeeeeeeennnn. 29
5.4. Svaby z rodu Macrophyllodromia Saussure & Zehnter, 1893 (Blattellidae) ............. 31
5.5. Prehl’ad prispevkov autora k poznaniu §vabov juhovychodnej Azie

A JUZNE) AMETIKY ..eveiniiiiiiniieiieee e e 34
6. Fosilne Svaby (Blaberidae, Blattellidae, Ectobiidae) ..........cccoveeviieeciieeciiieieeeieee, 35
6.1. Prehl’'ad prispevkov autora k poznaniu fosilnych Svabov

(Blaberidae, Blattellidae, Ectobiidae) ...........cccccueieoiieeiiieiiiecieeceeecee e 37
7. POUZItA TIEETATUTA ...eoueeiiiiiiiiiiiieiee ettt sttt st 38
Prehlad PriloN.........coouiiiiiiiiece et ettt et ebeenee e 48




1. Uvod

Predlozena habilitacné praca sa zaobera etoldgiou, taxondmiou a fylogenézou radu Svabov
(Blattaria), ktory tvori spolu s modlivkami (Mantodea), konikmi, kobylkami, svrckami
(Orthoptera), ucholakmi (Dermaptera), pakobylkami (Phasmatodea), svrckovcami
(Grylloblattodea) a nedavno opisanym radom Mantophasmatodea (KLASS et al. 2002)
skupinu ortopteroidného hmyzu.

Svaby ako rad su tak u nas, ako aj vo svete, pomerne zanedbavana skupina, o je zrejme
dané malym poctom druhov, ktoré tento rad zahffia. Na druhej strane vSak st Svéaby
idedlnymi laboratérnymi zivo¢ichmi. Rychlo a bezproblémovo sa mnozia, na malom
priestore je ich mozné dochovat’ stovky. Preto sa stali laboratornou ,,mySou® pri vyskume
bezstavovcov. Ked’ som koncom 80-tych rokov minulého storocia zac¢inal svoju kariéru, bol
to prave vyskum fyziologie bezstavovcov, zhodou okolnosti Svabov. Priprava pokusov si
vyzadovala dokladné poznanie ich pohlavného spravania (pozri ¢ast 3). Tato prva
sktisenost’ spojend s vyskumom $vébov predurcila moju celozivotnt dréahu.

Od etologie tropickych laboratornych druhov sa ¢asom zaujem presunul aj na naSe
autochtonne druhy $vabov. V tej dobe bolo zo Slovenska znamych len 5 druhov (MARAN &
CEJCHAN 1977) a z celej Eurépy asi 80 druhov §vabov. O ich rozireni & sezonnej
dynamike sa vedelo vel'mi malo a nakoniec sa aj existujuce determinacné kl'a¢e ukazali ako
nespol’ahlivé. Vedomosti o §vaboch bolo treba ziskavat’ takmer od zaciatku. Na Slovensku
sa faunistikou &i taxonomiou §vabov nezaoberal Ziadny $pecialista a v Ceskej republike sa
im v tej dobe venovali iba dvaja odbornici, obaja vSak iba popri konikoch a kobylkéch.
Stadium zadalo spracovanim muzealnych zbierok v slovenskych a &eskych muzeich
(VIDLICKA & MAJZLAN 1992, VIDLICKA & HOLUSA 1999). Dokladné zoznamenie sa s
literatiirou a vSetkymi dostupnymi datami vyustilo v spolupraci s vtedy tiez mladymi
kolegami z Ciech do publikovania nového zoznamu druhov (KOCAREK et al 1999) ako aj
bibliografie ortopteroidného hmyzu (HOLUSA et al. 1999). Okruh zaujmu sa postupne
rozsiril aj na uzemie Mad’arska a Rumunska. Spracované boli §vaby celej Karpatskej kotliny
(VIDLICKA & SZIRAKY 1997), Svajéiarska (VIDLICKA & REZBANYAI-RESER 2005),
¢iasto¢ne Chorvatska (VIDLICKA & OZIMEC 2011). Popri tom boli objavené a opisané aj pre
vedu nové druhy z Mad’arska, Rumunska, Bulharska (pozri ¢ast’ 4). Nazhromazdené udaje
vyustili do monografického spracovania Fauny §vabov Slovenska (VIDLICKA 2001) a
vd’aka moznosti poniiknutej kolegami z Ceskej republiky aj ilustrovaného kI'i¢a pre Cesku
Republika a Slovensko (KOCAREK et al. 2005).

Zaujem o taxonomiu §vabov zdkonite viedol k rozsireniu zdujmového uzemia na teritoria
bohatsie na faunu $vabov — juhovychodni Aziu a Juzni Ameriku (pozri ¢ast’ 5). V tychto
dvoch oblastiach ziju tri Stvrtiny vSetkych znamych druhov Svabov. Na rozdiel od Europy
su tu pocetné malé endemické rody. Ich identifikacia je pomerne narocna, odbornikov na
Svaby je na svete iba par. Zaroven su to oblasti postihnuté rychle vzrastajicim poctom
obyvatel’stva a v ruka v ruke s tym aj devastaciou prirody nebyvalych rozmerov.

Uzka spolupréca s paleontologom, ktory sa vel'mi uspesne etabloval pri vyskume fosilnych
Svéabov, vyustila okrem taxonomickej problematiky aj do vyskumu ich paleoetologie (pozri
Cast’ 6), ¢im sa kruh zaujmov akoby uzavrel a znovu sa vratil tam kde zacal.




2. Struktiira price a jej zameranie

Habilita¢nd praca pozostava z uvodnej Casti, v ktorej su stru¢ne nacrtnuté Styri zaujmoveé
okruhy, ktoré autor riesi alebo v minulosti riesil a zo stuboru 17 vedeckych clankov
publikovanych v impaktovanych (12) ako aj neimpaktovanych recenzovanych (5)
casopisoch a dvoch monografii, ktoré maji vztah k problematike vybranych tematickych
okruhov. Pripojené publikované prace st iba vyberom prac autora, ked’ze autor sa venuje
okrem Svabov (Blattaria) aj sietokridlovcom (Neuroptera) a prilezitostne aj inym radom
hmyzu (Insecta). Pripojené prace st zaroven aj reprezentativnym vyberom z prac autora
venovanych vyskumu §vabov z rokov 1993-2015.

Uvodna ¢ast’ prace slizia na zozndmenie sa s tym, ¢o bolo v danej problematike zname
do doby autorovho prispevku, s vysledkami autora a pripadne aj s tym, o sa v tejto oblasti
zistilo odvtedy dodnes.

2.1. Tematické okruhy prace

a) Etologia §vabov — dvorenie a parenie
b) Rozsirenie a taxonémia §vabov v strednej Eurdpe a na Slovensku
bl) Rod Ectobius — rozsirenie a bioldgia
b2) Rod Phyllodromica — skupina druhov maculata
b3) Rod Phyllodromica — skupina druhov megerlei
¢) Svaby v juhovychodnej Azii a Juznej Amerike
cl) Svaby z rodu Caeparia Stal, 1877 (Blaberidae: Panesthiinae)
¢2) Svaby z rodu Chorisoserra (Blattellidae: Pseudophyllodromidae)
¢3) Svaby z rodu Spelaeoblatta Bolivar, 1897 (Noticolidae)
c4) Svaby z rodu Macrophyllodromia Saussure & Zehnter, 1893 (Blattellidae)
d) Fosilne Svaby (Blaberidae, Blattellidae, Ectobiidae)
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3. Etolégia Svabov
3.1. Dvorenie a parenie

Zéaujem o detailny priebeh spravania sa Svabov pocas dvorenia a parenia mozno datovat’ do
50-tych rokov minulého storoc¢ia. Prelomovou bola praca dvojice americkych Svaboldgov
Louisa M. Rotha a Edwina R. Willisa o reproduk¢nej bioldgii Svabov (ROTH & WILLIS 1954).

Predkopula¢né spravanie svabov vykazuje u celej skupiny uréité znamky uniformity
(ROTH & WILLIS 1954, ROTH & DATEO 1966; ROTH & BARTH 1967, ROTH 1969, SIMON
& BARTH 1977a,b). Priebeh pérenia sa vSak
modze v urCitych detailoch lisit’ v zavislosti
od umiestnenia tergalnych Zliaz samceka. V
tergalnych 7Zlazdch sa tvori sexualny
(afrodiziakalny) feromon. Podl'a sposobu
akym samcek ldka samicku a zahajuje
kopulaciu rozliSujeme tri typy pariaceho
spravania (A, B a C) (SRENG 1993). Parenie je najlepSie preskimané na laboratorne
chovanych druhoch §vabov. Jednym z najcastejSie chovanych druhov je cirkumtropicky
rozsireny druh Nauphoeta cinerea (Blaberidae: Oxyhaloinae). Z viacerych pricin prave on
plni ulohu ,laboratérnej mys$i“ pri vyskume
bezstavovcov. Spdsobom dvorenia a parenia je §vab
Nauphoeta cinerea typickym predstavitelom
zékladného typu A.

Ked’ sa k sebe priblizia samcek a samicka Svaba
N. cinerea (obr. 1), ktori st pripraveni na parenie,
zatne samcek vyluCovat’ prchavé latky kratkeho
dosahu a na povrchu samicky sa objavia kontaktné
feromony, ktoré umoziuju druhova identifikaciu,
rozpoznanie pohlavia a zaroven, v pripade stretnutia
spravneho druhu a paru, ulah¢uji aj koordindciu dvorenia samceka samicke. Vyuzivaniu
pohlavnych feroménov Svabmi sa dlhodobo venoval Coby Schal (SCHAL 1982, SCHAL &
BELL 1984, 1985, SCHAL et al. 1990, 1991) a tému predneddvnom komplexne spracoval
(GEMENO & SCHAL 2004). Feromo6ny neslizia len pri vybere partnera a na spustenie
samcieho dvorenia, ale zaroven moézu regulovat’ aj viaceré fyziologické procesy. U N.
cinerea mozu saméie feromoény ovplyvnit dizku
zivota samicky, pocet potomkov, pomer ich pohlavia
arychlost ich vyvinu v plodovom vaku (MOORE et al.
2001, 2002, 2003).

Pri kratkom tykadlovom kontakte overi samcek
fyziologicku pripravenost’ samicky na parenie (obr.
2). V pripade samickinej fertility zahajuje samcek
fazu dvorenia. Dvihne tegminy a kridla do takmer
kolmej polohy k telu, ¢im odokryje tergity na svojom
chrbte (obr. 3) a zaroven umozni lepSie posobenie  Obr. 3. Dvorenie saméeka samicke.

Obr. 1. Stretnutie jedincov rézneho pohlavia.

Obr. 2. Tykadlovy kontakt.
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feromonu produkovaného tergalnymi zl'azami. Nasledne sa ku samicke natoc¢i tak, aby
mohla zozadu vyliezt’ na jeho chrbat. Ak samicka nereaguje na takito ponuku snazi sa
samcek podsunut brusko pod jej hlavu co
najtesnejsie.

Fertilnd samicka zvyCajne reaguje na ponuku
samceka postupnym vyliezanim na jeho chrbat
(obr. 4). Sucasne ustnymi organmi ,,0lizuje*
produkt samcich tergalnych zliaz (obr. 5).
Vyliezanie zvycajne konc¢i dotykom samickinej
hlavy o dvihnuté kridla samceka.

Doba, ktord stravi samicka olizovanim
sekrétov staci samcekovi na to, aby vystrcil Obr. 4. Vyliezanie samicky na chrbat

., , . , dvoriaceho samceka.
genitalny hak (lava faloméra), zasunul ho
pomedzi samicie genitalie, a tak vytvoril dostatocne pevné spojenie so samickou (obr. 6).

Hakom spol’ahlivo pripojeny samcéek sa zacne pohybovat’ dopredu a skladat’ kridla a
tegminy na brusko, ¢im printti samicku zliezt bokom z jeho chrbta (obr. 7) a oto¢it’ sa o 180
stupiiov (obr. 8). Tym sa koniec samcieho
bruska preto¢i a nasledne ho samcek musi
dostat’ do prirodzenej polohy bez toho, aby
bolo prerusené ukotvenie pomocou haku. Az
po tomto pomerne naro¢nom ukone sa obaja
v pare dostavaju do spravnej kopula¢ne
pozicie a moze zacat’ vlastna kopulécia (obr.
9). Zaujatu polohu nemeni par az do
skonéenia kopulacie (VIDLICKA 2001, BELL
et al. 2007).

Proces kopulacie moze trvat’ rozne dlho. Dizka kopulacie je samozrejme medzi druhmi
variabilna, ale meni sa aj v ramci druhu. Jej dizku ovplyviiuje viacero faktorov. V prvom
rade je to vek samceka, ale vplyv ma aj doba uplynutd od jeho posledného parenie a jeho
socialny status. Realna dizka parenia sa da zistit’ iba odstranenim vplyvu vietkych tychto
faktorov. To znamend, ze pozorovania z prirody su tazko interpretovatelné. Najdlhsie
parenia pozorované v prirodnych podmienkach sa tykaji juhoamerického druhu Xestoblatta
hamata (Blattellidae), kde parenie v dazdovom pralese trvalo az 5 hodin (SCHAL & BELL
1982) a australskeho druhu Polyzosteria limbata (Blattidae, Polyzosterinae), kde parenie
prebichalo za denného svetla a pary niekedy zostavali spojené viac ako 24 hodin
(MACKERRAS 1965).

Zhodou okolnosti sa Nauphoeta cinerea pari
najkratSie z doteraz Studovanych druhov. Za
dodrzania Standardnych podmienok (pouzitie 14
dni starych panenskych samc¢ekov chovanych uz od
posledného nymfalneho instaru v kolektive nymf
rovnakého pohlavia pri teplote 25+1°C) je doba
jeho parenia prekvapivo stabilnd — 12,5 minuty
(N=100, SE=0,9 — VIDLICKA & HUCKOVA 1993). Obr. 6. Prichytenie sami¢ky hakom.

Obr. 5. Olizovanie sam¢ich sekrétov.

10



Lubomir Vidlicka Habilita¢na praca

Pri pozmenenych podmienkach méze prvé parenie trvat’ aj 17 minat (ROTH 1964). Druhé
parenie s nedostatoénym odstupom moéze trvat’ podstatne dlhSie (100 8 min.) a pri tretom
pareni v rade az 141+2 minuty (ROTH 1964).

Pozornost bola zvylajne venovana dizke
parenia a jeho uspeSnosti, pripadne vlastnostiam
potomstva, ale uz menej vlastnému priebehu
kopulacie. Telo samc¢ekov pocas kopulacie pulzuje
v nepravidelnych intervaloch. U Nauphoeta cinerea
pulzuje telo samcéeka prvé 4 minlty kopulécie
priblizne 15x za minutu, d’alSie 4 minuty frekvencia
klesa pod 10 pulzov za minttu, v 9. mintte sa pocet
pulzov prudko zvicsuje az na 20 za minuatu, potom
frekvencia pulzov bruska samceka prudko klesa
pod 10 pulzov za minutu (obr. 10) a v posledne;j
minute parenia sa fakticky takmer uplne zastavuje
(VIDLICKA & HUCKOVA 1993).

Experimentdlne preruSovanie kopulacie v
pravidelnych intervaloch (po 4, 6, 8, 10 minatach od zaujatia pariacej polohy) prispelo k
pochopeniu dejov v priebehu kopulacie. Vo véc¢sine pripadov mal samcek po 4 minutach
parenia penis vysunuty, podobne to bolo
aj po 8 minutach parenia. V oboch
pripadoch doslo v deviatej minute k
vysunutiu  spermatoforu a  jeho
upevneniu k podkladu. Pri preruSeni
kopulédcie po 10. minate bol penis tiez
vysunuty a zostal tak az do 13. mintty
(podobne to bolo aj v predchadzajucich
dvoch pripadoch), a potom bol

Obr,/8. Natacanie samicky do pariacej polohy. zatiahnuty. Na zaklade zistenych zmien
v rychlosti pulzicie a tiez na zaklade vysledkov z prerusovania kopulacie bol priebeh
kopulacie rozdeleny do Styroch faz: i. tvorba genitalneho kontaktu, vysunutie penisu (1.-4.
minuta), ii. tvorba, kompletizacia a presun spermatoforu v tele samceka (5.-8. minuta), iii.
prenos spermatoforu do kopulacnej komoérky (bursa copulatrix) samicky (9. mintta), iv.
prerusenie genitalneho kontaktu, zasunutie penisu a uvol'nenie upevilovacieho hdku z tela
samicky (10.-13. mintta) (VIDLICKA & HUCKOVA 1993).

Spermie po skonceni pdrenia nemigruji zo samcieho spermatoforu umiestnené¢ho v
kopulacnej komdrke do samicej spermatéky okamzite. Spermatofor obsahuje nepohyblivé,
stocené spermie, ktoré¢ sa vystieraju a
zacCinaju sa aktivne pohybovat az asi
po 2 hodinach (VIDLICKA &
HUCKOVA 1993). Spermie st
aktivované vyluckami spermateky
(KHALIFA 1950).

Obr. 7. Bocné zliezanie samicky zo samceka.

Obr. 9. Kopulécia v linearnej polohe.
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Ked’Ze niektoré vyskumy ukazali, Ze Groven histaminu ako neurotransmiteru v hmyzich

CNS sa meni v odozve na rézne stresové podnety (KOZANEK et al. 1985, TAKAC et al.
1990), zvazovala sa aj jeho tloha v reprodukcii §vabov Nauphoeta cinerea (HUCKOVA et al.
1992).
Priebeh koncentraénych zmien histaminu v mozgu (supraoesofagealnom gangliu)
Nauphoeta cinerea pocas parenia bol u samcekov a samiciek vel'mi podobny (obr. 10). V
case dvorenia, ked’ samicka vylezie na brusko samceka a na zaciatku kopulacie sa tiroven
histaminu zvysila len mierne. Tento narast bol trochu prudsi v mozgu samiciek oproti
mozgu samc¢ekov. V 5. minute kopulécie sa koncentracie histaminu u oboch pohlavi vyrazne
zvysili a dosiahli asi 3-krat vySSie hodnoty, nez boli pozorované u kontrolnych neparenych
skupin. V 10. mintte kopulacie sa znizila hladina histaminu a bola priblizne na rovnakej
urovni ako na zaciatku kopulacie, av§ak u samcéekov bola signifikantne vysSia v porovnani
s kontrolnou skupinou. Po 2 hodinach bola hladina histaminu u oboch pohlavi takmer
rovnaka ako v kontrolnych skupinach alebo na zaciatku kopulacie.

V 6. abdomindlnom gangliu boli zmeny koncentracie histaminu vyrazne odlisné u
samcekov a samiciek (obr. 10). Na
zaciatku kopuldcie bola sice u
oboch pohlavi takmer rovnaka ako
u kontrolnej skupiny, ale potom (v
5. a 10. mintte parenia) bol u
samcekov zaznamenany prudky
narast koncentracie. U samiciek
zostala koncentracia histaminu
porovnatel'na S kontrolnou
skupinou. Dve hodiny po ukonceni
kopulacie boli hodnoty histaminu
nizsie ako u kontrolnych skupin. To
naznacuje ulohu 6. brusného s,
ganglia a histaminu prave pri s+
dotvoreni spermatoforu v brusku
samceka a pri jeho presune a
upevneni v kopulacnej komorke ;|
samicky (KOZANEK et al. 1992,

histamin (pmol / mg)

potet kontrakeii

. , KO 1 2 3 4 5 6 7 8§ 9% 10 11 12 13 120

HUCKOVA et al. 1994). HINTZE- rinity e

PODUFAL & VETTER (1996)

poukazali na funkciu juvenilného Obr. 10. Priebeh kontrakcii bruska u samceka a zmeny
hladiny histaminu v mozgu (pIna ¢iara)

. , L, a v 6. abdominalnom gangliu (bodkovana ¢iara)

dubia. Vyznamni ulohu hral hlavne u samcéekov (modra Ciara) a samiciek (Cervena Ciara)

v prvej faze dvorenia — tykadlovy Nauphoeta cinerea pocas 1. kopulacie.

kontakt.

hormonu pri pareni Svaba Blaptica

Ako uz bolo naznacené¢, samcekovi po pareni trva priprava nového spermatoforu (hlavne
jeho naplnenie spermiami) zna¢nl dobu. Preto trvaju opakované parenia vyrazne dlhsie.
Samcéekovia Svaba N. cinerea, ktori sa opdtovne parili skor ako za 24 hodin, mali
obmedzeny pocet spermii a produkovali menej potomkov nez panenski samcekovia a tiez
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samcekovia, ktori mali pdt'diiova dobu na zotavenie medzi dvoma kopulédciami (MONTROSE
et al. 2004). Ukézalo sa, ze samicky Nauphoeta cinerea st schopné rozlisit samcekov, ktori
sa esSte neparili od takych, ktori sa uz parili. Ak maji moznost, vyberaji si panenskych
samcekov radSej ako samcekov s nedostatkom spermii (HARRIS & MOORE 2005).

U druhu Schultesia nitor (Blaberidae: Zetoborinae) bolo pozorované, ze samcekovia sa
stavaju pohlavne receptivnymi az par dni po imaginalnom zvleceni. Pred tymto ¢asom nie
su schopni parenia. Samicky sa stavaju fertilnymi takmer okamzite po imagindlnom
zvleceni, skor ako su plne zafarbené a sklerotizované (teneralne samicky). U tohto druhu je
larvalny vyvoj u samcéekov kratsi ako u samiciek, ¢ize tento druh je protandricky. Samicky
sa spravaju monandricky (paria sa iba raz), zatial o samcéekovia su polygynni (ak maji
prilezitost’ paria sa viackrat). Samicky u tohto druhu produkuju iba jednu znéasku a kratko
po vyliahnuti potomstva hynu. Aj u tohto druhu sa ukazalo, ze ak maju samicky moZznost’
vol'by, uprednostituji panenskych samcekov pred uz skisenej$imi samcekmi (MONCEAU &
VAN BAAREN 2012).

Samicky ovoviviparného druhu Nauphoeta cinerea vynosia v priemere 6 ooték. Po
oplodneni stracaju fertilitu. Ked” porodia potomstvo chrania nymfy pocas prvého instaru
(MOORE & MOORE 2001). AZ potom nadobudajt opat’ fertilitu a st ochotné sa znova parit’
(ROTH 1964).

3.2. Prehlad prispevkov autora k poznaniu etolégie Svabov

(hnedou farbou su uvedené prispevky, ktoré su sti¢astou habilita¢nej prace)

KOZANEK, M., TAKAC, P., VIDLICKA, L. 1990. Concentration changes of some
monoamines and steroids during courtship and copulation of cockroach Nauphoeta
cinerea. Invertebrate Reproduction & Development 18(1-2): 120.

TAKAC, P., KOZANEK, M., VIDLICKA, L. 1990. Circadian changes of some vertebrate-type

hormones in cockroach Nauphoeta cinerea. Invertebrate Reproduction & Development
18(1-2): 130.

HUCKOVA, A., KOZANEK, M., VIDLICKA, L., TAKAC, P. 1992. Histamine distribution in the
nervous system of the cockroach Nauphoeta cinerea (Blattodea, Panchloridae) and its
changes during development, pp. 129-134. In: Advances in regulation of insect
reproduction. Institute of Entomology Czech Academy Sciences, Ceské Budgjovice.
ISBN 80-901250-0-X

VIDLICKA, L., HUCKOVA, A. 1993. Mating of the cockroach Nauphoeta cinerea (Blattodea:
Blaberidae): I. Copulatory behaviour. Entomological Problems 24(2): 69-73. (Priloha €. 1)

HUCKOVA, A., VIDLICKA, L., KOZANEK, M. 1994. Mating of the cockroach Nauphoeta
cinerea (Blattodea: Blaberidae): II. Histamine changes during courtship and copulation.
Biologia 49(5): 691-695. (Priloha ¢. 2)

VIDLICKA, L. 2001. Blattaria — svaby; Mantodea — modlivky (Insecta: Orthopteroidea).
Veda, Bratislava, 169 pp. (Fauna Slovenska) ISBN 80-224-0640-6 (Priloha €. 18)
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4. RozSirenie a taxonomia Svabov v Eurépe a na Slovensku

Svaby (Blattaria) su prevazne tropickou skupinou zahfiajiicou okolo 5000 druhov. Z tohto
mnozstva sa v Europe vyskytuje len okolo 120 druhov €o znamend, ze v Eurdpe je
najmensia druhova pestrost Svabov zo vSetkych svetadielov (samozrejme okrem
Antarktidy).

Napriek pomerne malému mnozstvu druhov je Svabologicka literatira zaoberajica sa
uzemim Eurdpy nepomerne bohatSia ako na inych svetadieloch. Viaceré Europske druhy
maji dost’ Siroké rozsirenie a st znacne variabilné, ¢o sposobilo, ze boli opisané aj
niekol’kokrat. Maji mnozstvo synonym, niektoré druhy aj viac ako desat’. Situacia sa preto
stala krajne neprehl'adnou a paradoxne, urCenie niektorych eurdpskych druhov (hlavne
balkénskych) je takmer nemozné.

Z tUzemia Eurdpy je znamych z nativnych druhov iba 6 rodov Svabov — Ectobius,
Phyllodromica, Loboptera, Planuncus, Capraiellus, Polyphaga a Hemelytroblatta. Z. rodu
Polyphaga zasahuje do Eurépy iba 1 druh — P aegyptiaca. Rod Hemelytroblatta je
zastipeny 5 druhmi zasahujucimi okrajovo do juhovychodnej Eurdpy. Cely rod sa
vyskytuje prevazne v severnej Afrike a na Blizkom Vychode. Podobne rod Loboptera, ktory
zahfna 32 druhov, je z Eurdpy znamy iba 6 druhmi, z ktorych iba jeden je SirSie rozsireny v
Stredomori — Loboptera decipiens. Ostatnych 5 druhov je znamych iba zo Spanielska a boli
opisané pomerne nedavno (BOHN 1990) od¢lenenim od druhu Loboptera decipiens. Zvysok
druhov je endemickych na Kanarskych ostrovoch, Azorach, Madeire a v Maroku. Vynimku
predstavuju dva druhy vyskytujice sa v Kamerune (L. loboptera Princis, 1962) a v Saudske;j
Arabii (L. isolata Grandcolas, 1994).

Rody Ectobius a Phyllodromica maji europske az eurazijské (palearktické) rozsirenie.
Viaceré druhy zasahuju aj do Afriky. V rode Ectobius evidujeme v stcasnosti 67 druhov, z
ktorych 35 je rozsirenych v Eurdpe, pri rode Phyllodromica je to 60 z 99 znamych druhov.
Rod Capraiellus vznikol od¢lenenim troch druhov z rodu Ectobius do samostatného
podrodu (HARZ 1976), ktory bol prednedavnom povyseny na samostatny rod (BOHN et al.
2013). Vsetky tri druhy rodu Capraiellus sa vyskytuju v Eurdpe. Rod Planuncus bol tiez
zriadeny iba pred dvomi rokmi (BOHN et al. 2013) a boli sem preradené 4 druhy z rodu
Ectobius a 9 druhov z rodu Phyllodromica. Az 11 z nich Zije v Eurdpe. Oba tieto pripady
naznacuju dost’ neprehl’adnu situaciu v rozliSovani rodov Ectobius a Phyllodromica, kde
bola donedavna hlavnym kritériom dizka tegmin.

4.1. Rod Ectobius — rozsirenie a biologia

Zo spominanych 35 eurdpskych druhov rodu Ectobius Zije 27
na Apeninskom polostrove a na blizkych ostrovoch. Mnoho z
nich je tam endemickych, hlavne na Sicilii, Sardinii a d’alSich
mensSich ostrovoch. HlbSie do kontinentdlnej Eurdpy prenika
iba par druhov. Na tzemi Slovenska boli dlho zname iba 3
druhy — E. sylvestris (obr. 11), E. lapponicus a E. erythronotus.
Status a tiez rozsirenie Stvrtého druhu E. lucidus su nejasné

Obr. 11. Ectobius sylvestris
(BOHN 1989). (VIDLICKA 2001).
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Vdaka otepl'ovaniu klimy pribudol na naSom uzemi priblizne od roku 2010 novy druh
$vaba povodom z juznej (podalpskej) Gasti Svajéiarska — Ectobius vittiventris. Ked’ze je
teplomilnejsi ako nase druhy a ma podobné teritoridlne naroky, udomécnit’ sa mu dari iba
vo vacsich mestach, zvycajne v travnikoch, parkoch a zahradach pri domoch. Na Slovensku
bol zatial' zisteny iba v Bratislave, jeho prenikanie do l'udskych pribytkov bolo iba

sporadické (VIDLICKA 2014).
V roku 2015 vSak zacal do
pribytkov prenikat masovo,
hlavne na jesen. Svojim
spravanim (na rozdiel od
synantropného druhu Blattella
germanica sa neskryva cez den
pred svetlom) vyvolal v
postihnutych domacnostiach
zdesenie a u dezinsekénych
firlem zmétok (nepubl. udaje).
Sirenie tohto druhu do roku
2014 je zobrazené na obrazku 12.

Vyskyt a rozSirenie
Svabikov z rodu Ectobius ako

15 [ bl
= ~ i) o ?7 Ectobius vittiventris
aredl prirodzeného rozdirenia

i 3
o o ~—" range of natural distribution

smery 3irenia po roku 1985

spread directions after 1985

iy Fok zistenia na danom dzemi -]
e finding year in certain locality

v

Obr. 12. Mapa povodného rozsirenia Svabika Ectobius vittiventris
a smery jeho Sirenia po roku 1985.
Podl'a VIDLICKU (2014).

aj blizko pribuzného rodu Phyllodromica v Pol'sku spracoval BAZYLUK (1977). V tom

istom roku bol spracovany aj

zoznam Ceskoslovenskych druhov §vabov (MARAN &

CEJCHAN 1977). V tej dobe viak neboli zo Slovenska este zname Ziadne endemické druhy.
Na Slovensku spracovali zoznam druhov $vabov ako aj ich rozSirenie VIDLICKA a
MAJZLAN (1992). Nasledne bola spracovana bibliografia literatury o §vaboch v Ceskej
Republike a na Slovensku (HOLUSA et al. 1999) a na jej zaklade aj zoznam druhov pre
Cechy, Moravu a Slovensko (KOCAREK et al. 1999). PriebeZne boli spracované doplnkové
informacie o vyskyte §vabov v roznych oblastiach Slovenska: Muranska planina (VIDLICKA
1997), Devinska Kobyla (VIDLICKA 2005), ostrov Kopaé (VIDLICKA 2007), Jursky Str

[—1a° 167 v 18 v 27 Ty 26° 287 | (FEDOR et al 2010)9
= I . o I r
Ceska Pol’sko} ; ' | %——?‘i Vychodné Slovensko
2 gy | - - o @ Ectobius lapponicus
HEpURES R " : /| (TOMKO et al. 2013).
: s ¢ Ukrajina \ i G .
1 | Detailné poznanie

roz$irenia Svabov v celej

Karpatskej kotline (zahrnuté
boli aj celé Karpaty) (obr.
13) je zalozené na Studiu
bohatych muzealnych

Slovinskp-.~
"\

Srbsko

materialov z  viacerych
muzei. Pre kazdy druh bola
vypracovand aj distribucna

! L

T i mapa  (VIDLICKA &

e

Obr. 13. Rozsirenie druhu Ectobius lapponicus v Karpatskej kotline.

SZIRAKI 1997).

Podl'a VIDLICKU & SZIRAKIHO (1997) — upravené.
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Neskor bolo podobne spracovanych takmer 800 exemplarov Svabov z 25 rokov
trvajticich zberov (1975-2000) zo Svajéiarska. Zistenych bolo 10 druhov z rodu Ectobius
(VIDLICKA & REZBANYAI-RESER 2005). Pocas spracovavania bol zisteny aj vyskyt nového
druhu Svaba (Ectobius supramontanus Bohn, 2004). Preto bola praca publikovana az po
zverejneni jeho opisu (BOHN 2004).

Zacaté bolo aj pomerne narocné spracovavanie balkanskej fauny Svabov. Existuje
zoznam $vabov byvalej Juhoslavie (US & MATVEJEV 1967), tento vSak treba inovovat pre
jednotlivé nastupnicke Staty a hlavne podla najnovSich zmien v taxondémii. Spracovanie
balkanskeho komplexu druhov Ectobius erythronotus (KARAMAN & KARAMAN 1987) do
danej problematiky vac¢siu prehl'adnost’ neprinieslo, skor naopak. Najnovsi vyskum sa zacal
v oblasti pohoria Biokovo (Chorvatsko), kde bolo v rozmedzi 900-1650 m n.m. zistenych
predbezne 5 druhov §vabov (VIDLICKA & OZIMEC 2011). Dalsi balkéansky material viak
zatial’ ¢akéd na komplexnu reviziu.

O biologii Svabov z rodu Ectobius sa zatial' toho vela nevie. Ectobius sylvestris sa v
juznych Alpach da zastihnat az vo vyskach okolo 2400 m (BEIER 1974). U nas bol
pozorovany v Belianskych Tatrach do 1700 m (CHLADEK 1986). Druhy tohto rodu sa Zivia
hlavne organickym detritom. Cez deit mo6Zzeme samcekov Casto zastihntt’ na kvetoch rastlin,
najmd na sedmokréaskach (Bellis sp.) a omanoch (/nula sp.), kde sa kfmia pelom rastlin
(VIDLICKA 2001). Nymfy a samicky su aktivne hlavne v noci (DREISIG 1971).

V prirode (na Slovensku) sa §vabiky horne (Ectobius sylvestris) vyskytuju od aprila do
oktobra (VIDLICKA 1993, 2012) s vrcholom vyskytu imag v polovici aprila az zac¢iatkom maja
(VIDLICKA 1993, 2013). V Nemecku v jelSovom lese bola u toho istého druhu zaznamenana
najvicsia migracia po kmenoch stromov v druhej polovici maja (GHARAGJEDAGHI 1994).
Imaga $vabika tmavostiteho (Ectobius lapponicus) na vychode Ciech dosiahli maximum v
druhej polovici juna, respektive az v juli (HOLUSA & KOCAREK 2000). Vrcholy vyskytu
imag koreSpondujt aj s obdobiami znasok ooték (VIDLICKA 1993) a zaroven aj s vyskytom
parazitoida Brachygaster minutus (VIDLICKA 1998). Nymfy sa liahnu pocas jula a zimuju
ako Stvrty nymfalny instar (BROWN 1973a, b, VIDLICKA 2012), zriedkavo ako druhy alebo
treti instar (BROWN 1983). Zimovanie prebieha najCastejSie v zemi, v trsoch trav, ale aj v
opustenych hniezdach vtakov (VIDLICKA 1999).

4.2. Rod Phyllodromica — skupina druhov maculata

Je zaujimavé, ze tak ako v juznej Eurdpe maji sklony
vytvarat’ mnozstvo endemitov zastupcovia z rodu Ectobius,
tak v strednej Europe, kde je rod Ectobius zastupeny velmi
chudobne, plnia tato funkciu druhy rodu Phyllodromica,
hlavne zo skupiny maculata. Typovy druh Phyllodromica
maculata (obr. 14) ma vel'mi Siroké rozsirenie od Nemecka po
JZ Ukrajinu a od stredného Pol’'ska az po severné Chorvatsko
a Rumunsko. Jeho sfarbenie je vel'mi variabilné a preto
vznikli v minulosti problémy pri deleni tohto druhu na variety,
poddruhy resp. druhy. Novo opisované druhy maju spravidla o, 4. Phyllodromica maculata
malé aredly rozSirenia a st endemitmi na danych uzemiach. (VIDLICKA 2001).

/
/
/
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Viaceré endemické druhy boli opisané priamo zo Slovenska alebo susedného Mad’arska.
Prvymi boli Phyllodromica harzi Chladek, 1977 zo Slovenského krasu a Phyllodromica
chladeki Harz, 1977 z Muranskej planiny (CHLADEK & HARZ 1977). Druh Phyllodromica
hungarica Vidlicka, 1993 bol povodne opisany z pohoria Biikk na severe Madarska
(VIDLICKA 1993), ale neskdr bol zisteny aj na juznom Slovensku (VIDLICKA 2001, BOHN
& CHLADEK 2011, TOMKO et al. 2013). Dalsi novy druh Phyllodromica dobsiki (dobsiki)
Chladek, 1996 bol opisany z Muréanskej planiny, z rezervéacie Suché doly pri Tisovci
(CHLADEK 1996). Neskor bol tento druh synonymizovany s druhom Ph. hungarica (BOHN
& CHLADEK 2011).

Zo Slovenska bol opisany aj poddruh Phyllodromica maculata marani (marani) Chladek
& Harz, 1980 s vyskytom na strednom a vychodnom Slovensku, v Pol'sku a Rumunsku. Od
nominalneho poddruhu sa odliSoval morfologiou ootéky (CHLADEK & HARZ 1980).
Zobrazena ootéka pochadzala zo Slovenského krasu. Ako vyzeraji imaga Svaba sa v praci
neuvadza, ale autor tvrdil, Ze si zhodné s exemplarmi z Brasova (Rumunsko) spominanymi
v praci RAMMEHO (1951) ako poddruh Hololampra maculata schdfferi. Aj ked Ramme
vyslovene hovori o poddruhu, Chladek ich hodnoti ako melanicku formu schaefferi s tym,
ze medzi formami existuju prechody. To bol dévod vytvorenia nového mena pre tento
poddruh. Zo Slovenska zndme jedince dané¢ho poddruhu a literatiru k nim sa vztahujacu
neuvadza. VIDLICKA a SZIRAKI (1997) poukazali na to, Ze tento poddruh je iba synonymom
Ph. maculata schaefferi znameho zo Slovenského krasu uz 150 rokov (FRIVALDSZKY 1867)
a z Madarska 120 rokov (CHYZER 1897). Nasledne CHLADEK (1998) povysil novy poddruh
bez udania dévodu na novy druh (a omylom uviedol opa¢né poradie autorov ako v povodne;j
praci — Harz et Chladek, 1980). Druh bol opdtovne synonymizovany s Ph. maculata
schaefferi (VIDLICKA 2001). Ak by bol uznany jeho druhovy status, meno by malo byt
Phyllodromica schaefferi. Status tohto druhu (resp. poddruhu) je zna¢ne komplikovany a
zasluzi si kratke vysvetlenie.

Druh bol (ako Blatta gvarta) pdvodne ,,opisany” (zobrazeny na ilustracii) v diele
prirodovedca Jacoba Chritiana Schaeffera (*1718-11790) pojednavajucom o hmyze z
okolia nemeckého mesta Regensburg (SCHAEFFER 1769). Povodny nazov bol uznany za
neplatny z doévodu, Ze meno bolo vlastne poradovym c¢islom a Svab samotny bol iba
zobrazeny na obrazku. Na Schaefferovu pocest’ dostal od Johanna Augusta Ephraima
Goezeho (*1731-11793) druh nové meno Blatta Schaefferi. GOEZE (1778) sa odvolal na
Schaefterov obrazok a stru¢ne druh charakterizoval. O typovej lokalite sa nezmienil. Neskor
Johann Friedrich Gmelin (*1748-11804) publikoval podobny stru¢ny opis v lipskom
vydani Linného ,,Systema Naturae* (GMELIN 1789), ktor¢ sa stalo vel'mi populérne. V praci
neuviedol, ze pouzil meno vytvorené Goezem. Vlastny problém vznikol, ked” Johann
Christian Daniel von Schreber (*1739-11810) opisal z Nemecka druh Blatta maculata
(teraz Ph. maculata) (SCHREBER 1781). Druh bol vel'mi podobny druhu Blatta Schaefferi
len mal svetlejSie tegminy s mensimi Ciernymi Skvrnami. Gottlieb August Wilhelm
Herrich-Schiiffer (*1799-11874) zaradil Gmelinom pouzité meno medzi synonyma druhu
Blatta maculata, ¢o bolo z hl'adiska principu priority opodstatnené (HERRICH-SCHAFFER
1840). Leopold Heinrich Fischer (*1817-71886) vo svojom diele ,,Orthoptera Europaea“
s odvolanim sa na Gmelinom pouzité meno ,,Blatta Schaefferi‘‘ zaradil tmavé exemplare ako
varietu druhu Blatta maculata (FISCHER 1853). Ked’ze sa odvolal na Gmelinov opis bolo to
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z hl'adiska ¢asovej priority mien opit’ logické rieSenie. Pridal obsiahly opis, avSak nevyriesil
roz$irenie, ked’ze spomina iba jedince z Nemecka a Rakuska. Ked' uhorsky entomoldg Jan
Frivaldsky (*1822 Rajec-11895 Budapest) nasiel v Zadielskej doline tmavé exemplare z
rodu Phyllodromica zhodné s Gmelinovym aj Fischerovym opisom, zacal pre ne pouzivat’
meno Aphlebia maculata var. Schdfferi (FRIVALDSKY 1867). Rod Aphlebia Brunner von
Wattenwyl, 1865 je synonymom starSiecho rodového mena Phyllodromica Fieber, 1853.
Varietu na poddruh povysil Richard Ebner, ked’ pouzil pre tmavé jedince z BraSova
(Rumunsko) ndzov Hololampra maculata schaefferi (EBNER 1930). Rod Hololampra
Saussure, 1864 je tiez synonymom rodu Phyllodromica. Obaja (Frivaldsky aj Ebner) pouzili
nazov ,,schaefferi v podradenom postaveni k menu ,maculata®, ¢o znamena, ze ho
povazovali za mladsi. Vychadzali teda z Gmelinovho opisu, ktory je mladsi ako Schéfterov
opis druhu Blatta maculata. Pévodny Goezeho star§i opis nepoznali. NaneStastie sa
ukézalo, ze takdto tmava varieta resp. poddruh druhu Ph. maculata nezije ani v okoli
Regensburgu ani v Nemecku vobec. Z Nemecka su zname iba klasicky svetlo sfarbené
jedince zodpovedajuce opisu druhu Phyllodromica maculata.

Lokalita Regensburg v Nemecku evidentne nemohla byt typovou lokalitou tmavych
jedincov zodpovedajucich Goezeho, Gmelinovmu ¢i Fischerovmu opisu. Prvou
publikovanou lokalitou zodpovedajlicou spominanym opisom bola Zadielska dolina na
Slovensku (FRIVALDSKY 1867). Preto bola Zadielska dolina dodato¢ne uréena ako terra
typica pre Phyllodromica maculata schaefferi v zmysle Gmelinovho opisu (VIDLICKA
2001). Profesor Bohn z Nemecka chcel riesit’ vzniknutu situdciu synonymizovanim nazvu
»Schaefferi s druhom Ph. maculata (pers. comm.). Po upozorneni, ze meno ,,shaefferi je
starSie ako ,,maculata® bolo meno Blatta schaefferi klasifikované ako ,,nomen dubium* a
ponechany bol iba nazov Ph. maculata (BOHN & CHLADEK 2011). Av§ak okolnost’, ze druh
Ph. schaefferi sa nevyskytuje na lokalite, ktord mu bola pévodne urcend, nie je dovod na
zruSenie mena. Okrem toho sa Goeze ani Gmelin na lokalitu neodvolavali, takze
Regensburg nebol oficidlnou typovou lokalitou. Napriek tomu zostalo pre tmavé jedince z
okolia Zadielu meno Ph. marani, pre Cast’ d’alSich tmavo sfarbenych jedincov zo stredného
Slovenska a severného Mad’arska bol vytvoreny druh Phyllodromica latipennis Bohn &
Chléadek, 2011 (obr. 15) a pre tmavé exemplare zo Sedmohradska bol tiez vytvoreny novy
druh Phyllodromica variabilis Bohn, 2011 in BOHN & CHLADEK 2011). Tento stav je
oficiadlne doteraz platny, i ‘
ked’ praktické rozliSovanie
medzi novo opisanymi
druhmi je vdaka ich [~ T
variabilite dost’ narocné a o e
neisté. Vzhl'adovo é‘;;:;i‘k '
podobna Phyllodromica |- )
hungarica je od ostatnych |
spomenutych druhov |
lahko odlisitelnd kvoli
vyrazne zahnutym kridlam
(VIDLICKA 1993).

Ukrajina

Rumunsko

Obr. 15. Rozsirenie §vabov zo skupiny maculata rodu Phyllodromica na
Slovensku, v Mad’arsku a Rakutsku.
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V praci BOHNA a CHLADKA (2011) je podrobne spracované rozsirenie vsetkych druhov
zo skupiny maculata v oblastiach ich vyskytu. V praci chyba spracovanie rozsirenia Ph.
maculata na Morave a v Cechach. Viaceré tidaje sa nachadzaju v Chladkovych stargich i
novsich pracach (CHLADEK 1965, :
1998, 2006).

Podrobne bolo spracované
rozsirenie tohto druhu v Ceskej
republike v praci VIDLICKU a
HoLuSU  (1999). Druh sa
pravdepodobne vyskytuje na
vhodnych lokalitdch po celej L
republike (KOCAREK et al. 2005),
ani jednym smerom tu nedosahuje || _
hranicu rozSirenia (obr. 16). Je Obr. 16. Rozsirenie $vaba Phyllodromica maculata

znamy aj zo vsetkych okolitych v Ceskej Republike.
Statov Podla VIDLICKU a HOLUSU (1999) - doplnené.

Nemecko

O rozsireni druhu Phyllodromica maculata v Pol'sku pojednavaju starSie prace
BAZYLUKA (1976, 1977). V Pol'sku, podobne ako aj v susednom Nemecku, prebicha
severna hranica rozsirenia druhu priblizne na 53° severnej zemepisnej Sirky (obr. 17).

Prvé zmienky o Svaboch zo — ———
skupiny maculata z Rumunska [ttt seremdhanica osera
publikoval  prirodovedec a || [
entomolog slovenského povodu
Oto Herman (*1835-11914).
Zmienil sa o vyskyte druhu [¥
Phyllodromica maculata z okolia
Kluza (Cluj, SZ Rumunsko), ale
¢i sa jednalo o tmavu formu
neuvadza (HERMAN 1871). Prvy
kto konkrétne pisal o tmavej
forme (Aphlebia maculata var.
Schifferi) bol entomolég Karl
Brunner von Wattenwyl (*1823-
71914) (BRUNNER v. W. 1882).
Ur¢it v slUcasnosti o ktory
konkrétny druh i§lo sa naisto
neda, kedze v sucasnosti je z
Rumunska znadmych viacej
druhov zo skupiny maculata.

Okrem uZ spomenutého Bohnom opisan¢ho druhu Phyllodromica variabilis, rozSirené¢ho
v centralnej ¢asti Rumunska, tu ziji aj d’alsie dva endemické druhy zo skupiny maculata.
Prvym je uz déavnejsie opisana Phyllodromica transylvanica Vidlicka, 1994 s pomerne

Ceské Republika

14E 16°E

Obr. 17. Rozsirenie $vaba Phyllodromica maculata v Pol'sku.
Podl'a BAZYLUKA (1977) — upravené.
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Sirokym roz§irenim v Sedmohradskej
oblasti (Transylvania). Momentalne [~ —

w Phyllodromica halerisignata
o Phyllodromica lr.lqsyiwanira

je areadl jeho vyskytu ohraniceny |s sromes arasis
Karpatmi (VIDLICKA 1994, BOHN &
CHLADEK 2011). Tento druh nebol
zatial’ najdeny v Mad’arsku, ale jeho
vyskyt na vychode Madarska je [
pravdepodobny, podobne ako aj na
severe Srbska. Dal§im druhom je
Phyllodromica halterisignata Bohn,
2011 (in BOHN & CHLADEK 2011). |
Zatial' je znamy iba z jednej lokality [ = —
na SZ Rumunska (obr. 18).

]/

241)
4l Rgmunsko 2 \x(j.\f
f‘”\ eyt R

Obr. 18. Rozsirenie §vabov zo skupiny maculata rodu
Phyllodromica v Rumunsku.
Podl'a BOHNA & CHLADKA (2011) — upravené.

4.3. Rod Phyllodromica — skupina druhov megerlei

Okrem skupiny druhov maculata z rodu Phyllodromica, je
velmi dobre definovanou aj skupina druhov megerlei.
Skupina je charakteristickd ve'mi komplikovanym sietovanym
vzorom na tegminach a zaroven silne skratenymi tegminami
u samiciek. Typovym druhom je Phyllodromica megerlei
(obr. 19). Ani opis tohto druhu sa nezaobisiel bez problémov.

Druh povodne opisal Toussaint de Charpentier (*1779-
+1847). Charpentier bol nemecky geoldg. V rokoch 1811-
1828 zastaval funkciu Sliezskeho vrchného banského
odbornika vo Wroclawe (Wratislaviae). Amatérsky sa na
pomerne slusnej urovni venoval aj entomologii. V roku 1825 Obr. 19. Phyllodromica megerlei
mu vo Wroclawe vyslo dielo ,Horae entomologicae® o (VIDLICKA 2001).
europskom hmyze, v ktorom najvacsiu pozornost’ venoval ortopteroidnému hmyzu
(Dermaptera, Blattaria, Mantodea, Orthoptera). V praci spomina 14 druhov $vabov (vtedy
vSetky v rode Blatta), z ktorych dva st novo opisané (CHARPENTIER 1825). Prvym je Blatta
limbata z Lusitanie (oblast’ zaberajuca ¢ast’ Portugalska a Spanielska), ktory bol neskor
synonymizovany s druhom Loboptera decipiens (Germar, 1817). Tento druh sa dokonca v
préci tiez spomina (ako Blatta decipiens). Druhym opisanym druhom bola Blatta punctata
z Rakuska. Opis druhu je v Charpentierovej praci prisudeny rakiskemu entomoldgovi
Johannovi Carlovi Megerle von Miihlfeld (*1775-11840). Az o 28 rokov si Cesky
entomolog (nemeckého povodu) Franz Xaver Fieber (*1807-11872) vSimol, Ze meno
Blatta punctata pouzil Johann Friedrich Gustav von Eschscholtz (*1793-71831) uz v
roku 1822 pri opise iného druhu $vaba (terajsia Diploptera punctata) (ESCHSCHOLTZ 1822).
Preto na pocest’ objavitel'a premenoval druh z Raktska na Phyllodromica megerlei. Ked'ze
Fieber zaradil tento druh do nim novo opisaného rodu, stal sa druh zaroven typovym
druhom rodu Phyllodromica (FIEBER 1853).
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Phyllodromica megerlei je [ SR T T ec g X
S : : Fh::;’i;mh:rarima ‘\‘

sice druh s pomerne Sirokym
arealom vyskytu (obr. 20), ale na
lokalitach sa vyskytuje vzdy iba v
nevelkych  poctoch. Svojim
vyzorom (husto Skvrnitymi ]
tegminami) je dost’ odlisny od O

vacsiny druhov, ktoré boli neskor ““’*a‘
do tohto rodu zaradené.

Rakusky ortopterolég Richard [~ : *
\‘7? Stredozemné|

Ebner (*1885-11961), ktory sa eezEme e . — -
| ortopteroidné h Obr. 20. Rozsirenie $vabov zo skupiny megerlei rodu
venoval ortopterordnemu hinyzu Phyllodromica v Europe a Azii.

Malej Azie si  vsimol, Ze Podl'a VIDLICKU & MAJZLANA (1997) — upravené.

exemplare Ph. megerlei vyskytujuce sa v Turecku su odlisné od jedincov z Eurdpy, takze
ich spomenul ako varietu, ale meno jej nepridelil (EBNER 1919). Vyznamny rusky
entomolog Grigorij Jakovlevi¢ Bej-Bienko (*1903-71971) v ramci edicie ,,Fauna SSSR*
spracoval skupinu §vabov (Blattaria). Aj on si uvedomil odlisnost’ 4zijskych (Tureckych a
Syrskych) exemplarov. Na zdklade Zlto-oranzovej Skvrny na Stite (na rozdiel od Ciernej
Skvrny u typickej formy) opisal novy poddruh Phyllodromica megerlei asiatica (BEY-
BIENKO 1950). Pri opise mal k dispozicii 7 exemplarov zo 6 lokalit, ale vSetko to boli
samiCky, takze opisal iba samicku. Ked’ nemecky ortopterolog Willy Adolf Theodor
Ramme (*1887-11953) spracovéval ortopteroidny hmyz juznej Eurépy a Malej Azie nemal
eSte k dispozicii Bej-Bienkovu ,,Faunu“. Mal vSak k dispozicii samceka Svaba z Adany
(Turecko) s oranzovou Skvrnou na Stite a tak ho opisal ako Hololampra punctata f.
erythronota (RAMME 1951). Tato forma bola o par rokov synonymizovania s Bej-
Bienkovym poddruhom (KARABAG 1958). Az takmer po 50-tich rokoch bol na zaklade
odli$nosti v tvare tergalnej Zl'azy, stilusu a genitdlneho haku povyseny tento poddruh na
samostatny druh Phyllodromica asiatica (VIDLICKA & MAJZLAN 1997). Zaroven bol na
zéklade viacerych exemplarov pochadzajacich z Bulharska, z lokality Vlas ned’aleko
Nesebaru opisany druh podobny Ph. megerlei, len vyrazne mensi. Druh dostal meno
Phyllodromica pulcherrima (VIDLICKA & MAJZLAN 1997). Neskor bol tento druh zberany
na viacerych lokalitich v Bulharsku (G. Hristov, pers. comm.). V sucasnosti su tieto tri
druhy — Ph. megerlei, Ph.
asiatica a Ph. pulcherrima (obr.
21), jedinymi  zastupcami
skupiny druhov megerlei v rode
Phyllodromica. RozSirenie Ph.
megerlei bolo spracované v
ramci Karpatske;j kotliny
(VIDLICKA & SZIRAKI 1997).
Najnovsie udaje o vyskyte na
vychodnom  Slovensku st
uvedené v praci TOMKU et al.

] g 4 UA
¥ of megerlei ___

‘‘‘‘‘‘‘‘

D L S

=
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Obr. 21. Phyllodromica pulcherrima & a Q
(2013). (VIDLICKA & MAJZLAN 1997).
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4.4. Prehlad prispevkov autora k poznaniu §vabov na Slovensku a v Eurépe
(hnedou farbou su uvedené prispevky, ktoré su sticastou habilitacnej prace)
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5. Svaby juhovychodnej Azie a JuZnej Ameriky

Juhovychodna Azia (orientalna faunistickd oblast) a Juzna Amerika (neotropické
faunisticka oblast’) su dve na S§vaby najbohatSie oblasti s mnozstvom endemickych druhov
a rodov. Styri z nich si bliZsie spomenieme.

5.1. Svaby z rodu Caeparia Stal, 1877 (Blaberidae: Panesthiinae)

1. C. saussurii (Wood-Mason, 1876) — India, Butan, Bangladés

2. C. crenulata (Bruijning, 1948) — Indonézia (Sumatra), Malajzia
3. C. donskoffi Roth, 1979 — Vietnam, Laos, Thajsko

4. C. kaltenbachi Roth, 1979 — Thajsko, Laos

5. C. sausai Vidlicka, 1999 — Laos

Vsetky druhy rodu Caeparia st pomerne velké Svaby, ktoré maji dobre vyvinuté
tegminy aj kridla. Nebolo u nich pozorované ohryzenie tegmin typické pre prislusnikov
pribuzného rodu Panesthia, ako aj inych prisluSnikov
podcelade Panesthiinae. VSetky druhy rodu Caeparia maju
dvojfarebné tegminy, ¢o je tiez v ramci podcelade
nezvyklé.

Histéria rodu Caeparia sa zacala odvijat od omylu.
Svetoznamy S§vajCiarsky ortopterolég Henri Louis
Frederic de Saussure (*1829-11905) opisal v roku 1863 z
Ciny 8vaba Panesthia mandarinea (obr. 24). Pohlavie
Svaba neuviedol, lebo opisovanému jedincovi chybalo
brusko (SAUSSURE 1863). O par rokov neskdr sa mu
dostala do rak samicka Svaba z vychodnej Indie. Priradil ju
k tomu istému druhu, urobil jej pomerne obsiahly opis a v
uvode doplnil pozndmku, ze v predchadzajicom ¢lanku opisal samceka (SAUSSURE 1869).

Anglicky zoolog James Wood-Mason (*1846-11893) po skonceni Stadia v Oxforde
odisiel v roku 1869 do Indie a ziskal zamestnanie v Indickom muzeu v Kalkate. Dostal
obsiahlu zbierku hmyzu zo $tatu Johor v Malajzii s pocetnou sériou exemplarov Panesthia
mandarinea. Pri ich studiu si v§imol, Ze oba jedince z tohto druhu, ktoré opisal Saussure su
samicky, ale nepatria k tomu ist¢ému druhu. Samicke z Indie, ktord bola opisana neskor,
vytvoril v roku 1876 nové meno Panesthia Saussurii. Do tohto druhu zaradil aj exemplar
prave sa zvliekajiceho samceka zo $tatu Sikkim leziaceho v Himal4jach na severovychode
Indie (WOOD-MASON 1876).

O rok neskor publikoval §védsky ortopterolog Carl Stal (*1833-11878) pracu s opisom
viacerych druhov §vabov z Filipin a medzi nimi bol aj druh Panesthia saussurii (iny ako bol
druh rovnako pomenovany Wood-Masonom). Zaroven v rode Panesthia stanovil novy
podrod Caeparia a zaradil do neho druh Panesthia mandarinea opisany Saussurem.
Nenapisal z ktorej Saussureho prace vychadzal, ale na zdklade diagnostickych znakov
podrodu je evidentné, Ze sa jednalo o samicku z Indie opisanu v roku 1869 (STAL 1877).

Obr. 24. Panesthia mandarinea
(SAUSSURE 1863).
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V sérii omylov pokracoval aj Karl Brunner von Wattenwyl (*1823-71914).
V obsiahlej revizii ortopteroidného hmyzu, ktorti v roku 1893 vydal v Zeneve, povysil
Stalom vytvoreny podrod Caeparia na samostatny rod s typovym druhom Caeparia
mandarinea Saussure z lokality Teinzo (BRUNNER DE WATTENWYL 1893). Ktory druh v
skuto¢nosti myslel nie je isté, ale ked’ze sa odvolava na Stdlov opis supraandlnej
platnicky, tak pravdepodobne sa tieZ jednalo o exemplar z Indie. Udavana lokalita Teinzo
(asi Teinzo) sa nachadza na severe Mjanmarska, ned’aleko od Indie. Brunner uvadza v
zozname pouzitych prac 6 Wood-Masonovych ¢lankov (3 o Phasmatodea a 3 o Mantodea),
ale jeho pracu o Panesthia mandarinea a P saussurii nepoznal (alebo prinajmenSom
nepouzil).

Priblizne v tom istom Case SAUSSURE (1895) spracovaval reviziu Panesthinov. Na
rozdiel od svojich predchodcov inkriminovany ¢lanok Wood-Masona poznal a poznal aj
prace Stala a Brunnera von Wattenwyl o rode Caeparia. Preto poopravil Brunnerov tdaj a
za typovy druh rodu urcil Caeparia saussurei (upravil chybne vytvorené meno Saussurii na
Saussurei, omylom vSak uviedol, ze pévodné meno bolo Sausseuri) (SAUSSURE 1895).
Takze meno Panesthia mandarinea zostalo pre druh opisany v roku 1863. William Forsell
Kirby (*1844-11912) vo svojom synonymickom katalégu ortopteroidného hmyzu uvadza
v rode Caeparia len druh C. Saussurii Wood-Mason a pri rode Panesthia aj druh P.
Saussurii Stal (KIRBY 1904).

Situaciu opit’ skomplikoval americky ortopterolog Andrew Nelson Caudell (*1872-
11936). Domnieval sa, ze typom rodu Caeparia je druh Panesthia mandarinea opisana
Saussurem v roku 1863 (a nie ta z roku 1869). Preto pre druh Panesthia Saussurii stanoveny
Wood-Masonom v roku 1876 vytvoril novy rod Neocaeparia (CAUDELL 1924).

Vzniknuty problém sa podujal vyriesit najvyznamnej$i americky Svabolog Louis
Marcus Roth (*1918-72003). Na zdklade c¢lanku 70(a) pravidiel medzinarodne;j
zoologickej nomenklatiry sa obratil na Medzinarodnu komisiu. Ked’ze Stél zle identifikoval
druh ,;mandarinea ako typovy druh rodu Caeparia, navrhol Roth komisii akceptovat’
moznost’ (i) ¢lanku 70(a) a designovat’ za typovy druh rodu Caeparia druh Panesthia
saussurii Wood-Mason (ROTH & GURNEY 1983). Toto rieSenie bolo prijaté, kedze
koreSpondovalo aj s prdcami SAUSSUREHO (1895) a KIRBYHO (1904). ROTH (1979) na
zéklade tohto rozhodnutia pri revizii rodu Caeparia opédtovne stanovil za typovy druh rodu
Panestia sausurii Wood-Mason [=Panesthia mandarinea Saussure, 1869 (nec 1863)].
Zaroven v zhode s PRINCISOM (1950) synonymizoval rod Neocaeparia Caudell, 1924 s
rodom Caeparia.

Zaujimavy je aj osud druhu Panesthia mandarinea Saussure, 1863. V roku 1932 sa
nemecky ortopterolég Karl Richard Hanitsch (*1860-11940) zaoberal zbierkami §vabov
Dr. Odoarda Beccariho a Dr. Elia Modiglianiho zo Sumatry (HANITSCH 1932). Na zaklade
Modiglianim chytenych exemplarov druhu Panesthia transversa zistil, ze tento druh je
totozny s jedincom opisanym Saussurem v roku 1863 pod menom Panesthia mandarinea.
Druh Panesthia transversa opisal Burmeister uz v roku 1838. Preto Hanitsch néazov
Panesthia mandarinea synonymizoval s ndzvom Panesthia transversa. Z nazvu Panesthia
mandarinae, ktory bol pouzity dvakrat pre dva rozne druhy tak nezostal nakoniec platny ani
jeden.
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Vsetky doteraz uvedené idaje sa tykali len jediného druhu rodu Caeparia, typového
druhu C. saussurii. AZ v roku 1948 opisal holandsky entomol6ég Conrad Friedrich Albert
Bruijning (*1919-12004) druh Neoceparia crenulata podl'a samceka chyteného na Mount
Kerinci (v orig. Mount Indrapura) v pohori Barisan na zapade ostrova Sumatra (Indonézia).
ROTH (1979a) revidoval aj samceka tohto druhu z pevninskej Casti Malajzie, z lokality
Tapah Perak. BRUIINING (1948) sa pri zaradeni do rodu Neocaeparia pridizal Caudellovej
prace z roku 1924. Do rodu Caeparia tento druh presunul az PRINCIS (1965).

Na opis d’alsich druhov z rodu Caeparia bolo treba pockat’ d’alSich 31 rokov. Roth zacal
v roku 1977 vydavat rozsiahlu celosvetovi reviziu pod¢elade Panesthinae. Celkovo vydal
4 monografické prace (ROTH 1977, 1979a, b, 1982). V druhom diele spracoval aj rod
Caeparia. Tu pri druhu Caeparia saussurii dokladne charakterizoval obe pohlavia a tiez
pridal d’alSie lokality vyskytu z Indie, BangladéSa, Bhutanu a Laosu. SAUSSUREM (1895)
spomenuty vyskyt tohto druhu na lokalite Malacca (JZ Malajzia) Roth spochybnil (podobne
ako pred nim aj PRINCIS (1965)), lebo z okolia tejto lokality determinoval len druh
Caeparia crenulata, ktory vSak v dobe vyjdenia Saussureho prace nebol esSte opisany.

V praci, v ktorej ROTH (1979a)
revidoval rod Caeparia, zaroven
opisal aj dva nové druhy z tohto
rodu: C. donskoffi (pomenovany
podla odbornika na Orthoptera
Michela Donskoffa z Muséum
national d’Histoire naturelle v
Parizi) a C. kaltenbachi
(pomenovany podla Dr. Alfreda

. 25. ick h 1
O e Laggy. e okl Kaltenbacha  (¥1920-2005) 7z

Naturhistorisches Museum vo

Viedni). U druhu Caeparia donskoffi bola povodne opisana iba samicka (holotyp z Ko-Tichi
z Juzného Vietnamu, paratypy z Tonkinu zo severného Vietnamu) (ROTH 1979a). Samcek
bol opisany az dodato¢ne zo severného Vietnamu a zo
severného Laosu (VIDLICKA 1999) a samicka bola
zistena aj v Thajsku (VIDLICKA 1999).

Druh Caeparia kaltenbachi bol opisany tiez iba na
zéklade samiciek. Holotyp pochddza zo severu Thajska
(pohorie Khun Tan) a paratyp zo severného Laosu
(Muong Pek) (ROTH 1979a). Samcek nie je doteraz
znamy.

ROTH (1982) uverejnil opis nepomenovanej nymfy z
Thajska, ktord by mohla patrit k jednému z nim
opisanych druhov z rodu Caeparia. Farebnym vzorom
sa sice odliSuje od imag C. donskoffi (obr. 25) aj C.
kaltenbachi, ale zadny okraj supraanalnej platnicky
(dolezity pri determinacii) je podobny ako u C.
donskolffi. (VIDLICKA 1999).

Obr. 26. Caeparia sausai 9
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Zatial posledny, piaty druh z
rodu Caeparia bol opisany v
roku 1999 na zéklade samicky
zo severného Laosu (provincia
Attapu, Bolaven Plateau, 15 km
JV od Ban Houaykong).
Pomenovany bol Caeparia
sausai (obr. 26) na pocest

slovenského amatérskeho | @ Caepariasaussurii S g =7 %
, . v . o Caeparia crenulata “\Q W - oy &
entomologa Ondreja SauSu, | o Coepariadonskofi {f&f s
, . . @ Caeparia kaltenbachi Qi‘:‘b i v,
ktory tento druh objavil | © Ceepariasousai g e
(VIDLICKA  1999). ROZSlren%e Obr. 27. Rozsirenie §vabov z rodu Caeparia
druhov rodu Caeparia ukazuje v juhovychodnej Azii.

obrazok 27.

5.2. Svaby z rodu Chorisoserra (Blattellidae: Pseudophyllodrominae)

1. Ch. sagitaria (Hanitsch, 1927) — Vietnam

2. Ch. apicalis (Hanitsch, 1929) — Indonézia (Sumatra), vychodné Borneo
3. Ch. jendeki Vidlicka, 2002 — Laos

4. Ch. biceps Wang, Zhang, Feng, 2006 — Cina

5. Ch. brevicaudata Wu, Wang, 2011 - Cina

V roku 1927 Hanitsch spracoval zbierku Svdbov z juzného Annamu (terajsi stredny
Vietnam). Jednym z 19 opisanych novych druhov bol aj druh Chorisoneura sagitaria. Opis
urobil na zéklade samceka z Langbian Peak (provincia Lam Dong) (HANITSCH 1927). Rod
Chorisoneura vytvoril Brunner von Wattewyl v roku 1865. Je to velky rod, v sucCasnosti s
90 druhmi. V ¢ase ked’ Hanitsch publikoval opis druhu Chorisoneura sagitaria obsahoval
tento rod uz 55 druhov. Na novoopisanom druhu bolo zaujimavé, Zze bol najdeny v
orientalnej oblasti. Takmer vsetky ostatné druhy tohto rodu pochadzali z neotropickej
oblasti. Vynimkou boli vtedy 3 druhy z Tajvanu, Ciny a Kambodze.

Dalsi druh z orientalnej oblasti opisal Hanitsch zo zbierky §vabov §védskeho zoologa
Erica Georga Mjoberga (*1882-11938). Zbierku nazhromazdil Mjoberg pocas expedicie
na Sumatre v rokoch 1919-1922. Hanitschom opisany druh Chorisoneura apicalis pochadzal
z lokalit Medan a Boeloe-Tjina (HANITSCH 1929). Jedince z rodu Chorisoneura maju dost’
charakteristicky vzhlad a tak spravnost’ zaradenia tychto dvoch Hanitschom opisanych
druhov, svojim rozSirenim anomalnych, nikto dlht dobu nespochybiioval. Dokonca ani
jeden z najvacsich Svabologov sveta Lotis Karlis Aleksandrs Princis (*1893-11978), autor
zatial’ neprekonaného 8 dielneho celosvetového katalogu Svabov z rokov 1965-1972. V roku
1950 Princis spracovaval zbierku Svabov z orientalnej oblasti uloZzent v entomologickom muizeu
Univerzity v Lunde (Svédsko). V zbierke nasiel aj druh, ktory uréil ako Chorisoneura
apicalis. Jedinec pochadzal z vychodného Bornea (PRINCIS 1950). Na zaradeni sa ni¢
nezmenilo ani pri vydani prvého dielu spominaného katalégu svabov (PRINCIS 1965).
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Obr. 28. Chorisoserrata
Jendeki - §tit a tegmina
(VIDLICKA 2002).

Ke-Liang Wu a Zong-Qing

V roku 1998 Roth revidoval zéastupcov rodu Chorisoneura.
Vsimol si urcité odliSnosti dvoch orientdlnych druhov z rodu
Chorisoneura od neotropickych druhov, ale tiez aj odliSnosti
druhov z Ciny, Tajvanu a Kamerunu. Preto pre Hanitschom
opisané¢ druhy vytvoril novy rod Chorisoserrata a pre ostatné
odlisné druhy vytvoril rody Chorisoneurodes a Sorineuchora
(ROTH 1998).

Treti druh do rodu Chorisoserrata, Ch. jendeki (obr. 28),
pribudol az v roku 2002. Opisany bol na zéklade dvoch
samcekov a jednej samiCky z Laosu (provincie Bolikhamxai a
Luang Namtha). Od predchadzajicich druhov sa okrem iného
lisil aj pritomnostou nezretelnej tergdlnej Zlazy na siedmom
abdominalnom tergu (VIDLICKA 2002). Druh dostal meno podl'a
slovenského entomologa Eduarda Jendeka, nalezcu holotypu.

Cinsky entomolégovia Zong-Qing Wang, Yan-Ning Zhang
a Ping-Zhang Feng z Cinskej akadémie polnohospodarskych
vied opisali na zéklade 6 jedincov (4 3, 2 @ Q) pochadzajtcich
z provincie Hainan (ostrov Chaj-nan) a z autondémnej oblasti
Guangxi Zhuang (Kuang-si, JV Cina) novy druh Chorisoserrata
biceps. Od ostatnych prislusnikov rodu sa odliSuje dlhou,
zakrutenou medidnnou falomérou a ziibkami na konci pridavne;j
mediannej faloméry (WANG et al 2006).

Wang objavili v juznej Cine, v
provincii  Yunnan (Jiin-nan)
samceka a samic¢ku z rodu
Chorisoserrata. Samdie

genitalie obsahovali dlhu, uzku, |

na konci gulovito zhrubnutu
mediannu faloméru a pridavna
mediannu faloméru zakoncenu
v tvare chipkov Stetca. Druh
pomenovali  Chorisoserrata
brevicaudata (WU & WANG
2011). Oba ¢inske druhy su bez
Specializicie na 7 abdominalnom
tergite.

£ .
LS L

® Chorisoserrata sagitaria ) 4 A— l';g =

© Chorisoserrata apicalis Q\' i

® Chorisoserrata jendeki \j’" Lol =

® Chorisoserrata biceps i L
© Chorisoserrata brevicaudata %@qﬁ: 2 o 7
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Obr. 29. Rozsirenie Svabov z roglu Chorisoserrata
v juhovychodnej Azii.
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5.3. Svaby z rodu Spelaeoblatta Bolivar, 1897 (Noticolidae)

1. S. gestroi Bolivar, 1897 — Mjanmarsko (Barma)

2. S. thamfaranga Roth, 1994 — Thajsko

3. 8. myugei Vidlicka, Vrsansky & Shcherbakov, 2003 — Thajsko

4. S. thailandica Vidlicka, VrSansky & Shcherbakov, 2003 — Thajsko

V roku 1892 spracovaval Spanielsky ortopterolég Ignacio Bolivar y Urrutia (*1850-
11944) zbierku Svabov, ktoré nazberal v marci a aprili 1890 francuzsky arachnolog Eugéne
Simon (*1848-11924) v jaskyniach na ostrove Luzon (Filipiny). Materidl pochadzal z
dvoch provincii — provincia Manila a provincia Morong. Boli to prvé naozaj jaskynné Svaby
prisposobené plne Zivotu v tomto netypickom prostredi — malé, dlhonohé, depigmentované,
so silne redukovanymi oami resp. bez o¢i (BOLIVAR 1892). Bolivar opisal na ich zaklade
novy rod Nocticola, ktory zaradil do ¢el'ade Blattidae. Zaroven v rode opisal dva druhy -
Nocticola simoni (na poCest’ zberatel'a, na zaklade samceka a samicky z jaskyne San Mateo,
prov. Manila) a Nocticola caeca (na zaklade samicky z jaskyne Antipodo, prov. Morong).
Samicky nemali vyvinuté tegminy ani kridla.

Znamy taliansky cestovatel, zoolog, maliar a zberatel’ prirodnin Leonardo Fea (*1852-
11903) sa v roku 1871 stal asistentom na oddeleni entomologie v Museo Civico di Storia
Naturele di Genova v Janove. V roku 1885 sa vydal na cestu do Barmy, kde zotrval 4 roky
(1885-1889). Nachytané zivoc¢ichy pravidelne odosielal do svojho domovského muzea. V
decembri 1887 sa dostal do oblasti vrchu Carin medzi riekami Sittang a Saluin. Tu sa mu
podarilo v januari 1888 v jaskyni Jaddo (Ya-do) ulovit’ samicku jaskynného Svaba a tiez ho
odoslal do muzea v Janove. Riaditel'om muzea bol v tej dobe Raffaello Gestro (*1845-
1936). Ten spracoval skupinu Coleoptera a zistenia publikoval v muzealnom casopise
(GESTRO 1888, 1891). ZvySok materidlu distribuoval na ur€enie Specialistom na dané
skupiny.

Svéaba zaslal na determinaciu Bolivarovi. Na prvy
pohl'ad bola zaslana samicka dost’ podobna jedincom z
rodu Nocticola, ale bola vic¢sia a hlavne mala vyvinutg,
aj ked silne redukované, tegminy. Na zaklade tejto
samicky opisal Bolivar novy rod jaskynnych $vabov
Spelaeoblatta. Novy druh nazval Spelaeoblatta Gestroi
(na pocest’ Raffaella Gestroa) (obr. 30) (BOLIVAR 1897).

Rod Spelaeoblatta zostal dlhit dobu monotypicky.

George C. McGavin' sa $pecializuje na vyskum
suchozemskych clankonoZzcov v tropickych lesoch a
jaskyniach. V aprili az méji 1992 sa zucastnil expedicie ’
usporiadanej CSCA (Combined Services Caving  opr. 30. Spelacoblatta gestroi ¢
Association) nazvanej ,,Exercise Tham Farang® do (BOLIVAR 1897).

! McGavin nie je §pecialistom na §vaby, zaobera sa viac populariza¢nou &innostou. M4 vlastnu relaciu v BBC
a napisal viacero popularnych kniziek o hmyze. Jednu z nich — ,Insects, spiders and other terrestrial
arthropods® (MCGAVIN 2000) som mal ¢est’ v roku 2000 prelozit’ pre vydavatel'stvo IKAR do slovenciny
(spolu s L. Rollerom).
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Thajska. Cielom expedicie bolo zhromazdit' a identifikovat’ kavernikolné Zivocichy
jaskynnych systémov v provincii Kanchanaburi. V jaskynnom systéme Tham Nam Farang
bolo najdené aj vicSie mnozstvo samcekov, samiciek aj nymf jaskynnych Svabov
neznameho druhu. Preto McGavin poziadal o pomoc s identifikaciou amerického experta na
$vaby Louisa M. Rotha. Svaby boli identifikované ako novy druh z rodu Spelaeoblatta.
Roth pomenoval tento druh Spelaeoblatta thamfaranga na pocest’ expedicie. Thajské slova
»Tham Farang® znamenaju ,jaskynny cudzinec”. Na zaklade tohto materidlu bol po
prvykrat charakterizovany aj samcek z tohto rodu. Na abdomene maju samcekovia vyvinuta
pohlavnu tergélnu Zl'azu. Pritomnost’ tergdlnej zl'azy na 2 a 3 tergite samcekov je dost
vzacny ukaz medzi Svabmi. V praci bola tiez podrobnejSie opisana aj samicka. U tohto
druhu na rozdiel od S. gestroi mali sami¢ky vyvinuté facetové o¢i (ROTH & MCGAVIN
1993).

Ruské expedicia skiimajuca jaskyne severného Thajska nazbierala v marci 1997 okrem
iného aj nevelky material jaskynnych $vabov. Slovenska expedicia na Daleky vychod do
Primorského (Ussurijského) kraja (Vidlicka, Vrsansky,
Roller — jun 1997) prevzala nazberané Svaby na
determindciu. Ako sa ukazalo materidl obsahoval
minimdlne tri druhy jaskynnych Svabov, z ktorych dva
druhy boli zaradené do rodu Spelaeoblatta. Opisy oboch
vysli v roku 2003. Prvy dostal meno Spelaeoblatta
myugei (obr. 31) po svojom zberatel'ovi N. Myugem (H.
Miore), ktory zbieral Svaby v jaskyni Tham Pha Mon
(provincia Mae Hong Son, region Nam Lang). Druhy
bol pomenovany Spelaeoblatta thailandica podla
krajiny povodu a opisany bol z jaskyne Red Clift
(provincia Mae Hong Son, region Nam Lang). Oba
druhy sa velmi napadnymi a v rade Svabov uplne
unikatnymi vybezkami na tergitoch bruska vyrazne lisili
od predchadzajucich dvoch druhov a preto bola pre nich
vytvorend samostatnd skupina druhov myugei  Obr. 31. Spelacoblatta myugei &
(VIDLICKA et al. 2003). (VIDLICKA et al. 2003).
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5.4. Svaby z rodu Macrophyllodromia Saussure & Zehnter, 1893 (Blattellidae)

M. maximiliani (Saussure, 1873) — Mexiko, Guatemala, Honduras, Kostarika, Panama
M. splendida Hebard, 1920 — Panama

M. nigrigena Hebard, 1926 — Franctizska Guiana, Guyana, Bolivia (?)
M. ecuadorana Rocha e Silva, 1962 — Ekvador, Honduras (?)

M. panamae Rocha e Silva, 1962 — Panama

M. lanceolata Lopes & Oliveira, 2006 — Brazilia

M. multipunctata Lopes & Oliveira, 2006 — Brazilia

M. amabile Anisyutkin, 2007 — Ekvador

9. M. nobile Anisyutkin, 2007 — Ekvador

10. M. beccalonii Anisyutkin, 2012 — Ekvador

11. M. rufidula Anisyutkin, 2012 — Mexiko

12. M. onorei Vidlicka, 2013 — Ekvador

e o

Svajéiarsky ortopterolog Henri Louis Frederic de Saussure (*1829-11905) sa vyskumu
ortopterofauny strednej Ameriky venoval dlhodobo. Uz v roku 1854 podnikol spolu s
dal§im $vajCiarskym prirodovedcom Adrienom Jeanom Louisom Francoiscom de
Sumichrast (*1828-11882) expediciu do ,,Zapadnej Indie* (Karibské ostrovy) a do Mexika.
Chytali hmyz a posielali ho do Zenevského muzea. Saussure sa v roku 1856 z Mexika vratil
do Zenevy a za¢al nazberany material spracovavat.

V roku 1873 spracoval Saussure rozsiahlu zbierku §vabov a modliviek, medzi ktorym
bolo aj niekol’ko exemplarov z Mexika. O ich
povode sa blizSie nezmienuje, ale nie vsSetky
pochadzali z jeho vlastnych zberov. Jedného zo
Svabov, charakteristického dvomi napadnymi
Giernymi pozdiznymi pruhmi na pronote,
pomenoval Pseudophyllodromia Maximiliani
(obr. 32). Holotyp bol poskodeny, chybalo mu
brusko, takze pohlavie neuvadza (SAUSSURE
1873). Déa sa predpokladat, ze druh dostal meno
po Ferdinandovi Maximilidnovi Jozefovi
Habsburskom (*1832-11867), ktory bol ako !
Maximilidn 1. v rokoch 1861-1867 mexickym  ©Obr. 32. Macrophyllodromia maximiliani

, (SAUSSURE 1873).
panovnikom.

Saussure a jeho spolupracovnik Leo Zehntner (*1864-11961), asistent v Natural History
Museum v Zeneve, vydali v roku 1893 v ramci edicie ,,Biologia Centrali Americana‘“
rozsiahle dielo o S§vdboch a modlivkach Strednej Ameriky. V rdamci rodu
Pseudophyllodromia uvadzaja dva druhy — P. venosa a P. maximiliani, oba z Mexika.
Vzhl'adom na odlisnt zilnatinu na tegminach a kridlach tychto druhov ako aj odlisné
otfnenie stehien zaradili druh P. venosa (=Euphyllodromia angustata (Latreille, 1811)) do
nominatneho podrodu Pseudophyllodromia a druh P. maximiliani do novo vytvorené¢ho
podrodu Macrophyllodromia (SAUSSURE & ZEHNTNER 1893).
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Robert Walter Campbel Shelford (*1850-11944) zistil, ze prislusnici rodu
Pseudophyllodromia Brunner von Wattenwyl, 1865, ktoré su rozSirené¢ v indomalajskej
(orientalnej) oblasti sa odliSuju od druhov pochadzajucich z juhoamerickej oblasti, preto
vytvoril pre druhy z tohto rodu z juhoamerickej oblasti novy podrod Euphyllodromia. Do
podrodu Euphyllodromia bol zaradeny aj druh P. venosa a zaroven bol synonymizovany so
star§Sim druhom FEuphyllodromia angustata (SHELFORD 1908). Saussurem a Zehntnerom
stanoveny podrod Macrophyllodromia bol nasledne povySeny na rod s jedinym druhom M.
maximiliani (SHELFORD 1908).

Rodék z pol'skej casti Sliezska Eugene Amandus Schwarz (*1844-1928) emigroval v
roku 1872 do USA. Tu presiel viacerymi zamestnaniami az sa stal kurdtorom pre chrobaky
(Coleoptera) v United States National Museum vo Washingtone D.C. (sucast’ Smithsonian
Institution). Odtial’ podnikol viacero dlhSich expedicii do Panamy, Guatemaly, Mexika a na
Kubu. Svaby, ktoré pocas expedicii nazbieral, spracoval americky ortopterolog Morgan
Hebard (*1887-11946). Hebard sa tiez zicastnil v roku 1913 kratSej expedicie do oblasti
Panamského prieplavu a zberal hmyz. V roku 1920 spracoval Hebard S§vaby Panamy v
monografickom diele (HEBARD 1920). Medzi Svabmi sa nachadzal aj samcek zo zberov E.
A. Schwarza z roku 1911, ktory bol vel'mi podobny jedincovi, ktorého opisal Saussure z
Mexika. Hebard ho opisal pod ndzvom Macrophyllodromia splendida. Ked'ze mal k
dispozicii celého jedinca, opisal rod aj druh obsirne, vratane genitalii (HEBARD 1920).

V dalsich rokoch sa Hebard pustil aj do
spracovania S§vabov z Francuzskej Guiany. Mal
vlastnu kolekciu a zaroven spracoval aj material od
inych Americkych prirodovedcov a zberatel'ov.
Tentoraz natrafil na vicSiu sadu 3 44, 3 29 a 2
nymfy) jedincov z rodu Macrophyllodromia. Ich
genitalie sa znacne liSili od predchadzajiceho druhu,
takze opisal novy druh Macrophyllodromia nigrigena
(obr. 33). Jeden samcek a dve samicky pochadzali z
Hebardovej zbierky z osady a francuzskeho
trestaneckého tabora Saint Laurent du Maroni
(Francuzska Guiana) a zvySok jedincov nazberal v
roku 1922 americky prirodovedec a entomolog
Charles William Beebe (*1877-11962) na lokalite
Kartabo (oblast Bartica, Britskd Guyana).
Samcekovia mali ve'mi komplikovanym spdsobom
utvarané vybezky na subgenitdlnej platnicke
(HEBARD 1926). Prave tieto vybezky st dobrym
determina¢nym znakom.

Isolda Rocha e Silva Albuquerque (*1935)
zaCala uz vo svojich 15-tich rokoch pracovat ako
praktikantka v Narodnom mizeu Brazilskej — ™~ -
univerzity, kde v roku 1952 zacala budovat’ zbierku I
neotropickych §vabov, ktord existuje dodnes. V roku Obr-33. Macrophyllodromia nigrigena d,

. . . habitus a subgenitalna platnicka
1960 sa stala praktikantkou v United States National (HEBARD 1926).
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Museum u Dr. Gurneyho a pokracovala u Dr. Rehna v Academy of Natural Sciences vo
Filadelfii. Pocas pobytu v USA preStudovala zbierky neotropickych Svabov z viacerych
muzei. Po navrate z USA sa zamestnala v Museu Nacional v Rio de Janeiro. Tu publikovala
pracu revidujicu rod Macrophylloromia. Prestudovala 5 33 a 49 Q z druhu M. maximiliani
z Hondurasu, Guatemaly, Kostariky a Panamy. V zbierke USNM objavila aj samceka z
Panamy, ktory mal odliSne tvarovanu subgenitalnu platnicku ako M. maximiliani. Opisala
ho pod menom M. panamae. Holotyp pochadzal z ostrova Barro Colorado v Panamskom
prieplave (ROCHAE SILVA 1962). Ulovit sa ho podarilo Jamesovi Zetekovi (*1886-11959),
synovi ¢eskych emigrantov v USA. V roku 1911 odcestoval Zetek do Panamy, kde sa ako
entomoldg stal zakladnovym riaditelom Canal Zone Biological Area (CZBA). Zéakladina
bola umiestnend na ostrova Barro Colorado. Zetek sa tu venoval hlavne vyskumu termitov,
ale zberal aj iné druhy hmyzu, okrem iného aj §vaby.

Pri §tadiu Svabov v U.S. National Museum sa Rocha e Silva dostala aj ku §vabom, ktoré
boli do USA dovezené so zasielkami bananov z Hondurasu (?) a Ekvadoru. Na ich zéklade
opisala druh Macrophyllodromia ecuadorana. Holotyp (&) chyteny v San Diegu pochadzal
z Guayaquilu a allotyp (9) chyteny v Kalifornii pochadzal tiez z Ekvadoru. Okrem toho
prestudovala d’alSich 7 paratypov chytenych na bandnoch pochadzajiacich z Ekvadoru a v
jednom pripade mozno z Hondurasu (ROCHA E SILVA 1962). Na prilozenych obrazkoch
zrejme zobrazila holotyp a allotyp. Je vS§ak mozné (a vzhl'adom na r6zny povod aj vel'mi
pravdepodobné), ze vsetky jedince oznacené ako paratypy nepatrili k rovnakému druhu. Z
druhu Macrophyllodromia nigrigena prestudovala samicku chytenu na lokalite Tumupasa
(Bolivia), ¢o tiez nie je (vzhladom na umiestnenie lokality) pravdepodobne tplne
spolahliva determinécia.

Skor ako v roku 1988 odisla Rocha e :
Silva na dochodok, vychovala si =

70° 0° s‘i:- 4o°

inikdnska replblika

4 Appi Ty “
. , , .y . Jamajka- i
niekol’ko naslednikov. Jej Studentmi [ES—gfes M“lr(gribskémo

S

boli aj Sonia Maria Lopes a Edivar | "‘ i w .
i

Heeren de Oliveira, ktori momentalne | — =
tiez pracujt v Museu Nacional,
Universisade do Rio de Janeiro v
Brazilii a zaoberaji sa taxondmiou
Svabov. Zo zbierok muzea opisali dva
druhy (oba druhy podla samcekov) z
rodu Macrophyllodromia: M. lanceolata
a M. multipunctata zo Statu Acre

leziaceho na zapade Brazilie (LOPES & || & Mecroehiodromic
OLIVEIRA 2006). b

v , , o M d
Zo zvysnych 5 doteraz opisanych | e m. e
. @ M. lanceolata
druhov z rodu Macrophyllodromia || o m mutipunctata
@ M. amabile

pochadzaju 4 z Ekvadoru. VacSinu [\ e m.novie

@ M. beccalonii

opisal rusky entomolog Leonid [| @ M ridia

@ M. onorei

Anisyutkin podla jedincov o

nazberanych jeho kolegami: M. amabile Obr. 34. Rozsirenie rodu Macrophyllodromia.
(18 a 1) z okolia vodopadu San Podl'a VIDLICKU (2013a) — upravené a doplnené.
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Rafael na Rio Coca a M. nobile (13) z okolia jazera Lago Grande na Rio Cuyabeno, oba
druhy z Ekvadoru (ANISYUTKIN 2007) a druhy M. beccalonii (13) z provincie Napo
(Ekvador) a M. rufidula (13) z Veracruz (Mexiko)
(ANISYUTKIN 2012). Anisyutkin mal k dispozicii aj
paratyp druhu M. ecuadorana, avsak podla opisu sa
zda, Ze v tomto pripade sa jedna o iny druh. Vyskyt
jednotlivych druhov zobrazuje obrazok 34.

Posledna spominana Anisyutkinova praca ma sice
vrocenie 2012, ale vysla s oneskorenim az v roku
2013. Preto nemohla byt zohl'adnend v revizii rodu
Macrophyllodromia (VIDLICKA 2013a). V ramci tejto
revizie bol opisany novy druh M. onorei podla
samceka (obr. 35) z rezervacie Otongachi (okolie
Santo Domingo de los Colorados) (VIDLICKA 2013a).
Paratyp M. ecuadorana Studovany Anisyutkinom za \
zda byt prave z tohto novo opisaného druhu. Novo
opisany druh nebol zahrnuty do check-listu
ekvadorskych druhov Svabov, ktory vySiel subezne s  Obr. 35. Macrophyllodromia onorei 3
opisom (VIDLICKA 2013Db). (VIDLICKA 2013a).

5.5. Prehlad prispevkov autora k poznaniu $vabov juhovychodnej Azie a Juznej Ameriky

(hnedou farbou su uvedené prispevky, ktoré su sticastou habilitac¢nej prace)

VIDLICKA, L. 1999. Caeparia sausai sp.nov. from Laos, and description of the male
Caeparia donskoffi (Blattaria: Blaberidae: Panesthiinae). Entomological Problems 30(2):
1-5. (Priloha ¢. 7)

VIDLICKA, L. 2002. The new cockroach species from the genus Chorisoserrata from Laos
(Blattaria: Blattellidae: Pseudophyllodromiinae). Entomological Problems 32(2): 145-
147. (Priloha ¢. 8)

VIDLICKA, L., VRSANSKY, P., SHCHERBAKOV, D.E. 2003. Two new troglobitic cockroach
species of the genus Spelaecoblatta (Blattaria: Nocticolidae) from North Thailand.
Journal of Natural History 37(1): 107-114. (Priloha ¢. 9)

VIDLICKA, L. 2013a. New species of Macrophyllodromia (Blattaria, Blattellidae) from
Ecuador and a key to males of the genus. Zootaxa 3635(2): 185-193. (Priloha ¢. 10)

VIDLICKA, L. 2013b. Cockroaches (Blattaria) of Ecuador—checklist and history of
research. Zootaxa 3599(5): 401-445. (Priloha ¢. 11)
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6. Fosilne Svaby (Blaberidae, Blattellidae, Ectobiidae)

Svéaby (Blattaria) vznikli v karbone v stupni Bashkirian (pred 323,2+0,4 az 315,240,2
milionmi rokov). Najstar$ie nalezy pochadzaju z Quilianshan v Cine (ZHANG et al. 2012,
GUO etal. 2012). Typické mezozoické cel'ade boli odvodené z Phyloblattidae pri P/T hranici
a kmen recentnych Celadi (a tiez vSetkych modliviek a termitov) mozno vysledovat’ z
druhohornej ¢elade Liberiblattinidae (VRSANSKY 2010, VRSANSKY et al. 2012a).
Najstarsim fosilnym zdznamom o druhoch §vébov recentnej cel'ade je ectobiid (blattellid)
Piniblattella vitimica (VISHNIAKOVA 1964) z neskorej kriedy (VRSANSKY 1997). Sucasné
rody boli zname az od skorého eocénu (ARCHIBALD & MATHEWES 2000) a moderna fauna
Svabov pochadza z obdobia okolo paleocénno-eocénneho teplotného maxima (PETM;
VRSANSKY et al. 2011, 2012b).

V triase, jure a kriede (druhohory; pred 251+0,4 az
65,5£0,3 milionmi rokov) zili na Zemi obrovské
terestrické plazy — dinosaury. Predpoklada sa, Ze tieto
obrie plazy ziviace sa rastlinnou potravou produkovali
umerne vel'ké mnoZstvo exkrementov. V sucasnosti su
exkrementy  odstranované  (rozkladan¢) hlavne «*
koprofagnym hmyzom. V dobe dinosaurov vSak bol
takyto hmyz zriedkavy. Pri §tadiu $vabov z libanonského
jantaru vznikla hypotéza, ¢i by tymi chybajicimi
»Cisticmi  po dinosauroch® nemohli byt §vaby.
Libanonsky jantar spred 125 miliénov rokov uchoval aj
nymfu Svaba zatial’ nezndmeho druhu z vyhynutej cel'ade
Blattulid'fle. Nymfa je dokonale zachovana (obr. '36) a Obr. 36. Nymfa Svéba
zachovali sa aj jej skamenené exkrementy — koprolity. V 7 &el'ade Blattulidae
tychto koprolitoch boli objavené synchrotronovou (VRSANSKY et al. 2013a).
mikrotomografiou zvysky dreva s hladkymi hranami,
ktorych zdrojom by mohli byt prave vykaly bylinozravcov. Takze §vaby sa pravdepodobne
zivili exkrementami (obr. 37) dinosaurov a napomahali ich biodegradacii (VRSANSKY et al.
2013a). Svaby Ziviace sa exkrementami pozname aj zo siéasnosti, najéastejsie je to guano

. s po netopieroch (ROTH & WILLIS 1960, BELL et

f al. 2007, CHRISTOFFERSEN & DE ASSIS 2013).
®  Podla databazy fosilneho hmyzu (EDNA) je
znamych z paleocénu (pred 65,5+0,3 az 55,8+0,2
| J milionmi rokov) 177 druhov hmyzu. Najviac st
A to chrobaky (44), dvojkridlovee a hemipterny
! hmyz (po 28 druhov). Svaby sa v tejto databaze
donedavna vobec nevyskytovali. Prvé dva druhy
¥ Svabov z tohto obdobia boli opisané z

: NI W danianskych  (paleocénnych)  sedimentov
Obr. 37. Koprofagne $viby pochadzajucich z ruského Dalekého vychodu

v druhohorach (HTTPS://WWW.PHACTUAL.COM/9- (VRé ANSKY et al 2013b) Orientéln
CREEPY-COCKROACH-FACTS-YOU-DIDNT-WANT-TO- . o : . ¢ Yy
KNOW)). (indomalajsky) rod Morphna zahria 12

35



Lubomir Vidlicka Habilitacna praca

recentnych druhov. Morphna paleo (obr. 38) bola
opisana na zaklade zachovanej fosilnej tegminy
(VRSANSKY et al. 2013b). Rod Ergaula obsahuje
7 recentnych druhov, az na jednu vynimku tiez s
rozSirenim v orientalnej oblasti. Jeden druh
(Ergaula atica) je znamy z eocénu lIzraela
(ANISYUTKIN et al. 2008) a novoopisana

) , Obr. 38. Tegmina Svaba Morphna paleo
Ergaula stonebut je paleocénneho veku (VR% ANSKY of al. 20112{)). P

(VRSANSKY et al 2013Db).

Chiapas, stat na najjuznejSom vybezku Mexika, je zndmy vyskytom jantaru, pre ktory je
priznac¢né, Ze pomerne Casto obsahuje zvysky rastlin, prilezitostne huby, vzacne ulitniky,
pavuky, kérovce, pomerne hojny je hmyz a daju sa objavit’ aj obojZivelniky, plazy, vtacie
perie a srst’ cicavcov (POINAR 2003, ENGEL 2004, SOLORZANO KRAEMER 2007, VEGA et

al. 2009a, b).

Chiapasky jantar vznikol v dolnom miocéne (pred
23,03+0,05 az 15,97£0,05 milibnmi rokov). Z hmyzu
zachovaného v tomto jantari bolo doteraz opisanych 235
druhov. Druhy, ktoré sa v tomto jantari vyskytuja, patria
¢asto do recentnych rodov. To je aj pripad Svaba najdeného
v tomto jantari. Patri do rodu Supella, kde patri 10
recentnych druhov. Sucasné druhy su vyskytom
obmedzené na africky kontinent. Supella miocenica (obr.
39) z chiapaského jantaru je sesterskym druhom ku druhu
S. mirabilis, ktory je Siroko rozsireny v Statoch rovnikove;j
Afriky. Rozdiel je iba v tvare stredovej Skvrny na pronote
a vo velkosti tela (VRSANSKY et al. 2011). Vyskyt rodu
Supella v miocénnej Amerike naznacuje niekdajsi
kozmopolitny vyskyt tohto rodu, ktory sa zachoval len v Afrike.

Eocénne (pred 55,8+0,2 az 33,9+0,1 milionmi rokov) sedimenty rieky Green River v
americkom Colorade st bohaté na fosilie Svabov. Z 11 tu zistenych rodov Svabov (17
druhov), az 9 rodov patri aj k recentnej faune. Rod Blattella moézeme povazovat za
historicky star$i, bol zaznamenany uz v druhohornej kriede (VRSANSKY 2008). Ostatné
recentné rody Svabov sa objavuju az na
zaCiatku eocénu a maju moderny charakter. K
rodom, ktoré sa vyvinuli pocas eocénu alebo
tesne pred, patri aj rod Cariblattoides. Rod v
sucasnosti zahfna 13 recentnych druhov
roz8irenych v Strednej a JuZznej Amerike.
Cariblattoides labandeirai (obr. 40) bol v
skorom eocéne pri Green River beznym
druhom. Naslo sa az 13 fosilii patriacich
tomuto druhu.

Prekvapivy bol objav §vaba z rodu Ectobius Obr. 39. Supella miocenica
v eocénnych sedimentoch rieky Green River (VRSANSKY et al. 2011).

Obr. 39. Supella miocenica
(VRSANSKY et al. 2011).
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spred 49 milionov rokov. Svaby rodu Ectobius su v su¢asnosti obmedzené vyskytom na
Euraziu a Afriku (palearkticka oblast’). Opisany bol druh Ectobius kohlsi (obr. 41). Jeho
nalez v Severnej Amerike (nearktickd oblast’) indikuje kozmopolitné rozsirenie tohto rodu
pocas stredného paleogénu a jeho neskorSie vyhynutic (VRSANSKY et al. 2014).
Zastupcovia rodu sa reintrodukovali na Americky \

kontinent v 20. storo¢i (CHANDLER 1985, 1992, .

HOEBEKE & NICKLE 1981, HOEBEKE & CARTER \\\ Seere
2010). s ‘“%“*‘* =

Zo stredného eocénu (pred 47,8 az 38 .
miliénmi rokov) pochéadzaju fosilie zberané pri
Flathead River v Montane (USA). Nasiel sa
medzi nimi aj §vab z rodu Latiblattella. Recentné
druhy rodu Latiblattella (18 druhov) su rozsirené
v Strednej Amerike a v Karibiku. Latiblattella
avita predstavuje prvy fosiln}/ nalez druhu z tohto Obr. 41. Ectobius kohlsi
rodu (GREENWALT & VIDLICKA 2015) (VRSANSKY et al. 2014).

6.1. Prehlad prispevkov autora k poznaniu fosilnych §vabov
(Blaberidae, Blattellidae, Ectobiidae)

(hnedou farbou su uvedené prispevky, ktoré su stcastou habilita¢nej prace)

VRSANSKY, P., CIFUENTES-RUIZ, P., VIDLICKA, ., CIAMPOR, F., VEGA, F.J. 2011. Afro-
Asian cockroach from Chiapas amber and the lost Tertiary American entomofauna.
Geologica Carpathica 62: 463-475. (Priloha ¢. 12)

VRSANSKY , P, VIDLICKA, L., CIAMPOR, F., MARSH, F. 2012b: Derived, still living
cockroach genus Cariblattoides (Blattida: Blattellidae) from the Eocene sediments of
Green River in Colorado, USA. Insect Science 19: 143—152. (Priloha €. 13)

VRSANSKY , P., VAN DE KAMP, T., AZAR, D., PROKIN, A., VIDLICKA, L., VAGOVIC, P.
2013a. Cockroaches Probably Cleaned Up after Dinosaurs. PLoS ONE 8(12): e80560.
doi:10.1371/journal. pone.0080560 (Priloha ¢. 14)

VRSANSKY , P., VIDLICKA, ., BARNA, P., BUGDAEVA, E., MARKEVICH, V. 2013b:
Paleocene origin of the cockroach families Blaberidae and Corydiidae: Evidence from
Amur River region of Russia. Zootaxa 3635(2): 117-126. (Priloha ¢. 15)

VRSANSKY , P., ORUZINSKY, R., BARNA, P., VIDLICKA, [’. & LABANDEIRA, C.C. 2014.
Native Ectobius (Blattaria: Ectobiidae) from the Early Eocene Green River Formation of
Colorado and Its Reintroduction to North America 49 Million Years Later. Annals of the
Entomological Society of America 107(1): 28-36. (Priloha ¢. 16)

GREENWALT, D.E., VIDLICKA, L. 2015. Latiblattella avita sp. nov. (Blattaria: Ectobiidae)

from the Eocene Kishenehn Formation, Montana, USA. Palaeontologia Electronica
18.1.16A: 1-9. (Priloha ¢. 17)
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We describe two new troglobitic cockroach species Spelaeoblatta myugei n. sp.
and S. thailandica n. sp. (Blattaria: Nocticolidae) mountain caves of North
Thailand. We divided the genus Spelaeoblatta into two species groups. The Myugei
group includes both newly described species, which contain unique large tubercles
or elevations on abdominal terga. Using scanning electron microscopy we show
details of these special tubercles. The Thamfaranga group includes only
S. thamfaranga Roth is lacking these structures. The entire genus is further
characterized by the location of a tergal gland on abdominal segments three and
four. A key to identify the males is given. We also describe two specimens of
female nymphs, which possibly represent a new genus of cavernicolous cock-
roaches. Elongated and narrow pronotum as well as very long front legs of these
nymphs resemble mantids.

Keyworps: Blattaria, Nocticolidae, cockroaches, Spelacoblatta myugei n. sp.,
Spelaeoblatta thailandica n. sp., Thailand.

Introduction

Only two species were included in the genus Spelaeoblatta Bolivar, 1897. First,
S. gestroi was described by Bolivar (1897: 32) based on a single female from Burma
(Myanmar). Second, S. thamfaranga was described by Roth (Roth and McGavin,
1994: 1321) based on several males and females from Thailand. Here we describe
two species, S. myugei and S. thailandica, from caves in the Nam Lang region (Mae
Hong Son province), North Thailand. Specimens of both cockroach species were
captured in caves located near the well-known cave Tham Pha Mon about 15km
SE and Red Cliff Cave about 20 km SW from Tham Nam Lang (figure 1).
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Mae Hong Son
province

FiG. 1. Distribution of Spelaeoblatta species in Thailand. (A) Thailand (grey—Mae Hong
Son province); (B) Mae Hong Son province (grey—Nam Lang region); (C) Nam Lang
region. (A) S. myugei, (@) S. thailandica, (B) S. thamfaranga.

Spelacoblatta myugei n. sp.
(figures 2-4)

Type material. HOLOTYPE: 3, north-west Thailand: cave Tham Pha Mon (Mae
Hong Son Province, Nam Lang region, 19°28'N, 98°14'E ), 20 March 1997, N. Myuge
(H. Miore) leg., coll. Slovak National Museum—Natural History Museum Bratislava
(SNM-NHMB). PAraTYPES: 13, 39, same data as holotype (Vidlicka collection).

Etymology. The species is named in honour of N. Myuge, who collected this
species.

Description

Size (mm). Body length: 3 10.0-10.75, @ 9.9-11.8; pronotum length x width,
32.5%x3.9, ¢ 2.4-2.75x3.5-4.1; forewing length, 3 4.5-5.0, ¢ 1.75-2.0.

Male (figures 2A, C, D, E, F, 3A-H, 4A-H). Head longitudinal, oval, partly
visible from above; faceted eyes small, strongly reduced, facetes indistinct; ocelli
absent; fifth maxillary palpomere shorter than the fourth, apex rounded. Antennae
long, slender, about 55 segments, scapus long, pedicel short, third segment as long
as scapus, other segments shorter. Pronotum parabolic, lateral hind corner slightly
oblong. Tegmina reaching to the base of fourth tergite, obliquely truncate, surface
covered by rather sparse trichia. Trichia are present mostly apically on the reduced
intercalary veins. Sc is highly expanded and supported by series of branches, clavus
is strongly reduced, radial field covers almost the half of the wing’s width, media is
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F1G. 2. Spelacoblatta myugei. (A) Male habitus; (B) female habitus; (C) male abdomen
(lateral view); (D) male genitalia (ventral view); (E) male subgenital plate (dorsal
view); (F) male front femur (anteroventral view).

four branched. Hind wings reduced, lobate (figure 3F), slightly shorter than metano-
tum. Anteroventral margin of front femur with three large proximal spines succeeded
by a row of piliform spinules terminating in a large distal spine (type B,) (figures 2F,
4C); anterior margin of front tibia with several small spines, followed by three large
spines near the centre and terminating in two large spines, posterior margin with
many piliform spinules, two large spines at the distal end; tarsal claws simple,
symmetrical, pulvilli and arolia absent (figure 4D). Ten terga (T1-T10) are visible
on the abdomen (figures 2A, 3A, 4B). Abdominal terga (T2-T8) are strongly
specialized: the posterior margin of T2 is medially strongly concave, T3 contains
medially large round glandular pit with longitudinal elevated part in the middle, T4
has a large deep fossa, a pair of large tubercles at each posterior border of T5-T8
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Fi1G. 3. Spelaeoblatta myugei, male. (A) Thorax and abdomen; (B) tergal gland—T3+T4
(dorsal view); (C, D) tergal gland—detail (dorsal view); (E) tergal gland (dorsolateral
view); (F) reduced hind wing; (G, H) apex of left cercus.

Fi1G. 4. Spelaeoblatta myugei, male. (A) Abdomen (dorsolateral view); (B) abdomen—
T5-T10 (dorsal view); (C) front femur and tibia (ventral view); (D) tarsal claws;
(E) left tubercle on T5; (F) left tubercle on T6; (G) left tubercle on T7; (H) left
tubercle on T5—detail of structure.

(unique in Blattaria; figure 4A, B, E-H). Hind margin of supraanal plate rounded
with a shallow medial depression. Cerci 9-10 segmented, surface dorsally smooth,
ventrally with long setae, long sensilla on the apex (figure 3G, H). Subgenital plate
is symmetrical with two similar setose styles, interstylar margin convexly rounded
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(figure 2E). Genitalia are shown in figure 2D: genital hook projects on the left side,
the apex strongly narrow, curved; right phallomere strongly sclerotized, curved to
S shape.

Colour: the specimens are pale brownish yellow, nearly translucent. Only maxillae
and tubercles on abdomen are darker.

Female (figure 2B). Head exposed, faceted eyes reduced, but present. Pronotum
parabolic, lateral hind corner slightly oblong. Tegmina strongly reduced to lateral
pads slightly overlapping mesomotum, veins indistinct. Metanotum laterally distinct
elongated. Hind margin of supraanal plate convexly rounded with long setae.
Subgenital plate with distinct valves. Pattern of front femur same as in the male.

Colour: the specimens are pale brownish yellow, nearly translucent.

Remarks

This species differs from S. thamfaranga described by Roth principally by the
presence of large tubercles on the hind margins of abdominal terga 5-8. Roth
claimed that the tergal glands were present on the second and third segments, but
our observations suggest that he may have missed the narrow first segment. His
drawing (figure 2H in Roth and McGavin, 1994: 1322) is very similar to our
figure 2A, except for the apparent absence of segment 1.

Spelaeoblatta thailandica n. sp.
(figure SA-C)

Type material. HoLOTYPE: 3, north-west Thailand: Red Cliff Cave (Mae Hong
Son Province, Nam Lang region, 19°36'N, 98°04'E), 24 March 1997, N. Myuge
(H. Miore) leg., coll. SNM-NHMB.

Etymology. The specific name refers to the country of origin.

Description

Size (mm). Body length: 3 8.75; pronotum length x width, 3 2.4 x 3.4; forewing
length, 3 5.0.

Male (figure SA-C). Head longitudinal, oval, partly visible from above; com-
pound eyes strongly reduced but present; ocelli absent; apex of fifth maxillary
palpomere rounded. Antennae long, slender, about 60 segments, scapus and third
segment long, other segments markedly shorter. Pronotum unicoloured, parabolic,
the middle of hind margin straight, lateral corners obliquely truncated. Tegmina
reaching to the end of fifth tergite, obliquely truncate, surface covered by rather
sparse trichia, especially on apical part of venation. Hind wings reduced, only lobate,
reaching to a half of the metanotum length. Ten abdominal terga visible. The
posterior margin of T2 medially concave. T3 has a medial, inverted Y-like glandular
fossa, with hind margin medially elongated and elevated. T4 with a small medial
indentation, and T4-T7 with collar-like elevations on the hind margins. Hind margin
of supraanal plate is oval with medial shallow depression. Cerci are composed of
10 segments, surface dorsally smooth, ventrally with long setae, apically with long
sensilla. Subgenital plate symmetrical with two similar setose styles, interstylar
margin plane contains small medial elevation (figure 5C). The genital hook on the
left side, the apex strongly curved.

Colour: the specimen is pale brownish yellow, nearly translucent.

Male nymph. Size (mm): body length: 6.9; pronotum length x width, 1.9 x2.5;
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FI1G. 5. Spelaeoblatta thailandica, male. (A) Habitus; (B) abdomen (lateral view);
(C) subgenital plate (dorsal view).

front femur length, 1.9. Head with compound eyes having approximately 100 separ-
ated ommatidia that become smaller towards the antennae. Wing pads on meso-
and metanotum markedly long. Anteroventral margin of front femur with three
large proximal spines followed by a row of piliform spinules (type B;); tarsal claws
simple, symmetrical, pulvilli and arolia absent. T3 medially elongated as in the adult
male. Subgenital plate with two small styles.

Remarks

The species S. thailandica and S. gestroi were only described from a single male
and a single female, respectively. So far, their opposite sexes are not known. Until
the male of S. gestroi is found, we cannot exclude a possibility that S. thailandica
is a male of S. gestroi. However, S. gestroi was captured about 170km SW from
the locality inhabited by S. thailandica. Known cave-dwelling cockroaches have only
very limited areas of distribution (Vandel, 1965; Izquierdo and Oromi, 1994), thus
we believe that both described sexes are very probably different species.

Species groups

(1) Thamfaranga species-group: Hind margin of male abdominal tergites without
elevations or paired tubercles. Species: S. thamfaranga Roth.
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1mm

1mm

FiG. 6. Female nymph from Red Cliff Cave. (A) Pronotum; (B) front femur
(anteroventral view).

(2) Mpyugei species-group: The hind margin of several male abdominal tergites
with elevations or paired tubercles. Species: S. myugei n. sp., S. thailandica
n. sp.

Key to males of Spelacoblatta from Thailand
(The male of S. gestroi Bolivar from Burma is unknown.)
1 Hind margins of the abdominal tergites without elevations or paired tubercles (see

Roth and McGavin, 1994: figure 2F) R .. S thamfaranga
— Hind margins of several abdominal tergites with elevatlons or palred tubercles . . 2
2 Paired lateral tubercles on hind margins of segments 5-8 . . . . . . S myugei
— Elevations on hind margins of segments 4-7 .. . . . . . .S thailandica
Note

Together with caged adult males and nymphs of S. thailandica were found two
female nymphs, possibly of a new genus of cavernicolous cockroach. Nymphs are
markedly different from all known species of Nocticolidae. They are completely
blind, very slender, yellowish white nearly translucent. The head is sparsely but
distinctly setose. Pronotum is long and narrow (figure 6A) similar to that of mantids.
Wing pads are indistinct. Front legs are very long, front femur of type C (figure 6B).
Subgenital plate without styles. Size of smaller nymph (mm): body length: 6.9;
pronotum length x width, 2.13 x 1.75; front femur length, 3.1. Size of larger nymphs
(mm): body length: 8.25; pronotum length x width, 2.25 x 1.85; front femur length,
3.4.
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Abstract

Representatives of the cockroach genus Macrophyllodromia are widely distributed in Central and South Americas. The
genus involves 10 species, including one new species described here, that are divided into 3 species groups—splendida,
amabile and maximiliani. Macrophyllodromia onorei sp. n. isdescribed as the fourth species of this genus from Ecuador.
A key is provided for males of all known species of Macrophyllodromia and a species distribution map is presented.

K ey words: Macrophyllodromia, cockroach, distribution, Central and South America, taxonomy

I ntroduction

The Neotropical zone is known for very rich biodiversity. The cockroach fauna (Blattaria) of this region comprises
about 2,000 species belonging to approximately 180 genera. The Ecuadorean cockroach faunaincludes 115 species
belonging to 45 genera (Vidlicka 2013, VrSansky et al. 2012). However, descriptions of many new species from
this area are expected in close future.

The Neotropical cockroach genus Macrophyllodromia is widespread in Central America and the northern half
of South America. The genus was first described by Saussure and Zehnter (1893) and M. maximiliani was defined
as its type species by monotypy. This species was originally described as Pseudophyllodromia maximiliani by
Saussure (1873) from Mexico. It is widely distributed in Central America (Mexico, Guatemala, Honduras, Costa
Rica and Panama). The second species of the genus, M. splendida Hebard, 1920 and M. panamae Rocha e Silva
Albuquerque, 1962, the most recently described Central American species, have been found only in Panama.

Six species are known from South America. Almost al species are poorly represented in insect collections;
only M. nigrigena has been recorded from more than one country—in Guyana, French Guiana (Hebard 1926) and
Suriname (Bruijning 1959). This species also was listed from Bolivia (Rocha e Silva Albuguerque 1962), but the
data need reexamination. Evidence on this speciesin Boliviais based only on 1 female, the identification of which
is problematic. Descriptions of most representatives of Macrophyllodromia are based on males and females are
unknown. The record from Boliviaindicates a disjunct distribution area of M. nigrigena.

Until now, only 2 species (M. lanceolata and M. multipunctata) have been described from Brazil, both from
the same locality, but they look markedly different (Lopes & Oliveira 2006). All other known species (including
the species described herein) come from diverse areas of Ecuador. The holotype of M. ecuadorana is probably a
native from Guayaquil, Ecuador, but it was intercepted at San Diego, California, USA, on bananas. All other
examined materia from this species derivable from Ecuador was also intercepted in USA. One specimen of this
species came from Honduras but its occurrence there is controversial (Rocha e Silva Albuquerque 1962).

Two other species (M. amabile and M. nobile) were collected in NE Ecuador in 2005 (Anisyutkin 2007). Here
| describe a new species from the highland region in central Ecuador. Interpretation of protrusions on the subgenital
plate follows Anisyutkin (2007).
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Systematic entomology

Order Blattaria Latreille, 1810

Family Blattellidae Karny, 1908

Subfamily Pseudophyllodromiinae Hebard, 1929
Genus Macrophyllodromia Saussure and Zehnter, 1893
Type of genus: Pseudophyllodromia maximiliani Saussure, 1873.

Diagnosis. The genus Macrophyllodromia consisting of relatively large cockroaches (about 20 mm length) with a
broad, dark longitudinal band on the head stretching from interocular field to labrum (absent in M. nigrigena
Hebard and M. nobile Anisyutkin) and a pair of dark longitudinal bands on the pronotum (very modified in M.
multimaculata Lopes & Oliveira). Males without pheromonal tergal gland on abdomen, subgenital plate
asymmetrical with obvious protrusions. Tegmina and wings in both sexes fully devel oped.

Distribution: Central and South America.

The genus Macrophyllodromia shows close relationship to Latiblattella Hebard, 1917, Antitheton Hebard,
1919, and Eurylestes Hebard, 1940 (after Rocha e Silva Albuguerque 1962).

Macrophyllodromia onorei Vidli¢ka, sp. n.
Figs. la—e, 2a

Type material. Holotype male, Ecuador, Otongachi reserve, 00°19'15"S; 78°57'06"W, near the village of LaUnion
del Toachi, 33 km E of Santo Domingo de los Colorados, elev. ca 850 m, piedmont evergreen woodland, 19-25
September 2009, L. Vidlicka & M. Kozanek leg., deposited at the Institute of Zoology SAS, Bratislava, Slovakia.

Description. General colour of body yellowish brown (Fig. 1a).

Head with occiput pale, epicranium and vertex mostly black, but vertex over the ocelli with narrow irregular
transverse yellow strip. Face yellow with broad longitudina black band continued to labral suture. On clypeus
band brown, but distinct. Genae black. Eyes and ocellar spots (fenestrae) yellowish. Maxillary palps yellowish, last
joint brownish (Fig. 1b). Antennae brownish, tenuous, longer than whole body.

Pronotum widest in caudal third. Two black longitudinal bands (widest caudally) beginning on front margin,
not reaching hind margin of pronotum. Sides of pronotum yellowish translucent, with scattered fine but visible
dark dots (Fig. 2d). Tegmina and wings fully developed, folded and overlapping apex of abdomen. Veins reddish
brown. Anal fields of forewings with eight anal veins, first vein with four rami. Interveinal areas in ana fields of
forewings with narrow yellow stripes. Legs yellow, apical part of tibiae and tarsal segments on all legs black (Fig.
1c). Tarsal joints with large distal pulvilli. Tarsal claws simple, unspeciaized, between them well developed arolia
with bilobed distal end. Antero-ventral margin of front femur armed with 18 heavy spines of type A (sensu Bey-
Bienko 1950, Roth 2003).

Abdominal dorsal surface unspecialised. Supra-anal plate short, triangular, bilobed at apex (Fig. 1d). Cerci
elongated, composed of 15 distinctly separated segments (Figs. 1d, €). Subgenital plate strongly asymmetrical and
of complicated design (Fig. 1€). Apica part divided into three protrusions. Protrusion on left side (L P) forming two
large projections, the first extending straight back as a large, sharp horn with finely bifurcate apex (LP1), the
second extending to the right as a very long, narrow rod-like sclerite (L P2), partly enclosed by small central growth
(CG), and ending just right in deep groove of mitten-like right protrusion (RP) (Figs le, 3a). Styli completely
absent, protrusions apparently only representing projections of the subgenital plate.

M easurements. Holotype (mm): length of body 20.7, length of pronotum 4.4, width of pronotum 7, length of
tegmen 21.4, width of tegmen 6.4.

Etymology. This new cockroach species named in honour of Professor Giovanni Onore, missionary,
entomol ogist and President of the Otonga Foundation in Ecuador.
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FIGURE 1. Macrophyllodromia onorei sp. n., male: (a) habitus, (b) head with appendages, (c) right front leg (ventral view),
(d) abdomen with cerci (sap: supra-anal plate) (dorsal view), (€) the tip of abdomen (sgp: subgenital plate) (ventral view).
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FIGURE 2. Mde heads and pronotal shields of Macrophyllodromia spp. (&) M. onorei sp. n., (b) M. panamae, (c) M.
ecuadorana, (d) M. nigrigena, (€) M. nobile, (f) M. multipunctata, (g) M. maximiliani, (h) M. splendida, (i) M. lanceolata, (j)
M. amabile. Figures 2b—2j are modified from drawings, descriptions and photos in Hebard (1920, 1926), Rocha e Silva

Albuquerque (1962), Lopes & Oliveira (2006) and Anisyutkin (2007).
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FIGURE 3. Subgenital plate of Macrophyllodromia spp. (ventral view). (a) M. onorei sp. n., (b) M. panamae, (C) M.
ecuadorana, (d) M. nigrigena, (€) M. nobile, (f) M. multipunctata, (g) M. maximiliani, (h) M. splendida, (i) M. lanceolata, (j)
M. amabile. RP: right protrusion, LP: left protrusion, LP1, LP2: projections of |eft protrusion, CG: central growth. Figures 3b—
are modified from descriptions and illustrations in Hebard (1920, 1926), Rocha e Silva Albuguerque (1962), Lopes & Oliveira
(2006) and Anisyutkin (2007).
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Differential diagnosis. Macrophyllodromia onorei sp. n. is similar to M. panamae in the length of the dark
longitudinal bands of the pronotum (bands not reaching posterior margin of pronotum) but not in their form (Figs.
2a, 2b). Structure of the subgenital plate is also similar in both species, but the central growth (CG) is markedly
shorter in M. onorei (Figs. 3a, 3b). The new speciesis similar to M. ecuadorana, M. nigrigena, M. nobile and M.
amabile in the coloration of the pronotum (Figs. 2c, 2d, 2e, 2j), but it is easily distinguishable from all those species
in the presence and form of the dark longitudinal band on the face (nigrigena and nobile have the whole face dark;
see Figs. 2d, 2e) interrupted with a narrow pale transversal strip over the ocelli. In M. ecuadorana and M. amabile
this band is without interruption (Figs. 2c, 2j).

Survey and distribution of Macrophyllodromia species (Fig. 4)

1. Macrophyllodromia maximiliani (Saussure, 1873)

Mexico, 1 male (Saussure 1873); Guatemala, 1 male, Dept. Petén, near Lake Eckibix (=Laguna Oquevix,
located on the savanna about 40 km south of town Flores) (Rocha e Silva Albuquerque 1962); Honduras, 1 male, 3
females, Guaimas Dist., Tela (Rocha e Silva Albuguerque 1962); Costa Rica, 1 male, intercepted at San Francisco,
USA (Rocha e Silva Albugquerque 1962); Panama, 1 female, Barro Colorado Island (Hebard 1933); 1 male, Barro
Colorado Island; 1 male, 1 female, intercepted at San Francisco, USA (Rocha e Silva Albuquerque 1962); 1 male,
Barro Colorado Island (Roth & Naskrecki 2001).

2. Macrophyllodromia splendida Hebard, 1920
Panama, 2 males, Porto Bello (=Portobelo) (Hebard 1920); 1 female, Barro Colorado Island (Hebard 1933).

3. Macrophyllodromia nigrigena Hebard, 1926

French Guiana, 1 male, 1 female, St Jean du Maroni; 1 female, St. Laurent du Maroni (Hebard 1926); Guyana,
2 males, 1 juv. male, 1 female, Distr. Bartica, Kartabo (Hebard 1926); Suriname, 1 male, Coppename (Bruijning
1959); Boalivia, 1 female, Tumupasa (Rocha e Silva Albuguerque 1962)

4. Macrophyllodromia ecuadorana Rocha e Silva Albuquerque, 1962.

Ecuador, 1 male, Guayaquil, intercepted at San Diego, USA; 2 males, 4 females, 1 nymph, intercepted in USA
(Rocha e Silva Albuguerque 1962); Honduras ?, 1 male, intercepted at New Orleans, USA (Rocha e Silva
Albuquerque 1962).

5. Macrophyllodromia panamae Rocha e Silva Albuquer que, 1962
Panama, 1 male, Barro Colorado Island (Rocha e Silva Albuquerque 1962); 1 male, Barro Colorado Island
(Roth & Naskrecki 2001).

6. Macrophyllodromia lanceolata L opes & Oliveira, 2006
Brazil, 8 males, Acre, Senador Guiomard, Reserva Catuaba (L opes & Oliveira 2006).

7. Macrophyllodromia multipunctata L opes & Oliveira, 2006
Brazil, 1 male, Acre, Senador Guiomard, Reserva Catuaba (Lopes & Oliveira 2006).

8. Macrophyllodromia amabile Anisyutkin, 2007
Ecuador, 1 male, 1 female, env. of waterfall San Rafael on Rio Coca, forest, 95 km E of city Quito (Anisyutkin
2007).

9. Macrophyllodromia nobile Anisyutkin, 2007
Ecuador, 1 male, 80-85 km E of town Lago Agrio, env. of lake Lago Grande, Rio Cuyabeno (Anisyutkin
2007).
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10. Macrophyllodromia onorei Vidli¢ka, sp. n.
Ecuador, 1 male, Otongachi reserve, near the village of La Union del Toachi, 33 km E of Santo Domingo de los

Colorados.
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FIGURE 4. Macrophyllodromia species distribution map (Central and South America). (1) M. maximiliani, (2) M. splendida,
(3) M. nigrigena, (4) M. ecuadorana, (5) M. panamae, (6) M. lanceolata, (7) M. multipunctata, (8) M. amabile, (9) M. nobile,
(10) M. onorei sp. n.
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Key to males of Macrophyllodromia (species groups and species).

1 Caudal end of subgenital plate with two distinctly separated protrusions . . . .. ... ..ottt 2
- Left and right protrusions on the caudal end of subgenital plate dightly asymmetrical, separated only with narrow groove (Fig.
3h); two pronotal bands fused at the caudal margin (Fig. 2h) (splendidagroup) ............... ...t M. splendida
2. Right protrusion outward rotated (Figs. 3i, 3j) (@mabile group). . ... ..ot 3
- Right protrusion inward rotated (Figs. 3a=3g) (maximiliani group) . ... ....oou ittt it 4
3. Left protrusion comb-like (Fig. 3i), two black longitudina bands on pronotum parallel, on posterior margin markedly
eXPANded (Fig. 21) . . . oot et e M. lanceolata
- Left protrusion compact (Fig. 3j), black longitudinal bands on pronotum convergent towards anterior margin of pronotum (Fig.
2 M. amabile
4, Right protrusion straight, on left stylus asmall leftward protrusion (Fig. 3g); tegmen with row of dark, obvious spots.. . . . ...
........................................................................................ M. maximiliani
- Right protrusion moderately but visibly curved (Figs. 3a=3f); tegmenwithout spots. .. ........ ... ... . ... 5
5. Interior part of left protrusion (LP2) curved toward right stylus, marginal part (LP1) short and straight (Figs. 3e, 3f)........ 6
- Interior part of left protrusion (LP2) narrow, transverse; marginal part (LP1) obviously curved inward or its tip cuspidate and
DNt (Figs. Ba30) . . .ot e 7
6. Protrusions RP and L P2 equally tapering (Fig. 3e); dark bands on pronotum obvious (Fig. 2€); most of facial part of head dark
(Fig. 20) . oot M. nobile
- Protrusions RP and L P2 thick, tapered only on last third (Fig. 3f); pronotum with intricate dark mosaic not in band-like form
(Fig. 20 e M. multipunctata
7. Protrusion LP1 wholly curved inward (Fig. 3d); facial part of head dark (Fig. 2d); two pronotal longitudinal bands briefly sep-
arated at the caudal margin (Fig. 2d). . ... ..o i M. nigrigena
- Protrusion LP1 pointed, straight or thetip distinctly curved, facial part of head with longitudinal dark band; pronotal longitudi-
na bandswidely separated atthecaudal end . . ... ... 8
8. Central growth (CG) not at all overlapping protrusion LP2 (Fig. 3c); extended caudal end of pronotal dark bands reaching pos-
terior margin of PronotomM (FigQ. 2C) . .. ..o ottt e e e M. ecuadorana
- Centra growth (CG) overlapping protrusion LP2 at least partialy; caudal end of pronotal dark bands not reaching posterior
MAIgiN Of PrONOIUM. . . . oottt e e ettt e e e et e e e e e e e 9

9. Centra growth (CG) very long, completely overlapping central part of LP2 (Fig. 3b); pronotal longitudina bands relatively
narrow with smooth margins (Fig. 2b); facial part of head with uninterrupted longitudinal dark band (Fig. 2b) .. M. panamae
- Central growth (CG) only slightly protuberant, partially overlapping central part of LP2 (Fig. 3a); pronotal longitudinal bands
wide with indented margins (Fig. 2a); facial part of head with longitudinal dark band on facial part of head with transverse
light stripe over ocellar SPOtS (Fig. 28) . . . ..o vt e e e M. onorei sp. n.

Notes. In only five of Macrophyllodromia species have females been described. Several unnamed females also have been
reported. Anisyutkin (2007) mentioned 4 females from 3 various localities in Ecuador. They probably represent at least two
different species, but their assignment to the known species was not possible at that time. Roth & Naskrecki (2001) also
mentioned an unknown female (probably a new species) from Costa Rica.

The transverse light stripe over the ocellar spots is characteristic for females of M. amabile and also some unnamed
females from Rio Aguarico, Ecuador (Anisyutkin 2007). Macrophyllodromia onorei isthe first speciesfound in which the male
has a strong transverse stripe over the ocellar spots.
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Abstract

Cockroaches are an understudied group and the total number of described taxa increases every year. The last checklist of
Ecuador specieswas published in 1926. The main aim of this study wasto complete anew checklist of cockroach species
recorded in Ecuador supplemented with aresearch history of cockroaches (Blattaria) on the territory of continental Ecua-
dor. In addition, the checklist contains comments on Ecuadorian faunistic records, including the Gal dpagos Islands. A total
of 114 species (105 in continental Ecuador and 18 in Galdpagos Islands) belonging to 6 families and 44 genera are listed.
Forty species (38.1 %) occur solely in continental Ecuador and five (27.8 %) are endemic on Galapagos |slands.

The results indicate that further research on the cockroach fauna of Ecuador as well as determination of museum
collections from this territory is needed.

K ey words: cockroach distribution, catalogue, South America, faunistic record

Introduction

Cockroaches (Blattaria) are a mainly tropical and subtropical order of insects. The Neotropical zone (South and
Centra America, including the Caribbean Islands) have, in comparison with other zoogeographic regions, the
richest fauna of cockroaches. About 2,000 of approximately 5,500 known recent species are native to South
America. Cockroaches are an understudied group and the total number of described taxa increases every year,
especially from the Neotropical region. In the last decade checklists of cockroaches from several South American
countries have been published. The greatest number of species was recorded from Brazil, probably due to its great
size and diverse biotopes. In 2008, 647 species were listed from Brazil (Pellens & Grandcolas 2008), an increase of
amost 70% over the 383 species listed in 1964 (Rocha e Silva Albuquerque 1964a). Recent regional faunal listsin
the Neotropics have been published for Colombia (133 species; Vélez 2008), Argentina (89 species; Crespo et al.
2010), Venezuela (87 species; Bonfils 1987; Perez 1988), Nicaragua (97 species; Maes 1992a,b,c), Puerto Rico (48
species; Gutiérrez 1999) and Cuba (85 species; Gutiérrez 1995).

Cockroaches of Ecuador are insufficiently explored. The last summaries were compiled by Campos (1923,
1926). Additional data on occurrence of cockroaches are scattered in various publications. The Galapagos Islands
are the best studied Ecuadorian region, but a number of speciesis very low (18 species; Peck & Herrera2011). An
annotated list of Galdpagos Blattariais given in the paper of Peck & Roth (1992).

This study is based on a critica evaluation of the published data on Ecuadorian cockroaches. The base sources
were the checklists of Campos (1923, 1926) and the catalogues of Princis (1962, 1963, 1964, 1965, 1966, 1967,
1969, 1971). The classification is based on McKittrick (1964) and Roth (1970d, 2003a), and also takes into account
the works of Grandcolas (1996) and Djernaes et a. (2012).

Determination and revision of cockroach material deposited in many museums will be carried out in following
years.
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Cockroaches of continental Ecuador—nhistory of research

The oldest reference about cockroaches in the territory of Ecuador was listed in a book from Italian Jesuit Mario
Maria Cicala (19 January 1718, Fiume di Nisi—after 1785, Viterbo). Cicala was a missionary in Ecuador and he
stayed there for 23 years (1743-1767). He described his experiences in two books, but only the manuscript of the
second part from the year 1771 (Cicala 1994, 2004) has been preserved. He divided cockroaches into three groups,
but he did not mention any particular species. At the end he wrote, “All houses and apartments are full of
cockroaches at all times.” (Cicala 2004:189).

The first cockroach species known and described from Ecuador was Paratropes aequatorialis (Saussure,
1864). Swiss orthopterologist Henri L ouis Frédéric de Saussure (27 September 1829, Geneva—20 February 1905,
Geneva) only indicated that this species was from the locality “Respublica Equator” and did not give the name of
the collector or more accurate locality data. Saussure visited the West Indies, Mexico and the United States in
period of time from 1854 to 1856, where he collected insects (Bedot 1906a, b). He traveled with another Swiss
naturalist, Adrien Jean Louis Francois de Sumichrast (15 October 1828, Yvonne, Canton de Vaud,
Switzerland—26 September 1882, Tonald, Chiapas, Mexico). Their valuable collections were taken to Geneva by
Saussure in 1856, while Sumichrast decided to stay in Mexico (Papavero & |bafiez-Bernal 2001). Orthopteroid
specimens (now in the Natural History Museum of Geneva) were described by Saussure in along series of papers
(Saussure 1859, 1861, 1862, 1864. 1868, 1869, 1893—-1899). These works contained descriptions of orthopterans
not only from Central America but also from northern South America countries (Brazil, Guyana, French Guiana,
Suriname, Peru, Bolivia, Chile, Venezuela and Ecuador). These specimens may have been obtained during his
travel. The aforementioned specimen of P. aequatorialisis deposited in the Geneva Museum and has slightly more
detailed labeling than the published record: “Quito, Andes, M. H. de Saussure’ (J. Hollier, personal
communication). One grasshopper species (Chromactisictera (Pictet & Saussure, 1887)) is labelled as “ Quito, M.
H. de Saussure” (Hollier 2011). These two cases suggest that Saussure was the collector of this cockroach species.

Subsequent data on Ecuadorian cockroaches were published by English entomologist Francis Walker (31
July 1809, Southgate-5 October 1874, Wanstead). Between 1844 and 1873 Walker was employed as a curator in
the British Museum Natural History where he worked on collections of orthopterous insects. His catalogue of
cockroaches (Walker 1868) includes five species from the territory of Ecuador. All five species were described as
new to science, but two of them were later synonymized. Two of these species (Blaberus parabolicus and
Paratropes lanceolatus (syn. of P. aequatorialis)) originated from the Fraser’s collection. Louis Fraser (1819,
England—1884, USA) was an excellent British naturalist, zoologist and collector. He was curator at the Museum of
the Zoological Society in Brewer Street, Golden Square (London). Fraser participated in a number of expeditions
and collected vertebrates and insects in Ecuador in 1857-1859. His first collecting place was Cuenca, the capital
city of the Azuay Province (formerly Cuenca) (October—November 1857, March-May 1858). In this locality both
species (each of one specimen) were collected. From December 1857 through February 1858 he was at Gualaquiza
(Morona Santiago Province) and Zamora (Zamora Province). Afterwards, from June to August 1858 he was at
Riobamba (Chimborazo Province) and its sourroundings (Guana, Pinipi, Matos, Titiacun, Punin). He spent four
months (August—November 1858) at Pallatanga, a pueblo southeast of Riobamba. In the middle of January 1859 he
returned to Riobamba and then made an excursion to Panza (southern slope of Chimborazo), returned to Riobamba,
and then moved to Quito. During period of February—April 1859 Fraser visited various places in the surroundings
of Quito. From July to September 1859 he visited the environs of Guayaquil, then left for Esmeraldas. During
October—December 1859 Fraser paused at Esmeraldas, on the coast of Ecuador and on his route from Guayaguil to
Panama by sea (Sclater 18583, b, 1859, 1860a—€; Sharpe 1906; Maoore 2004).

Two other roaches described by Walker (Megaloblatta longipennis and Polyzosteria crassipes (syn. of
Pycnoscelus surinamensis)) came from Stevens' collection. Samuel Sevens (11 March 1817, St Martin-in-the-
Fields, Middlesex—29 September 1899, Beulah Hill, Croydon, Surrey) was a Fellow of the Linnean and
Entomological Societies of London and Entomological Club and a familiar figure at meetings of naturalists. In
1848 he established the Natural History Agency in Bloomsbury Street (London), where bought and sold insects
from all over the world. He supported various explorers and collectors, the best known of whom were Alfred
Russel Wallace and Henry Walter Bates, who collected natural history specimens in South America, too. Stevens
acted as their agent in the distribution of the animals and insects that they obtained. Many specimens were bought
from Stevens by the British Museum of Natural History. After Stevens’ death his collections of insects were sold at
the auction (Anonymous 1899a, 1899b; Sharpe 1906; Baker 2001).
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The last of Walker’s cockroach species (Panchlora nigricornis) was donated to the British Museum by French
naturalist and collector Jules Bourcier (1797, Cuisery, Sabne-et-Loire-9 March 1873, Batignolles, Paris), who
acted as French Consul in Ecuador from 1849 to 1850. All of Walker’s specimens are deposited in the Natural
History Museum, London.

Further cockroach species from Ecuador were described by the American orthopterologist Samuel Scudder
(13 April 1837, Boston—17 May 1911, Cambridge, Massachusetts) in 1869. Four of nine species mentioned in his
study (Scudder 1869) were newly described, but three of them were later synonymized: Blabera armigera (syn. of
Blaberus parabolicus), Blabera cubensis (syn. of Blaberus discoidalis), Blabera femorata (syn. of Eublaberus
posticus). Only Ischnoptera pallipes is a valid species. The other five species (Panchlora exoleta, Lanxoblatta
rudis (?), Periplaneta americana, Periplaneta australasiae and Ischnoptera melasa [as |. melana]) were new
records for Ecuador.

Cockroaches determined by Scudder came from the collection of the first expedition of the well-known
American theologian, naturalist and collector James H. Orton (21 April 1830, Seneca Falls, New York—25
September 1877, shore of Lake Titicaca, Peru) in South America. His expedition team was composed mostly of
students from Williams College, and the expedition was made under the auspices of the Smithsonian Institution.
The expedition sailed from New York on 1 July 1867, crossed the Isthmus of Panama and reached Paita (NW coast
of Peru). Exploration started on 19 July 1867, in the coastal tropical forest of Guayaquil (Ecuador). Thefirst “huge
cockroach” (Blaberus discoidalis) was caught in the city of Guayaquil (Orton 1870). The genera route was from
Guayaquil up the Rio Guayas, over the western Cordillera near Chimborazo into the valley of Quito; thence over
the eastern Cordillera to the Rio Napo and down that river to the Marafidon. Orton’s second expedition into South
Americawasin 1873 and the third in 1876. Orton died during the third expedition (Treadwell 1934; Miller 1982).

Additional faunistic records of Ecuadorian cockroaches were made by English entomologist and professor at
Oxford University John Obadiah Westwood (22 December 1805, Sheffield, Yorkshire-2 January 1893, Oxford)
in 1876. In an orchid bulb from Ecuador, he found nine living specimens of cockroaches comprising six different
species (Rhyparobia maderae, Nauphoeta cinerea, Blatta orientalis, Periplaneta americana and two unknown
species). The bulb was purchased by British naturalist William Chapman Hewitson (9 January 1806, Newcastle-
upon-Tyne-28 May 1878 Oatlands Park) with a collection of roots from Ecuador. Hewitson was wealthy collector
who purchased insects (especially Lepidoptera and Coleoptera), bird's eggs and other products of nature from
travellers throughout the world (Evans 1908).

The excellent Spanish orthopterologist | gnacio Bolivar y Urrutia (9 November 1850, Madrid—20 November
1944, Mexico City) described four Ecuadorian cockroach species. Blabera aequatoriana (syn. of Blaberus
parabolicus), Zetobora martinezi (now Lanxoblatta martinezi), Anaplecta pallida, Blatta nigrita (incertae sedis)
and provided new Ecuadorian records of six species: Panchlora pulchella, Anaplecta lateralis, Ischnoptera
consobrina (syn. of Ischnoptera rufa), Chorisoneura pellucida (syn. of Chorisoneura diaphana), Chorisoneura
minuta, and Blatta adspersicolis (now Neoblattella adspersicallis) (Bolivar 1881). Two species new for Ecudorian
fauna (Panchlora viridis [probably Panchlora nivea] and Blattella germanica) were published by Bolivar (1884).
Quote specimens comes from two collectors:

The first group of specimens was collected during an important Spanish scientific expedition, “The Pacific
Scientific Commision”, by the Spanish entomologist Francisco de Paula Martinez y Saez (30 March 1835,
Madrid—26 February 1908, Madrid). The members of this expedition began its survey of South Americain San
Salvador (Brazil) on 9 September 1862. On 31 August 1864 they arrived at Guayaquil (Ecuador). They proceeded
to Quito (8 October 1864), then travelled across the Andes to River Napo. They also visited Cotopaxi Volcano
and on 24 August 1865 reached River Marafion near the Brazilian boundary. Collections were placed in Madrid on
18 January 1866, of which the insect collection contained 19,522 specimens, 10,427 of them caught by Martinez y
Séez. The cockroach species Lanxoblatta martinezi was named by Ignacio Bolivar in his honour (Almagro 1866;
Martinez y Saez 1994; L 6pez-Ocon 2003).

The second collection was assembled by Polish zoologist Jean Sanislaus Stolzmann (or Jan Sztolcman; 19
November 1854, Warsaw—28 April 1928, Warsaw), Director of the Zoological Museum of Branicki at Warsaw
from 1887 and Vice Director of the Polish Museum of Natural History from 1919. Stolzmann's zoological
expeditions in Peru (1875-1881) and Ecuador (1882-1884) were financialy covered by the Branicki brothers.
Stolzmann himself focused mainly on birds and mammals, but al so collected insects. All cockroaches collected by
Stolzmann were caught at the locality “Palmal”. Identification of this locality is difficult. Palmal is a humid
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rainforest in the southern area of the western coast of Ecuador, near the city of Tumbes and the Tumbes River
(Taczanowski 1877; Taczanowski & Berlepsch 1885), and probably is identical with “Palmales’, situated 10 km
from the Peruvian border near the city of Arenillas. Tumbes is located on the northwest coast of Peru, 40 km from
Palmales.

The English mountaineer, explorer and illustrator Edward Whymper (27 April 1840, London-16 September
1911, Chamonix, France) organized a climbing expedition in Ecuador from 9 December 1879 to 27 July 1880.
During this expedition he also collected insects. Regarding his unique orthopteroid collection from high elevations
of Chimborazo Volcano, he wrote: “The whole of this collection remains undescribed. Leaping Orthoptera were
found very numerous up to the height of 12-13,000 feet, and upon Chimborazo were obtained in the Vallon de
Carrel at 16,000 feet” (4,877 m; Whymper 1892). Cockroaches specifically were mentioned from environs of Altar
Volcano near Riobamba, upon river Collane: “Blatta—Not identified-Valley of Collanes, Altar 12,500 feet” (3,810
m), where Whymper camped on 17-19 June 1880. At the end of expedition, when he was lodged in Guayaquil
(1627 July 1880), he “collected fifty species of vermin in a single room”. One of this “vermin” was a big
cockroach of the genus Blaberus, displayed very faithfully in atable in Whymper (1892).

Swiss entomologist Henri Louis Frederic de Saussure and his collaborator Leo Zehntner (19 December
1864, Reigoldswil—3 April 1961 Liestal), assistant at the Natural History Museum in Geneva, described in 1895
one new cockroach species, Hormetica strumosa, from Ecuador but without detailed faunistic data.

The first comprehensive work on orthopteroid insects from Ecuador was published by the Italian entomologist
Ermanno Giglio-Tos (25 March 1865, Chiaverano, Turin—18 August 1926, Turin) (Giglio-Tos 1898). Among 30
listed cockroach species were 14 new records for Ecuador and 10 species new to science (Epilampra stigmosa,
Epilampra josephi, Panchlora festae, Zetobora aberrans, Ischnoptera josephina, Xestoblatta hamata, Xestoblatta
sancta, Neoblattella festae, Pelmatosilpha cothurnata, Lamproblatta zamorensis). Specimens studied by Giglio-
Tos are deposited in the Turin Museum of Natural History. This extensive collection was gathered by the Italian
naturalist Enrico Luigi Festa (11 August 1868, da Corrado e da Teodora Vola—30 September 1939, Moncalieri)
during an expedition in South Americain May 1895-April 1898. He journeyed in Ecuador during 1896 and1897,
beginning in Guayaquil. He then travelled to Cuenca and afterwards to the headwaters of the Rio Santiago of the
Marafion system, and northwards by Quito to Julian, near the Colombian border (Festa 1909). During this
expedition Mr. Festa collected about 150,000 invertebrates.

English orthopterologist Robert Walter Campbell Shelford (3 August 1872, Singapore—22 June 1912,
Margate) started work in the Department of Zoology, Oxford University Museum as Assistant Curator in 1905,
studying Orthoptera and particularly Blattaria. During 1906 and 1907 he described eight new cockroach species
from Ecuador (Anaplecta fusca, Anaplecta pavida, Anaplecta varipennis, Pseudomops albostriatus, Pseudomops
bicolor, Pseudomops burri, Pseudomops magnus and Chorisoneura morosa) which originated from the collection
of William Frederick Henry Rosenber g (1868, Paddington, Hampstead-1957, Hendon, Middlesex). Rosenberg
was professiona collector and dealer of exotic animals (including insects). His first expedition in 1894 explored
Colombia, where he remained about a year; and the second was conducted in western Ecuador from 2 November
1896 to September 1897. Collections of insects (chiefly butterflies, moths and beetles) from this expedition were
acquired by the Oxford Museum in 1899 and 1903 (Smith 1986). Rosenberg's cockroach collection originated
from two localities: Cabaché — a small village near the river of that name (NW Coast, Prov. Esmeraldas), and
Paramba — afarm on the west bank of the River Mira (Prov. Imbabura) (Boulenger 1898).

The type specimen of the cockroach species from Ecuador described by Shelford in 1912 (Melyroidea
magnifica) came from the Saunders collection deposited in the Oxford Museum. William Wilson Saunders (4
June 1809, Little London near Wendover, Buckinghamshire-13 September 1879 Worthing, West Sussex) was a
British insurance broker, entomologist and botanist. He was an original member of the Entomological Society and
its President from 1841 to 1842 and again from 1856 to 1857. He was also Treasurer of the Linnean Society of
London (1861-1873) and a Fellow of several societies including the Roya Society and the Zoological Society.
Saunders himself probably never collected insects in Ecuador or in South America, but his collection contained
insects collected by other collectors. Orthopteroid insects (including Blattaria) were collected by the English
naturalist and explorer Henry Walter Bates (8 February 1825, Leicester—16 February 1892, London) during his
legendary 11-year expedition to the Amazon (1848-1859). Saunders sold his collection of cockroaches (467
specimens, containing Bates types) to the University Museum, Oxford, in 1873 (Smith 1986). The collector of
these Ecuadorian specimens is not clear.
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Shelford (1913) described three new species of cockroaches from Ecuador (Ceratinoptera alticola,
Eurycotis riveti and Zetha rufescens (syn. of Zetha vestita)) and four species recorded for the first time in
Ecuador. The collector of these specimens was a French ethnologist, Paul Adolph Rivet (7 May 1876, Wasigny,
Ardennes-25 March 1958, Paris). In the role of physician, he took part in the Second French Geodesic Mission
and scientific expedition (1899-1906), which arrived in Ecuador in 1901. He had spent six years in South
America and had worked on an ethnographic study of the Huaorani (Jivaro) people of the Ecuadorian Amazon.
In addition, he collected insects throughout Ecuador. When Rivet returned to France (1906), he donated his
collections to the Muséum National d' Histoire Naturelle in Paris. One new cockroach species (Eurycotis riveti)
was dedicated to the collector by Shelford.

The first checklist of Ecuadorian cockroaches was published by Ecuadorian scientist (entomologist),
researcher and educator Francisco Campos Ribadeneira (11 January 1879, Guayaquil-5 May 1962,
Guayaquil) in 1923. On the base of literature data and own collection he included 54 species in the checklist.
Several cockroaches collected by Campos were sent to Morgan Hebard for identification. Campos, as professor
of medical zoology at the University of Guayaquil, created the first entomological collection in Ecuador
(Barragan et al. 2009).

American orthopterologist Morgan Hebard (23 February 1887 Cleveland, Ohio—28 December 1946,
Philadelphia, Pennsylvania) determined not only material from the Campos collection but also cockroaches
deposited in the American Museum of Natural History (AMNH). The museum’s collection of South American
cockroaches consists mostly of specimens acquired by American mammalogist George Henry Hamilton Tate
(30 April 1894, Strout Green, London-24 December 1953, Morristown, New Jersey, USA), assistant and |ater
curator of the Department of Mammals in AMNH. During 1921-1929 he participated in several collecting
expeditions to various South American countries, including Ecuador (1922), Bolivia, Brazil, Venezuela, and
British Guyana. Tate assembled alarge collection, especially mammals (Dorst 1954). Hebard (1924) published
an extensive work on Ecuadorian cockroaches, describing two species new to science (Panchlora irrorata and
Anaplecta falcifer) and providing eight new records for the country. Campos (1926) added these and other
species to the checklist to give atotal of 67 cockroach species in Ecuador.

Another Ecuadorian cockroach was described about 15 years later. American entomologist Ashley Buell
Gurney (16 May 1911, Cummington, Massachusetts—10 March 1988, Montgomery, Maryland) began his career
at the United States Department of Agriculture in 1935, focusing on cockroaches. He started by processing
museum collections of cockroaches from North, South and Central America, including the West Indies. In a
1939 paper he analysed the genus Xestoblata and described Xestoblatta ecuadorana from Ecuador. All 3
specimens of this species (1 male and 2 females) were collected by a young American collector, Edward
Jackson Brundage Jr. (20 October 1915, Chicago, Illinois). These cockroach specimens were part of his
large collection of South American insects, which was sold to the United States National Museum in
Washington, D.C., in 1938 (Wetmore & Abbot 1939). Mr. Brundage previously (January 1938) donated almost
500 arthropods from United States, Panama and Colombia to the Field Museum of Natural History in Chicago
(Anonymous 1938). Gurney also donated 400 Ecuadorian cockroaches to the United States National Museum in
Washington, D.C., in 1938 (Wetmore & Abbot 1939).

Since 1960 a number of new species have been described from Ecuador: Macrophyllodromia ecuadorana,
Nahublattella ecuadorana, Xestoblatta bananae (Rocha e Silva Albuquerque 1962a, b, c); Xestoblatta
amedegnatae (Grandcolas 1992); Litopeltis compleptera (Roth & Gutiérrez 1998); Macrophyllodromia amabile,
Macrophyllodromia nobile (Anisyutkin 2007); Nahublattella alexandri, Nahublattella cuyabeno, Nahublattella
incurvata, Nahublattella reticulata, Nahublattella ultima (Anisyutkin 2009); Euphyllodromia propinqua,
Euphyllodromia rasnitsyni (Anisyutkin 2011).

The current checklist comes nearly 90 years after that of Campos (1926) and includes 105 species from
continental Ecuador and 18 species from Galdpagos |slands.
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Checklist of cockroaches (Blattaria) from Ecuador

Structure of checklist

An italicized name of country means “terra typica’; i.e, the country from which the type specimens originate. A
guestion mark before the species name indicates the occurrence of the species in Ecuador is uncertain. A question
mark after the species name indicates that determination of the species is questionable. A question mark after the
name of a country suggests uncertain or problematic occurrence.

Family Blaberidae Brunner de Wattenwyl, 1865

Blaberus atropos (Stoll, 1813)

Synonymy:

Blatta atropos Stoll, 1813

Blabera fusca Brunner de Wattenwyl, 1865
Blabera laticollis Walker, 1868

Distribution: Trinidad, Guyana, Ecuador, Chile (terratypicawas not defined).
Commentsto faunistic recordsin Ecuador:
Bonsall (1995:33): Misahualli, Jatun Sacha (eventual confusion with Blaberus discoidalis).

Blaberus boliviensis Princis, 1946

Distribution: Bolivia, Ecuador.

Commentsto faunistic recordsin Ecuador:

Princis (1952:6): 1 male, 3.1X.1948, Ecuador, Guayaquil (in a shipment of bananas from near Puna).
Roth & Willis (1960:147): the same data as mentioned by Princis (1952).

Roth (1969:220, 221, 241, 248): 1 male, Guayaquil (det. Princis).

Roth (1970b:310): the same data as mentioned by Raoth (1969).

Blaberus craniifer (Burmeister, 1838)

Synonymy:

Blabera craniifer Burmeister, 1838

Blabera limbata Burmeister, 1838

Blabera trapezoidea Burmeister, 1838

Blabera varians Serville, 1838

Blabera luctuosa Stél, 1855

Blatta (Blabera) atropos Guérin-Méneville, 1857 non Stall, 1813
Blabera ferruginea Saussure, 1864

Libisoca aequalis Walker, 1868

Blabera quadrifera Walker, 1868

Distribution: Mexico, Costa Rica, Guatemala, Honduras, Panama, Venezuela, Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:15) (Blabera trapezoidea): San José, Valle del Santiago, Gual aquiza.

Campos (1923:10 and 1926:55) (Blabera trapezoidea): the same locality as mentioned by Giglio-Tos (1898).

Maes (1992a:23): Ecuador.

Note: According to Roth (1969) Blaberus trapezoideus Burmeister, 1838 is synonym of Blaberus craniifer
Burmeister, 1838.

406 - Zootaxa 3599 (5) © 2013 Magnolia Press VIDLICKA



Blaberus discoidalis (Serville, 1839)

Synonymy:

Blabera discoidalis Serville, 1839

Blabera varians Serville, 1839

Blabera cubensis Saussure, 1864

Blabera subspurgata Walker, 1868

Blabera rufescens Saussure & Zehntner, 1894

Distribution: Cuba, Haiti, Jamaica, Costa Rica, Dominican Republic, Puerto Rico, Vieques Island, Panama,

Colombia, Venezuea, Trinidad, Nicaragua, Ecuador.

Commentsto faunistic recordsin Ecuador:

Scudder (1869:342) (Blabera cubensis): 2 specimens, Guayaquil.

Giglio-Tos (1898:15) (Blabera rufescens): 1 specimen, La Concepcion, Vale del Mira.

Campos (1923:11 and 1926:55) (Blabera rufescens): the same locality as mentioned by Giglio-Tos (1898);
(Blabera discoidalis): Guayaquil, Duran, Naranjito, Barraganetal, Posorja, EI Morro, Daule, Bucay, Vinces
(leg. F. Campos R.) and the same locality as mentioned by Hebard (1924).

Hebard (1924:130): 2 males, 1 female, Guayaquil, Guayas (leg. F. Campos R.), 1 male, Machala, El Oro (leg. Capt.
Moirel) and 1 female, Riobamba, Chimborazo (leg. R. Bourgeois).

Roth & Willis (1960:75): Ecuador.

Princis (1963:127): Ecuador ?.

Roth (1969:240, 248): 1 specimen, Ecuador.

Maes (1992a:23): Ecuador.

Note: Princis (1963:128) marked data of Giglio-Tos and Campos with “?" but Scudder’s and Hebard's data (with
same localities) were not questioned.

Blaberus parabolicus (Walker, 1868)

Synonymy:

Blabera parabolica Walker, 1868
Blabera armigera Scudder, 1869
Blabera aequatoriana Bolivar, 1881

Distribution: Ecuador (+Galapagos Islands), Balivia, Brazil, Colombia, Peru, Suriname.

Commentsto faunistic recordsin Ecuador:

Walker (1868:8) (Blabera parabolica): 1 male, Cuenca (from Mr. Fraser’s collection).

Scudder (1869:343) (Blabera armigera): 1 male, Napo or Marafién (Ecuador or Peru).

Finot (1897:210) (Blabera parabolica): the same locality as mentioned by Walker (1868).

Bolivar (1881:479) (Blabera aequatoriana): Archidona and Coca, Ecuador (leg. Martinez y Saez).

Bolivar (1884:24) (Blabera aequatoriana): the same data as mentioned by Bolivar (1881).

Kirby (1904:164) (Blabera parabolica): Ecuador; (Blabera armigera): Napo?.

Campos (1923:10 and 1926:55, 56) (Blabera aequatoriana): the same localities as mentioned by Bolivar (1881);
(Blabera parabolica): the same locality as mentioned Walker (1868).

Rehn (1933a:58): Cuenca, Gualaquiza and valley of Santiago, Ecuador.

Princis (1958:74): the same locality as mentioned by Walker (1868); the study identifies as a female the holotype
described by Walker (1868).

Bruijning (1959:8): the same localities as mentioned by Rehn (1932).

Princis (1963:129): Ecuador.

Roth (1969:220, 221, 236, 248): Ecuador and the same locality as mentioned by Scudder (1869).

Comments to faunistic records in Galapagos:

Peck & Roth (1992:2214): Isla San Cristébal.

Peck (1996:1502): the same locality as mentioned by Peck & Roth (1992).

Peck et al. (1998:223): Isla San Crist6bal, |sla Santa Cruz.

COCKROACHES (BLATTARIA) OF ECUADOR Zootaxa 3599 (5) © 2013 Magnolia Press - 407



Eublaberus immaculus (Saussure & Zehntner, 1894)

Distribution: Brazl, Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:106) (Blabera immacula): 1 male, Vinces.

Campos (1923:11 and 1926:55) (Blabera immacula): the same locality as mentioned by Giglio-Tos (1898).
Princis (1963:135): Ecuador.

Eublaberus posticus (Erichson, 1848)

Synonymy:

Blabera postica Erichson, 1848

Blatta ferruginea Stoll, 1813 [primary homonym]
Blabera femorata Scudder, 1869

Blabera thoracica Saussure & Zehntner, 1894
Blabera lindmani Shelford, 1911

Distribution: Guyana, Suriname, French Guiana, Brazil, Peru, Ecuador, Costa Rica, Nicaragua, Panama,
Colombia, Trinidad.

Commentsto faunistic recordsin Ecuador:

Scudder (1869:342) (Blabera femorata): 1 male, Napo or Marafion.

Giglio-Tos (1898:15) (Blabera thoracica): Valle del Santiago.

Kirby (1904:165) (Blabera femorata): Napo.

Campos (1923:11 and 1926:55) (Blabera thoracica): the same locality as mentioned by Giglio-Tos (1898).

Princis (1963:134): Ecuador.

Hormetica strumosa Saussure & Zehntner, 1895

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Saussure & Zehntner (1895:56): 1 male, Ecuador (Equator).

Note: The syntype of Hormetica strumosa is deposited in Muséum d'Histoire Naturelle de la Ville de Genéve,
Geneve, Switzerland with the data label “[male] Ecuador” (J. Hallier, personal communication 2012).

Kirby (1904:197): Ecuador.

Hebard (1924:130): 1 juv. female, Cuenca, Azuay (leg. F. Campos R.).

Campos (1926:56): the same locality as mentioned by Hebard (1924).

Princis (1963:116): Ecuador.

Phoetalia circumvagans (Bur meister, 1838)

Synonymy:
Nauphoeta circumvagans Burmeister, 1838
Blatta marginicollis Stal, 1860

Distribution: Brazl, Ecuador, Colombia (Circumtropical).

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:13) (Nauphoeta circumvagans): La Concepcién, Valle del Mira, Ibara.

Campos (1923:10 and 1926:54) (Nauphoeta circumvagans): the same locality as mentioned by Giglio-Tos (1898).

408 - Zootaxa 3599 (5) © 2013 Magnolia Press VIDLICKA



Phoetalia pallida (Brunner de Wattenwyl, 1865)

Synonymy:

Nauphoeta pallida Brunner de Wattenwyl, 1865

Blatta laevigata Serville, 1839 non Palisot de Beauvois, 1805
Nauphoeta marginalis Walker, 1868

Distribution: Cuba, Ecuador (+Ga apagos Islands), Colombia, Brazil (Circumtropical).

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:13) (Nauphoeta laevigata Pal. de Beauv.): Gual aquiza.

Campos (1923:6, 10 and 1926:50, 54) (Leurolestes pallidus): Guayaquil, Duréan (leg. F. Campos R.), (Nauphoeta
laevigata Pal. de Beauv.): the same locality as mentioned by Giglio-Tos (1898).

Hebard (1924:128) (Leurolestes pallidus): 1 female, Guayaquil, Guayas (leg. F. Campos R.).

Bonsall (1995:33): Misahualli, Puerto Lopez.

Comments to faunistic records in Galapagos:

Howard (1889:194) (Nauphoeta laevigata ? (Pal.)): Galdpagos Islands, 3 immature specimens (det. L. Bruner),
(according Hebard (1920b:317) these juveniles belong to Nauphoeta cinerea; Princis (1967:654) stated it as
Phoetalia circumvagans).

Scudder (1893:7) (Nauphoeta circumvagans): Galapagos Islands. Charles Island, 3 immature females (the same
specimens as studied by Howard (1889); according to Hebard (19200b:317) these juveniles belong to
Nauphoeta cinerea; Princis (1967:653) stated it as Phoetalia circumvagans).

McNEeill (1901:489) (Nauphoeta circumvagans): Galdpagos |slands; the same locality as mentioned by Scudder
(1893).

Hebard (1920b:316) (Leurolestes pallidus): Galapagos Islands: Chatham Island, 1 female, January 1906 (leg. F.X.
Williams).

Linsley & Usinger (1966:125) (Leurolestes pallidus): Galdpagos Islands. San Cristobal.

Peck & Roth (1992:2214): Galdpagos Idands: Isla San Cristéba (=Chatham), January (the same specimens as
studied by Howard (1889) and by Scudder (1893)), but they stated a different locality than Scudder (1893).
Peck (1996:1502) & Peck et al. (1998:223): Galépagos Idands: the same locality as mentioned by Peck & Roth

(1992).

Epilampra azteca Saussur e, 1868

Distribution: Mexico, Cuba, Panama, Colombia, Ecuador, Venezuela, Trinidad, French Guiana, Costa Rica,
Suriname, Brazil.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:7): maes and female, Valle dello Zamora.

Shelford (1910a:16): Ecuador.

Campos (1923:7 and 1926:50): the same locality as mentioned by Giglio-Tos (1898).

Princis (1967:694): Ecuador.

Roth (1970c:470): 1 male, Napo, Santa Cecilia, Rio Aguarico, Ecuador (det. Roth).

Epilampra conferta Walker, 1868

Synonymy:
Epilampra stigmosa Giglio-Tos, 1898

Distribution: Brazl, Bolivia, Colombia, Ecuador, Peru, Costa Rica, Panama.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:8) (Epilampra stigmosa sp.n.): 4 males, Valle del Santiago.

Kirby (1904:127) (Epilampra stigmosa): Ecuador.

Shelford (1910a:16) (Epilampra stigmosa): Ecuador.

Campos (1923:7 and 1926:50) (Epilampra stigmosa): the same locality as mentioned by Giglio-Tos (1898).
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Hebard (1924:128) (Epilampra stigmosa): 1 female, 2 juveniles, Allpayuca, Rio Pastaza, Tunguragua (from
Rosenberg).

Rehn (1933a:54) (Epilampra stigmosa): the same locality as mentioned by Giglio-Tos (1898) and Hebard (1924).

Princis (1948:10) (Epilampra stigmosa): the same locality as mentioned by Giglio-Tos (1898) and Hebard (1924).

Princis (1967:689): Ecuador.

Roth (1970c:441): 1 mae, Napo, Santa Cecilia, Rio Aguarico (det. Roth), and the same data as mentioned by
Giglio-Tos (1898).

Note: Hebard (1926:201) states: “This species (E. opaca) may prove to be a synonym of the Brazilian E.
maculicollis (Serville), and the Ecuadorian E. stigmosa Giglio-Tos may fall in the same synonymy.” Princis
(1958:63) synonymized E. stigmosa with E. conferta. According to Roth (1970c) Epilampra stigmosa is
probably a different species from E. conferta.

Epilampra josephi Giglio-Taos, 1898

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:9): 2 males, San Jose.

Shelford (1910a:16): Ecuador.

Campos (1923:7 and 1926:50): the same locality as mentioned by Giglio-Tos (1898).
Princis (1967:688): Ecuador.

Roth (1970c): the same data as mentioned by Giglio-Tos (1898).

Epilampra mexicana Saussure, 1862

Distribution: Mexico, Panama, Guatemala, Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:7): 1 female, Valle del Santiago.

Shelford (1910a:16): Ecuador.

Campos (1923:7 and 1926:50): the same locality as mentioned by Giglio-Tos (1898).

Princis (1946:153): Ecuador.

Princis (1967:689): Ecuador.

Roth (1970c:442) (Epilampra sp.): 1 male, Rio Blanco or Ecuador; this specimen was originally determined by
Rocha e Silva Albuquerque as Epilampra mexicana. Roth (1970c) stated that this male has genitalia very
different from E. mexicana.

Epilampra opaca Walker, 1868

Distribution: Guyana, Brazil, French Guiana, Suriname, Ecuador, Bolivia, Venezuela.

Commentsto faunistic recordsin Ecuador:

Roth (1970c:460): 3 males, Napo, Santa Cecilia, Rio Aguarico, Ecuador.

Note: According to Princis (1958:62) E. opaca Walker is a synomym of E. substrigata Walker. Roth (1970c:465,
471) indicated, that E. opaca and E. substrigata are distinct species. Both species belong to subgroup B of the
Burmeisteri Group.

Epilampra substrigata Walker, 1868
Distribution: Brazil, Venezuela, Ecuador, Colombia (terra typica was not defined).

Commentsto faunistic recordsin Ecuador:
Roth (1970c:461): 2 males, Napo, Santa Cecilia, Rio Aguarico, Ecuador (det. Roth and det. Princis).
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Homalopteryx laminata Brunner von Wattenwyl, 1892

Distribution: &. Vincent, Grenada, Trinidad, Venezuela, Colombia, Ecuador.
Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:10): Valle del Santiago.

Campos (1923:8 and 1926:50): the same locality as mentioned by Giglio-Tos (1898).
Princis (1967:658): Ecuador ?.

Note: Princis (1967:658) mentioned the data of Giglio-Toswith “?”.

Litopeltis compleptera Roth & Gutiérrez, 1998

Distribution: Ecuador.
Commentsto faunistic recordsin Ecuador:

Roth & Gutiérrez (1998:199): 4 females, Gualea, Ecuador (leg. F. Campos).
Note: It is the first record of the genus Litopeltis in South America. All other species are known from Central
America

Rhyparobia maderae (Fabricius, 1781)

Synonymy:

Blatta maderae Fabricius, 1781

Blatta major Palisot de Beauvois, 1805
Blatta tuberculata Thunberg, 1810
Blatta maderensia Jones, 1859
Proscratea illepida Walker, 1868
Nauphoeta kukenthali Shelford, 1910

Distribution:; Island Madeira, Ecuador (+Galapagos |slands), Colombia (Circumtropical).

Commentsto faunistic recordsin Ecuador:

Westwood (1876:xxxii) (Blatta Maderae): in bulb of orchid from Ecuador.

Giglio-Tos (1898:11): La Concepcion, Valle del Mira.

Shelford (1913:59): Santo Domingo de los Colorados.

Campos (1923:9 and 1926:52): Guayaquil, Duran, Naranjito, Bucay, Posorja, El Morro, Daule, Quito (leg. F.
CamposR.), Tambillo (leg. R.P. Luis Mille, S. J.) and the same locality as mentioned by Giglio-Tos (1898) and
Shelford (1913); vertical distribution in Ecuador: 0—2850 m.

Hebard (1924:128) (Leucophaea maderae): 2 males, 1 female, Guayaquil, Guayas (leg. F. Campos R.); 1 juv.
female, Tambillo, Pichincha (leg. F. CamposR.).

Gurney (1953:49) (Leucophaea maderae): Ecuador.

Roth & Willis (1960:151, 162): the same data as mentioned by Westwood (1876).

Comments to faunistic records in Galapagos:

Peck & Roth (1992:2214): I1sla San Cristébal, Bagquerizo Morena, 11-23.11.1989, 1 male (leg. S.B. Peck).

Peck (1996:1502) & Peck et al. (1998:223): the same locality as mentioned by Peck & Roth (1992).

Nauphoeta cinerea (Olivier, 1789)

Synonymy:

Blatta cinerea Olivier, 1789

Blatta gallica Fabricius, 1793

Blatta elegans Eschscholtz, 1822
Nauphoeta bivittata Burmeister, 1838
Nauphoeta grisea Burmeister, 1838

Distribution: Mauritius, Ecuador (+Galdpagos Islands), Brazil (Circumtropical).
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Commentsto faunistic recordsin Ecuador:

Westwood (1876:xxxii) (Blatta cinerea): in bulb of orchid from Ecuador.

Giglio-Tos (1898:106): 1 female, Vinces, 1 female, Guayaquil.

Campos (1923:10 and 1926:54): Guayaquil, Duran, Naranjito, Daule (leg. F. Campos R.) and the same locality as
mentioned by Giglio-Tos (1898).

Hebard (1924:130): 1 male, Guayaquil, Guayas (leg. F. Campos R.).

Roth & Willis (1960:151, 162): the same data as mentioned by Westwood (1876).

Comments to faunistic records in Galdpagos:

Howard (1889:194) (Nauphoeta bivittata): 3 specimens, Chatham Island (det. L. Bruner).

Scudder (1893:6): the same exemplars as mentioned by Howard (1889).

Hebard (1920b:317): Chatham Island, 3 males, 4 females, 3 juv., October 1905; Charles Island, 6 males, 8 females,
3juv., October 1905 (leg. F.X. Williams).

Linsley & Usinger (1966:125): San Cristobal, Floreana.

Peck & Roth (1992:2214); Peck (1996:1502); Peck et al. (1998:223): the same locality as mentioned by Linsley &
Usinger (1966).

Achroblatta luteola (Blanchard, 1843)

Synonymy:

Blatta luteola Blanchard, 1843
Paratropes histrio Saussure, 1862
Pseudomops lituriceps Walker, 1868
Zetobora sigillata Walker, 1868
Panchlora tripartita Walker, 1868

Distribution: Bolivia, Mexico, Honduras, Costa Rica, Colombia, Brazil, French Guiana, Suriname, Ecuador,

Venezuela

Commentsto faunistic recordsin Ecuador:

Bruijning (1959:15): distribution from Mexico to Bolivia and French Guiana.

Gurney & Roth (1972:525): Ecuador, Guayaquil, intercepted at San Diego, Calif., with bananas, 1 femae, 30
March 1953,

Panchlora exoleta Burmeister, 1838

Synonymy:
Panchlora punctum Saussure & Zehntner, 1893

Distribution: Brazl, Costa Rica, Panama, Colombia, Ecuador, Peru, Paraguay, Argentina, Venezuela, Suriname,
Jamaica, Mexico.

Commentsto faunistic recordsin Ecuador:

Scudder (1869:342): 1 specimen, Napo or Marafion.

Hebard (1920a:106): 1 male, Alpayacu, eastern Ecuador.

Princis (1964:177): Ecuador.

Panchlora festae Giglio-Tos, 1898

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:12): 1 female, Valle del Santiago.

Kirby (1904: 154): Ecuador.

Campos (1923:9) and (1926:53): the same locality as mentioned by Giglio-Tos (1898).
Princis (1964:187): Ecuador.
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Panchlorairrorata Hebard, 1924

Distribution; Ecuador.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:129): 1 female, Bucay, Guayas, 1922 (leg. GH.H. Tate).
Campos (1926:53): the same locality as mentioned by Hebard (1924).
Princis (1964:188): Ecuador.

Panchlora nigricornis Walker, 1868

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Walker (1868:28): Quito (M. Bourcier).

Finot (1897:203): Quito.

Hebard (1924:129): Ecuador.

Campos (1926:53): the same data as mentioned by Hebard (1924).
Princis (1964:188): Ecuador.

Panchlora nivea (Linnaeus, 1758)

Synonymy:

Blatta nivea Linnageus, 1758

Blatta chlorotica Pallas, 1772
Blatta alba Strem, 1783

Blatta hyalina Stoll, 1813

Blatta virescens Thunberg, 1826
Panchlora cubensis Saussure, 1862
Panchlora poeyi Saussure, 1862
Panchlora luteola Saussure, 1864

I schnoptera lucida Walker, 1868
Pycnoscel oides apor us Hebard, 1919

Distribution: Centra and South America; Ecuador.

Commentsto faunistic recordsin Ecuador:

Bolivar (1884:17) (Panchlora viridis Burmeister [sic]): Baeza, Ecuador (leg. Martinez y Saez)

Giglio-Tos (1898:12) (Panchlora virescens): Gualaquiza.

Campos (1923:9) and (1926:53) (Panchlora virescens): the same locality as mentioned by Giglio-Tos (1898);
(Panchlora cubensis): the same locality as mentioned by Hebard (1924).

Hebard (1924:128) (Panchlora cubensis): 1 male, 1 female, Ventura, Chimborazo, 12 April 1922 (leg. GH.H.
Tate).

Panchlora peruana Saussure, 1864

Distribution: Peru, Ecuador, Brazil.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:12): S. José, Gualaquiza, Valle del Santiago.

Campos (1923:9) and (1926:53): the same locality as mentioned by Giglio-Tos (1898).
Princis (1964:186): Ecuador.
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Panchlora pulchella Burmeister, 1838

Distribution: Brazl, Ecuador.

Commentsto faunistic recordsin Ecuador:

Bolivar (1881:469): Pamal (leg. Stolzmann).

Campos (1923:10) and (1926:53): the same locality as mentioned by Bolivar (1881).

Pycnoscelus surinamensis (Linnaeus, 1758)

Synonymy:

Blatta surinamensis Linnagus, 1758

Blatta indica Fabricius, 1775

Blatta melanocephala Stoll, 1813

Blatta corticum Serville, 1839
Perispheruslaevis Le Guillou, 1841

Pycnoscel us obscurus Scudder, 1862
Panchlora celebesa Walker, 1868
Polyzosteria | atipes Walker, 1868
Polyzosteria crassipes Walker, 1868
Panchlora occipitalis Walker, 1871
Epilampra tatel Tepper, 1894

Epilampra dimorpha Shiraki, 1906
Pycnoscelus surinamensis major Roeser, 1940
Pycnoscelus surinamensis minor Roeser, 1940

Distribution: Suriname; Ecuador (+Galdpagos Islands) (Circumtropical).

Commentsto faunistic recordsin Ecuador:

Walker (1868:166) (Polyzosteria crassipes): Napo River, South America (Mr. Stevens’ collection).

Finot (1897:197) (Polyzosteria crassipes): Napo River.

Giglio-Tos (1898:12) (Leucophaea surinamensis): La Concepcion, Valle del Mira.

Kirby (1904:196) (Parasphaeria ? crassipes): the same locality as mentioned by Walker (1868).

Campos (1923:10) and (1926:54): the same locality as mentioned by Giglio-Tos (1898).

Bonsall (1995:33): Misahualli.

Comments to faunistic records in Galdpagos:

Butler (1877:87) (Panchlora surinamensis): Charles Island, 2 adult, 2 immature, June 1875 (leg. W. E. Cookson).

Howard (1889:194) (Leucophaea surinamensis): 8 specimens (adults and juv.), 1887-88 (det. L. Bruner).

Scudder (1893:7) (Leucophaea surinamensis): Chatham Island, 2 immature specimens obtained by Dr. Baur, and
specimens determined by Bruner (Howard 1889) from Charles and Chatham Islands.

McNeill (1901:494) (Leucophaea surinamensis): Chatham, 2 juv. females, and older data from 3 previous
expeditions: Charles Island and Chatham.

Hebard (1920b:317): Albemarle Island, Villamil, 1 female; Chatham Island, 3 males, 3 juv. females, October 1905;
Charleslsland, 1 juv. female, October 1905 (leg. F.X. Williams).

Hebard (1934:280): Chatham Island, 1 female, 2 juveniles, 28 December 1925.

Linsley & Usinger (1966:125): Isabela, San Cristébal, Floreana.

Parkin et al. (1972:102): 1 specimen, Floreana, 31 August 1968; 2 juveniles, Santa Cruz, 8 September 1968 (det.
D.R. Ragge).

Linsley (1977:4): Floreana, Isabela, Santa Cruz.

Peck & Roth (1992:2214): Ida Floreana, San Cristobal, Santa Cruz, Islas Campéon, Fernandina, Gardner (at
Floreana), |sabela, Santiago.

Peck (1996:1502) & Peck (1998:223): the same locality as mentioned by Peck & Roth (1992).

Peck et al. (2001:152): Campéon, Espafiola, Ferdinandina, Gardner at Floreana, 1sabela, San Cristobal, Santa Cruz,
Santiago (only older data).
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Lanxoblatta emarginata (Bur meister, 1838)

Synonymy:

Zetobora emarginata Burmeister, 1838
Zetobora cicatricosa Burmeister, 1838
Zetobora perspicua Walker, 1868

Distribution: Brazl, Guyana, French Guiana, Suriname, Ecuador, Colombia.
Commentsto faunistic recordsin Ecuador:
Roth (1970a:228): 1 male, Ecuador.

Lanxoblatta martinez (Bolivar, 1881)

Synonymy:
Zetobora martnezii Bolivar, 1881

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Bolivar (1881:478) (Zetobora martinezii): 1 female, Archidona, Ecuador (leg. Martinez y Saez).

Bolivar (1884:20) (Zetobora martinezii): the same data as mentioned by Bolivar (1881).

Giglio-Tos (1898:13) (Zetobora martinezii): 1 female, Valle del Santiago.

Kirby (1904:158) (Zetobora martinezi): Ecuador.

Campos (1923:10 and 1926:54) (Zetobora martinezii): the same locality as mentioned by Bolivar (1881) and by
Giglio-Tos (1898).

Princis (1964:259): Ecuador.

Lanxoblatta rudis (Walker, 1868)

Synonymy:
Zetobora rudis Walker, 1868

Distribution: Brazl, Ecuador.

Commentsto faunistic recordsin Ecuador:

Scudder (1869:342) (Zetobora rudis): 1 specimen, unlabelled, on either side of the Andes of equatoria South
America (James Orton coll.).

? Parasphaeria ovata (Blanchard, 1851)

Synonymy:

Blatta ovata Blanchard, 1851
Hormetica chilensis Saussure, 1862
Polyzosteria geissei Philippi, 1863
Polyzosteria valdiviana Philippi, 1863

Distribution: Chile, Ecuador ?.

Commentsto faunistic recordsin Ecuador:

Shelford (1913:58): 1 male, Santo Domingo de los Colorados, 510 m.

Campos (1923:6 and 1926:56): the same locality as mentioned by Shelford (1913).

Princis (1964:240): Ecuador.

Note: According to Rehn (1933b:189) Parasphaeria ovata is limited in distribution to the southern half of Chile.
The unique male specimen examined by Shelford probably belongs to one of the other superficially similar
genera of Perisphaerinae.
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Zetobora aberrans Giglio-Tos, 1898

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:13): 1 male, San José.

Kirby (1904:158) (Tribonidium aberrans): Ecuador.

Campos (1923:10 and 1926:54): the same locality as mentioned by Giglio-Tos (1898).
Princis (1964:256): Ecuador.

Family: Anaplectidae Walker, 1868
Anaplecta alaris Saussure & Zehntner, 1893

Distribution: Peru, Ecuador, Brazil.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:121): 1 male, Ventura, Chimborazo, 12 April 1922 (leg. GH.H. Tate).
Campos (1926:45): the same locality as mentioned by Hebard (1924).

? Anaplecta brunneri Shelford, 1906

Distribution: Brazl, Ecuador ?
Note: Princis (1965:369) listed this species as recorded in Ecuador, but detailed distribution data are available only
from Brazil.

Anaplecta cabimae Hebard, 1920

Distribution: Panama, Ecuador.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:122): 1 male, Ventura, Chimborazo, 12 April 1922 (leg. GH.H. Tate).
Campos (1926:45): the same locality as mentioned by Hebard (1924).

Princis (1965:373): Ecuador.

Anaplecta falcifer Hebard, 1924

Distribution: Ecuador, Brazil.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:119): 11 males, 2 females, Ventura, Chimborazo, 1400 feet, 12 April 1922 (leg. GH.H. Tate).
Campos (1926:45): the same locality as mentioned by Hebard (1924).

Rehn (1933a:11): western Ecuador.

Princis (1965:371): Ecuador.

Anaplecta fusca Shelford, 1906

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1906:246): Cachabi, December 1896, 1 female (W.F.H. Rosenberg coll., Oxford Museum).
Shelford (1907a:10): Ecuador.

Hebard (1921:222): the same locality as mentioned by Shelford (1906).

Hebard (1924:122): Ecuador.
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Campos (1926:45): the same locality as mentioned by Hebard (1924).
Princis (1965:368): Ecuador.

Anaplecta lateralis Bur meister, 1838

Distribution: Colombia, Panama, Venezuela, Brazil, Ecuador (+Galapagos Islands), Argentina.

Commentsto faunistic recordsin Ecuador:

Bolivar (1881:463): Pamal, Ecuador (leg. Stolzmann).

Campos (1923:5 and 1926:44): the same locality as mentioned by Bolivar (1881).

Princis (1965:372): Ecuador.

Comments to faunistic records in Galapagos:

Peck & Roth (1992:2206): I1sla Santa Cruz, Puerto Ayora, Charles Darwin Research Station, 3 males, 3-7 March
1992; 5 km N Puerto Ayora, 1 male, 1-30 May 1991; 1.7 km N Santa Rosa, 3 males, 1 femae, 1-30 May 1991.

Peck (1996:1502) & Peck et al. (1998:223): the same locality as mentioned by Peck & Roth (1992).

Anaplecta mexicana Saussure, 1868

Synonymy:
Anaplecta gemma Hebard, 1920

Distribution: Mexico, Costa Rica, Panama, Ecuador.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:119): 1 female, Rio Pescado, Guayas, 1600 feet, 15 May 1922 (leg. GH.H. Tate).
Campos (1926:45): the same locality as mentioned by Hebard (1924).

Princis (1965:367): Ecuador.

Anaplecta pallida Bolivar, 1881

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Bolivar (1881:463): Pamal (leg. Stolzmann).

Kirby (1904:67): Ecuador.

Shelford (1907a:10): Ecuador.

Campos (1923:5 and 1926:45): the same locality as mentioned by Bolivar (1881).
Princis (1965:369): Ecuador.

Anaplecta pavida Shelford, 1906

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1906:245): Cachabi, December 1896, 1 female (W.F.H. Rosenberg coll., Oxford Museum).
Shelford (1907a:10): Ecuador.

Princis (1965:368): Ecuador.

Anaplecta varipennis Shelford, 1906
Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:
Shelford (1906:246): 5 females, Paramba, 3500 feet, May 1897 (W.F.H. Rosenberg coll., Oxford Museum).
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Shelford (1907a:10): Ecuador.
Princis (1965:368): Ecuador.

Maraca fossata Hebard, 1926

Distribution: French Guiana, Venezuela, Brazil, Ecuador, Suriname.
Commentsto faunistic recordsin Ecuador:
Rocha e Silva Albuquerque (1965:2): Ecuador.

Family: Blattellidae Karny, 1908
Blattella germanica (Linnaeus, 1767)

Synonymy:

Blatta germanica Linnaeus, 1767

Blatta transfuga Briinnich, 1763

Blatta daurica Laxmann, 1769

Blatta asiatica Pallas, 1773

Blatta obliquata Daldorf, 1794

Blatta bivittata Serville, 1839

I schnoptera paralella Tepper, 1893
Phyllodromia magna Tepper, 1895
Blattella germanica shuguroffi Karny, 1908
Phyllodromia niitakana Shiraki, 1931
Phyllodromia cunei-vittata Hanitsch, 1925
Blattella stylifera Chopard, 1938 (in part)

Distribution: Danmark, Ecuador (+Galapagos Islands) (Cosmopolitan).

Commentsto faunistic recordsin Ecuador:

Bolivar (1884:12) (Blatta germanica): Baeza, Ecuador (leg. Martinez y Saez).

Giglio-Tos (1898:3) (Blatta germanica): Sig-sig (nec Sis-sig), Cuenca, La Concepcion, Valle del Mira.

Shelford (1913:57) (Phyllodromia germanica): males and juv. females, Tulcan, Balsabamba, Riobamba.

Campos (1923:5 and 1926:46): Quito (leg. F. Campos R.); Tambillo, Cotocollao (leg. R.P. Luis Mille, S. J.);
Azbgues, Biblian (Dr. Leoncio A. Cordero); Loja (Clodoveo Carridn); vertical distribution in Ecuador: 02980
m.

Hebard (1924:123): 1 female, Duran, Guayas, 25 June 1914 (leg. Herbert S. Parish); 1 male, Azogues, Cafiar (leg.
F. CamposR.).

Bonsall (1995:33): Misahualli, Puerto Lopez, Jatun Sacha, Tena.

Comments to faunistic records in Galapagos:

Hebard (1920b:315): Hood Island (=Isla Espafiola), 1 female, 1 June 1906 (leg. F.X. Williams).

Hebard (1929:358): Charles Island, 1 male, August 1924 (leg. Miss Cheesman).

Linsley & Usinger (1966:124): Hood (=Isla Espariola).

Peck & Roth (1992:2205): Isla Espafiola (old data) and new records (1990-1992) only from boats based on San
Cristébal and Santa Cruz.

Peck (1996:1502): Espariola, Santa Cruz.

Peck et al. (1998:223): the same locality as mentioned by Peck (1996).

I schnoptera josephina Giglio-Tos, 1898

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:
Giglio-Tos (1898:6): 4 specimens, San JOsé.
Kirby (1904: 83): Ecuador.
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Shelford (1908a:8): Ecuador.
Campos (1923:6 and 1926:47): the same data as mentioned by Giglio-Tos (1898).
Princis (1969:746): Ecuador.

? Ischnoptera melasa Walker, 1868

Distribution: Brazl, Ecuador 2.

Commentsto faunistic recordsin Ecuador:

Scudder (1869:342) (Ischnoptera melana): 1 specimen, Napo River.

Note: Species is presented by Scudder with “?’, because the specimen from Napo does not entirely agree with
Walker's description. Scudder used an incorrect name, Ischnoptera melana, but his species description clearly
indicates | schnoptera melasa and not Pseudomops melana (=melanus) as presented by Princis (1969:949).

I schnoptera pallipes (Scudder, 1869)

Synonymy:
Phyllodromia pallipes Scudder, 1869

Distribution: Ecuador, Brazil, Peru.

Commentsto faunistic recordsin Ecuador:

Scudder (1869:342) (Phyllodromia pallipes): 1 male, Napo or Marafion.

Kirby (1904:96) (Phyllodromia pallipes): the same locality as mentioned by Scudder (1869).

I schnoptera peckorum Roth, 1988

Distribution; Ecuador-Gal apagos Islands (endemic).

Commentsto faunistic recordsin Galapagos:

Roth (1988:307): St. Cruz, 1 km east of Bellavista, 210 m, Bellavista Cave No. 2, 14 July 1985, S. & J. Peck leg.

Peck (1990:371); Peck & Roth (1992:2210); Peck (1996:1502) & Peck (2001:151): the same locality as mentioned
by Roth (1988).

I schnoptera rufa (De Geer, 1773)

Synonymy:

Blatta rufa De Geer, 1773

Blatta rufescens Palisot de Beauvois, 1805

I schnoptera fumata Burmeister, 1838

I schnoptera consobrina Saussure, 1862

I schnoptera rubiginosa Walker, 1868

I schnoptera terminalis Walker, 1868

I schnoptera conformis Saussure & Zehntner, 1893

Distribution: Suriname, Caribbean, Costa Rica, Jamaica, Nicaragua, Panama, Colombia, Guyana, Trinidad,
Ecuador, Brazil.

Commentsto faunistic recordsin Ecuador:

Bolivar (1881:463) (Ischnoptera consobrina): Palmal (leg. Stolzmann).

Bolivar (1884:14) (Ischnoptera consobrina): Pichincha (leg. Martinez y Saez).

Campos (1923:6 and 1926:48) (Ischnoptera consobrina): the same data as mentioned by Bolivar (1881).
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I schnoptera santacruzensis Roth, 1992

Distribution; Ecuador-Gal apagos Islands (endemic).

Commentsto faunistic recordsin Galapagos:

Peck & Roth (1992:2210): Isla Santa Cruz: Puntudo, Cerro Crocker, Los Gemelos, many males and females.
Peck (1996:1502) & Peck (2001:151): the same locality as mentioned by Peck & Roth (1992).

I schnoptera snodgrassi (M cNeill, 1901)

Synonymy:
Temnopteryx snodgrassii McNeill, 1901

Distribution: Ecuador—Galéapagos |slands (endemic).

Commentsto faunistic recordsin Galapagos:

McNeill (1901:493) (Temnopteryx snodgrassii): Albemarle Island (=Isabela), Iguana Cove Mountain, 2000 feet, 1
male, 3 nymphs.

Hebard (1920b:315) (Anisopygia snodgrassii): Albemarle Island (=Isabela), 1 male, 1 female, 3 nymphs, 9 June
1899 (the same exemplars as mentioned by McNeill (1901)).

Linsley & Usinger (1966:124) (Anisopygia snodgrasii): The same locality as mentioned by McNeill (1901).

Princis (1969:774) (Anisopygia snodgrasii): Galgpagos | slands.

Peck & Roth (1992:2006-2210): Isla Isabela (Cerro Azul volcano, Sierra Negra, Volcano Chico on Sierra Negra,
Volcano Alcedo).

Peck (1996:1502): the same locality as mentioned by Peck & Roth (1992).

Peck (2001:151): Isabela (Cerro Azul, Sierra Negra, Volcano Alcedo, Volcano Wolf).

I schnoptera taczanowskii Bolivar, 1881

Distribution: Peru, Ecuador.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:123): 1 male, Bucay, Guayas, 1922 (leg. GH.H. Tate); 1 male, 1 female, Milagro, Guayas, December
1922 (leg. GH.H. Tate); 1 male, Ventura, Chimborazo, 12 April 1922 (leg. GH.H. Tate); 1 female,
Chaguarpata, Chimborazo, 5 April 1922 (leg. GH.H. Tate)

Campos (1926:48): the same locality as mentioned by Hebard (1924).

Princis (1969:745): Ecuador.

Pseudomops albostriatus Shelford, 1906

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1906:259) (Pseudomops albostriata): 1 female, Cachabi, November 1896 (W.F.H. Rosenberg coll.,
Oxford Museum).

Shelford (1908a:4) (Pseudomops albostriata): Ecuador.

Princis (1969:947): Ecuador.

Pseudomops bicolor Shelford, 1906

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1906:260): 1 male, Paramba, March 1897 (W.F.H. Rosenberg coll., Oxford Museum).
Shelford (1908a:4): Ecuador.

420 - Zootaxa 3599 (5) © 2013 Magnolia Press VIDLICKA



Rehn (1933a:50): the same locality as mentioned by Shelford (1906).
Princis (1969:947): Ecuador.

Pseudomops burri Shelford, 1906

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1906:257): 3 females, Cachabi, December 1896 (W.F.H. Rosenberg coll., Oxford Museum).
Shelford (1908a:4): Ecuador.

Princis (1969:952): Ecuador.

Pseudomops magnus Shelford, 1906

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1906:259) (Pseudomops magna): Paramba, 1 male, 2 females, February and May 1897 (W.F.H.
Rosenberg coll., Oxford Museum).

Shelford (1908a:4) (Pseudomops magna): Ecuador.

Princis (1969:947): Ecuador.

Symploce pallens (Stephens, 1835)

Synonymy:

Ectobius pallens Stephens, 1835
Blatta capitata Saussure, 1862
Blatta deprivata Walker, 1868
Phyllodromia hospes Perkins, 1899
Symploce lita Hebard, 1916

I schnoptera platystyla Chopard, 1938
Symploce benzoni Princis, 1951
Symploce kevani Chopard, 1954
Symploce vicentina Princis, 1959
Cahita gracilis Rocha e Silva, 1965

Distribution: Cuba, Ecuador—Gal épagos |slands (Circumtropical).

Commentsto faunistic recordsin Galapagos:

Hebard (1920b:316) (Symploce lita): Chatham Island (= Floreana), 1 male, October 1905 (leg. F.X. Williams).

Hebard (1934:279) (Symploce hospes): Charles Island (= Floreana), Postoffice Bay, 16 males, 2 females, 12
juveniles, 2 oothecae, 20 August —15 September 1925.

Linsley & Usinger (1966:125) (Symploce lita): San Cristdbal.

Roth (1984:51): Charles Island, 1 male, 1 September 1925, 1 male, 10-14 September 1925, 1 male, 20-30 August
1925, 1 female, 1-15 September 1925, Wollebaeks (all determined by Hebard as S. hospes); Santa Cruz |.,
0-100 m, 2 males, September 1970 (J. & M. Sedlacek)

Peck & Roth (1992:2206): Islas Floreana, San Cristébal, Santa Cruz, Bartolomé, Campedn, Fernandina, Genovesa,
Isabela, Marchena, Pinta, Santa Fe, Santiago.

Peck (1996:1502) & Peck et al. (1998:223): the same locality as mentioned by Peck & Roth (1992).

Xestoblatta amedegnatae Grandcolas, 1992

Distribution: Ecuador.
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Commentsto faunistic recordsin Ecuador:

Grandcolas (1992b:163): Napo, Tena, Misahualli, Jatun Sacha, 25 March 1990 and 30 March 1990 (leg. S.
Poulain).

Xestoblatta bananae Rocha e Silva Albuquerque, 1962

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Rocha e Silva Albuquerque (1962c:244): 1 male, intercepted in plant quarantine from Ecuador, at San Diego,
Cdlif., 14 April 1953, with bananas, through R. F. Wilkey; 1 female, intercepted in plant quarantine from
Ecuador, in California, 30 March 1953.

Princis (1969:896): Ecuador ?.

Xestoblatta ecuadorana Gurney, 1939

Distribution: Ecuador, Bolivia

Commentsto faunistic recordsin Ecuador:

Gurney (1939:106): 1 male, 1 female, Bafios-Mera Trail, Rio Pastaza watershed, Ecuador, 22 September 1937, at
an atitude of 1200 m (leg. E.J. Brundage Jr.); 1 female, Puyo, Oriente, Ecuador, 900 m, 14 October 1937 (leg.
E.J. Brundage, Jr.).

Princis (1948:14): the same locality as mentioned by Gurney (1939).

Princis (1969:896): Ecuador.

Xestoblatta hamata (Giglio-Tos, 1898)

Synonymy:
Ischnoptera hamata Giglio-Tos, 1898

Distribution: Ecuador, Colombia, Panama, Brazil.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:4) (Ischnoptera hamata): 2 females, Valle del Santiago, Ecuador; 1 male, Gualaguiza, Ecuador.
Shelford (1908a:8) (Ischnoptera hamata): Ecuador.

Hebard (1916:371): the same data as mentioned by Giglio-Tos (1898).

Campos (1923:6 and 1926:47) (Ischnoptera hamata): the same data as mentioned by Giglio-Tos (1898).

Rehn (1933a:31): eastern Ecuador.

Princis (1969:899): Ecuador.

Xestoblatta sancta (Giglio-Tos, 1898)

Synonymy:
I schnoptera sancta Giglio-Tos, 1898

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:5) (Ischnoptera sancta): 5 females, San José, Ecuador.

Kirby (1904: 83) (Ischnoptera sancta): Ecuador.

Shelford (1908a:8) (Ischnoptera sancta): Ecuador.

Hebard (1916:371): the same data as mentioned by Giglio-Tos (1898).

Campos (1923:6 and 1926:47) (Ischnoptera sancta): the same data as mentioned by Giglio-Tos (1898) and Hebard
(1924).
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Hebard (1924:124): 1 female, Pasgje, Del Oro (leg. F. Campos R.); 1 female, Chaguarpata, Chimborazo, 5 April
1922 (leg. GH.H. Tate).

Gurney (1939:117): the same data as mentioned by Hebard (1924).

Rehn (1933a:31): eastern Ecuador.

Princis (1969:899): Ecuador.

Eushelfordia pica (Walker, 1868)

Synonymy:
Paratropes pica Walker, 1868

Distribution: Brazil, Ecuador, Peru.

Commentsto faunistic recordsin Ecuador:

Campos (1923:8 and 1926:49) (Paratropa/Paratropes pica): Bafios (leg. F. Campos R.).
Hebard (1924:126): 1 female, Bafios, Tunguragua (leg. F. Campos R.).

Princis (1967:633): Ecuador.

M egal ablatta blaberoides (Walker, 1871)

Synonymy:
Epilampra blaberoides Walker, 1871
Megaloblatta rufipes Dohrn, 1887

Distribution: Nicaragua, Costa Rica, Panama, Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:6) (Megaloblatta rufipes): 1 male, 1 female, Valle del Santiago; 1 male, San José; 1 nymph,
Gualaguiza.

Campos (1923:7 and 1926:49) (Megaloblatta rufipes): Bucay, Chimbo, Bafios (leg. F. Campos R.) and the same
data as mentioned by Giglio-Tos (1898).

Princis (1967:632): Ecuador 2.

Megalablatta longipennis (Walker, 1868)

Synonymy:
Blabera longipennis Walker, 1868
Megal oblatta peruviana Dohrn, 1887

Distribution: Ecuador, Panama, Peru.

Commentsto faunistic recordsin Ecuador:

Walker (1868:8) (Blabera longipennis): 1 male, Guayaquil (Mr. Stevens' collection).
Finot (1897:210) (Blabera longipennis): the same locality as mentioned by Walker (1868).
Kirby (1904:109): the same locality as mentioned by Walker (1868).

Shelford (1908b:4): Ecuador.

Hebard (1920a:92): 1 female, Ecuador.

Campos (1923:41): Bucay (leg. F. Campos R.).

Hebard (1924:127): 1 female, San Domingo de los Colorados, Pichincha (leg. F. Campos R.).
Campos (1926:49): the same data as mentioned by Hebard (1924).

Princis (1967:631): Ecuador.
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Megaloblatta regina (Saussure, 1870)

Synonymy:
Blabera regina Saussure, 1870

Distribution: Brazl, Ecuador.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:127): 1 female, 1 juv. male, ootheca, Allpa-yacu, Rio Pastaza, Tunguragua, 3600 feet (Rosenberg).
Campos (1926:49): the same locality as mentioned by Hebard (1924).

Gurney (1959:133): 1 female, Banos, Ecuador.

Princis (1967:631): Ecuador.

Bell et al. (2007:6): 1 ootheca, Ecuador.

Nyctibora glabra Giglio-Tos, 1897

Distribution: Bolivia, Peru, Brazil, Ecuador, Argentina.

Commentsto faunistic recordsin Ecuador:

Shelford (1913:58): 1 female, 1 larve, Santo Domingo de los Colorados.

Campos (1923:7 and 1926:48): the same data as mentioned by Shelford (1913).

Princis (1967:626): Ecuador.

Note: Giglio-Tos (1897:9) listed only localities from Peru (La Masa) and Bolivia. Hebard (1921:271) mentioned
the same localities as Giglio-Tos (1897): San Francisco and Caiza (San Francisco Solano in Gran Chaco,
Boliviaand Caiza, Yacuiba, Bolivia), but both were incorrectly placed in Ecuador.

? Nyctibora humeralis Dohrn, 1888

Distribution: Brazl, Ecuador ?, Bolivia ?.

Note: Princis (1967:624) reported the occurrence of this speciesin Brazil, Ecuador and Bolivia, but published data
are available only from Brazil: Fonte Boa (Brazil, Alto Amazonas). Literature data: Dohrn (1888:129): Alto
Amazonas, Fonteboa; Kirby (1904:107): Upper Amazonas; Shelford (1908b:2): Upper Amazonas; Rocha e
Silva Albuquerque (1964a:18): Amazonas.

Nyctibora noctivaga Rehn, 1902

Distribution: Nicaragua, Panama, Jamaica, Virgin-lslands, Colombia, Ecuador.

Commentsto faunistic recordsin Ecuador:

Campos (1923:41): San Remo (leg. F. Campos R.).

Hebard (1924:126): 1 male, San Xavier [A. N. S. P]; 1 female, San Remo, Los Rios (leg. F. Campos R.).

Campos (1926: 48): Bucay and the same data as mentioned by Hebard (1924).

Princis (1967:628): Ecuador ?.

Note: Princis (1967:628) used “?’ in the case of Ecuador and in the Campos papers, but not in the case of Hebard
paper, athough the same Ecuadorian locality is mentioned.

Nyctibora obscura Saussure, 1864

Distribution: Brazil, Colombia, Trinidad, Ecuador, Peru.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:125): 1 female, Chaguarpata, Chimborazo, 5 April 1922 (leg. GH.H. Tate).
Campos (1926:48): the same data as mentioned by Hebard (1924).

Princis (1967:626): Ecuador.
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Paratropes aequatorialis Saussure, 1864

Synonymy:
Paratropa lanceolatus Walker, 1868

Distribution: Ecuador, Bolivia, Brazil, Peru.

Commentsto faunistic recordsin Ecuador:

Saussure (1864:309): 1 female, Ecuador (Respublica Equator).

Note: The syntype of Paratropes aequatorialisis deposited in Muséum d’' Histoire Naturelle, Geneve, Switzerland
with the data label “Quito, Andes, [female] M. H. de Saussure” (J. Hollier, personal communication 2012).

Walker (1868:150) (Paratropes lanceolatus): 1 female, Cuenca (Mr. Fraser’s collection).

Finot (1897:190) (Paratropa aequatorialis): Ecuador (République de I’ Equateur).

Kirby (1904:109): Ecuador.

Shelford (1908b:3): Ecuador.

Princis (1958:72): the same locality as mentioned by Walker (1868).

Princis (1967:619): Ecuador.

Family: Pseudophyllodromiidae Hebard, 1929
? Amazonina conspersa (Brunner de Wattenwyl, 1865)

Synonymy:
Phyllodromia conspersa Brunner de Wanttenwyl, 1865
Neoblattella sooretamensis Rocha e Silva Albuquerque, 1958

Distribution: Brazl, Venezuela, Trinidad, Guyana, Suriname, French Guiana, Brazil, Peru, Paraguay, Argentina,
Ecuador ?.
Commentsto faunistic recordsin Ecuador:

Rocha e Silva Albuquerque (1974:57): Ecuador, Rio Branco (2,000 m alt.).
Note: In other Rocha papers, the locality Rio Branco is mentioned in Amazonas (Brazil) — Rocha e Silva
Albuquerque (19644, 1972).

Ceratinoptera alticola Shelford, 1913

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1913:57): 2 males and 5 larves, Borma (3,100 m), Loja.

Campos (1923:7 and 1926:48): Loja (Clodoveo Carrion) and same data as Shelford (1913).
Princis (1969:762): Ecuador.

Ceratinoptera picta Brunner de Wattenwyl, 1865

Synonymy:
Phyllodromia conspersa Brunner de Wanttenwyl, 1865
Phyllodromia binotata Bruner, 1906

Distribution: Brazl, Guatemala, Panama, Colombia, Trinidad, Suriname, French Guiana, Ecuador, Peru.
Commentsto faunistic recordsin Ecuador:

Hebard (1924:122): 1 female, Rio Pescado, Azuay, 1600 feet, 15 May 1922 (leg. GH.H. Tate).

Campos (1926:48): the same data as mentioned by Hebard (1924).

Princis (1969:760): Ecuador.
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Chorisoneura carpenteri Roth, 1992

Distribution; Ecuador-Gal apagos Islands (endemic).

Commentsto faunistic recordsin Galapagos:

Peck & Roth (1992:2210): Isla Isabela: Santo Tomas, Siera Negro, Volcan Siera Negro, Volcan Alcedo, Volcan
Cerro Azul; 1sla Santa Cruz: Academy Bay, Los Gemelos, Media Luna, Puntudo, Santa Rosa; Isla Floreana:
Black Beach; I1sla Santiago: Aguacate Camp.

Peck (1996:1502): the same locality as mentioned by Peck & Roth (1992).

Chorisoneura cristobalensis Roth, 1992

Distribution: Ecuador—Gal apagos Islands (endemic).

Commentsto faunistic recordsin Galapagos:

Peck & Roth (1992:2213): Isla San Cristébal — El Junco.

Peck (1996:1502): the same locality as mentioned by Peck & Roth (1992).

Chorisoneura diaphana Princis, 1965

Synonymy:
Blatta pellucida Saussure, 1864

Distribution: Mexico, Ecuador, Colombia ?.

Commentsto faunistic recordsin Ecuador:

Bolivar (1881:468) (Chorisoneura pellucida): Paimal (leg. Stolzmann).

Campos (1923:9 and 1926:52) (Chorisoneura pellucida): the same locality as mentioned by Bolivar (1881).

Chorisoneura minuta Saussure, 1869

Distribution:; Argentina, Ecuador.

Commentsto faunistic recordsin Ecuador:

Bolivar (1881:469): Pamal (leg. Stolzmann).

Campos (1923:9 and 1926:52): the same locality as mentioned by Bolivar (1881).
Princis (1965:339): Ecuador.

Chorisoneura morosa Shelford, 1907

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1907b:44): 1 specimen, Cachabi, December 1896 (W.F.H. Rosenberg coll., Oxford Museum).
Princis (1965:340): Ecuador.

Chorisoneura translucida (Saussure, 1864)

Synonymy:
Blatta translucida Saussure, 1864

Distribution: Mexico, Guatemala, Costa Rica, Panama, Colombia, Ecuador.
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Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:11): 1 specimen, Valle del Santiago.

Campos (1923:9 and 1926:52): the same locality as mentioned by Giglio-Tos (1898).
Princis (1965:340): Ecuador ?.

Euphyllodromia erythromelas Rehn, 1932

Distribution: Peru, Colombia, Brazil, Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2011:383): 7 males, 5 females, prov. Sucumbios, E of town Lago Agrio, November 2005 (coll. A.
Gorochov, A. Ovtshinnikov).

Euphyllodromia hystrix (Saussure, 1869)

Synonymy:
Pseudophyllodromia hystrix Saussure, 1869
Pseudophyllodromia histrio Saussure, 1870

Distribution: Venezuela, Colombia, Ecuador, Peru, Costa Rica.

Commentsto faunistic recordsin Ecuador:

Hebard (1924:124): 10 females, Rio Pescado, Azuay, 1600 feet, 15 May 1922 (leg. GH.H. Tate).

Hebard (1929:360) (Euphyllodromia histrio): 1 female, Ecuador.

Campos (1926:47): the same locatity as mentioned by Hebard (1924).

Princis (1969:937): Ecuador.

Anisyutkin (2011:383): 1 male, prov. Sucumbios, E of town Lago Agrio, November 2005 (coll. A. Gorochov, A.
Ovtshinnikov).

Euphyllodromia nigrochlamys Rehn, 1928

Distribution: Peru, Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2011:394): 9 males, 3 females, prov. Sucumbios, SE of town Lago Agrio, November 2005 (coll. A.
Gorochov, A. Ovtshinnikov); 1 male, prov. Morona Santiago, bank of Rio Morona, January 2010 (coll. A.
Gorochov).

Euphyllodromia peruana (Saussure, 1864)

Synonymy:
Blatta peruana Saussure, 1864

Distribution: Peru, Brazil, Ecuador.
Commentsto faunistic recordsin Ecuador:
Anisyutkin (2011:378): 2 maes, 1 femae, prov. Sucumbios, E of town Lago Agrio, November 2005 (coll. A.

Gorochov, A. Ovtshinnikov); 1 male, 1 female, prov. Morona Santiago, bank of Rio Morona, January 2010
(call. A. Gorochov).

Euphyllodromia propingua Anisyutkin, 2011

Distribution: Ecuador.
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Commentsto faunistic recordsin Ecuador:
Anisyutkin (2011:390): 5 males, 5 females, prov. Sucumbios, SE (or E) of town Lago Agrio, November 2005 (coll.
A. Gorochov, A. Ovtshinnikov).

Euphyllodromia rasnitsyni Anisyutkin, 2011

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2011:391): 1 male, 2 females, 95 km E of city Quito, November 2005 (coll. A. Gorochov, A.
Ovtshinnikov).

Euphyllodromia venezuelica Princis, 1951

Distribution: Venezuela, Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2011:380): 1 male, prov. Sucumbios, SE of town Lago Agrio, November 2005 (coll. A. Gorochov, A.
Ovtshinnikov).

? Imblattella albida (Saussur e, 1869)

Synonymy:
Blatta albida Saussure, 1869

Distribution: Colombia, Ecuador ?.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:2) (Blatta albida): 1 female, San José (determination is questionable).

Campos (1923:5 and 1926:45) (Blatta albida): the same locality as mentioned by Giglio-Tos (1898).
Princis (1969:797): Ecuador.

? Latiblattella vitrea (Brunner de Wattenwyl, 1865)

Synonymy:

Phyllodromia vitrea Brunner de Wattenwy!, 1865
Blatta latimargo Walker, 1868

Blatta alaris Saussure & Zehntner, 1893

Blatta maya Saussure & Zehntner, 1893

Distribution: Mexico, Honduras, Costa Rica, Ecuador ?.

Commentsto faunistic recordsin Ecuador:

Campos (1923:6) (Phyllodromia vitrea ?) (determination is questionable) and (1926:47) (Phyllodromia vitrea ?):
Bucay (leg. F. CamposR.).

Lophoblatta brevis Rehn, 1937

Distribution: Guyana, Venezuela, Suriname, Ecuador, Brazil.

Commentsto faunistic recordsin Ecuador:

Rocha e Silva Albuguerque (1964b:4): Ecuador, Puyo, 900m, 16 males, 9 females, 14 October 1937 (Clarke,
Macintyre, Brundage coll.).

Princis (1969:785): Ecuador.
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Lopes & Oliveira (2003:346): Ecuador, Pastaza: Puyo, 900m, 2 males, 1 female, 14 October 1937 (Clarke,
Macintyre, Brundage col., Museu Nacional, Universidade Federal do Rio de Janeiro).
L opes (2004:345): Ecuador (on the map of South America).

Lophoblatta speerae Roch e Silva Albuquerque & Gurney, 1963

Distribution: Brazl, Ecuador.

Commentsto faunistic recordsin Ecuador:

Rocha e Silva Albuguerque (1964b:6): Ecuador, Puyo, 900m, 1 male, 14 October 1937 (Clarke, Macintyre,
Brundage coll.).

Princis (1969:786): Ecuador.

Lopes & Oliveira (2003b:352): Ecuador.

L opes (2004:345): Ecuador (on the map of South America).

Macrophyllodromia amabile Anisyutkin, 2007

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2007:29): 1 male, 1 female, E. Ecuador, env. of waterfall San Rafael on Rio Coca, 95 km E of city
Quito, forest, 1300 m (leg. A. Gorochov, A. Ovitshinnikov).

Macrophyllodromia ecuadorana Rocha e Silva Albuquerque, 1962

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Rocha e Silva Albuquerque (1962a:425): 1 male, Guayaquil, Ecuador, intercepted at San Diego, California, in
bananas, 14 April 1953 (leg. R. Wilkey); 1 female, Ecuador, intercepted in California, 16 April 1953, in
bananas (leg. R. Wilkey).

Princis (1969:773): Ecuador.

Macrophyllodromia nobile Anisyutkin, 2007

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2007:32): 1 male, E. Ecuador, 80-85 km E of town Lago Agrio, env. of lake Lago Grande, Rio
Cuyabeno (leg. A. Gorochov, A. Ovitshinnikov).

Melyroidea magnifica Shelford, 1912
Distribution: Ecuador.
Commentsto faunistic recordsin Ecuador:

Shelford (1912:375): 1 female, Ecuador (Saunders collection, Oxford museum).
Princis (1965:357): Ecuador.

Nahublattella alexandri Anisyutkin, 2009

Distribution: Ecuador.
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Commentsto faunistic recordsin Ecuador:
Anisyutkin (2009:611): 7 males, E. Ecuador, 80-85 km E of Lago Agrio, near lake Lago Grande (Rio Cuyabeno),
2-9 November 2005 (leg. A. Gorochov, A. Ovchinnikov).

Nahublattella cuyabeno Anisyutkin, 2009

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2009:610): 1 male, E. Ecuador, 80-85 km E of Lago Agrio, near lake Lago Grande (Rio Cuyabeno),
2-9 November 2005 (leg. A. Gorochov, A. Ovchinnikov).

Nahublattella ecuadorana Rocha e Silva Albuquerque, 1962

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Rochae Silva Albaguerque (1962b:114): 1 male, Ecuador, on bananas, in cargo at San Pedro, CA, USA, 22 August
1959; 1 female, Ecuador, on bananas at New Orleans, LA, USA, 20 February 1953.

Princis (1969:795): Ecuador.

Nahublattella incurvata Anisyutkin, 2009

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2009:611): 1femae, W Ecuador, 10 km E of Aqua Blanca, env. of Puerto Lopez, 26-29 October 2005
(leg. A. Gorochov, A. Ovchinnikov).

Nahublattella reticulata Anisyutkin, 2009

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2009:621): 1 male, 2 females, E. Ecuador, 80-85 km E of Lago Agrio, near lake Lago Grande (Rio
Cuyabeno), 2-9 November 2005 (leg. A. Gorochov, A. Ovchinnikov).

Nahublattella ultima Anisyutkin, 2009

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Anisyutkin (2009:616): 2 males, E. Ecuador, 70 km NE of Lago Agrio, near S. Pablo de Kantesiya Vill., on Rio
Aguarico, 10-17 November 2005 (leg. A. Gorochov, A. Ovchinnikov); 1 male, 80-85 km E of Lago Agrio,
near lake Lago Grande (Rio Cuyabeno), 2-9 November 2005 (leg. A. Gorochov, A. Ovchinnikov).

Neoblattella adspersicollis (Stél, 1860)

Synonymy:
Blatta adspersicollis Stal, 1860

Distribution: Brazil, Ecuador.
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Commentsto faunistic recordsin Ecuador:
Bolivar (1881:466) (Blatta adspersicolis): Paimal (leg. Stolzmann).
Campos (1923:5 and 1926:46) (Blatta adspersicolis): the same locality as mentioned by Bolivar (1881).

Neoblattella festae (Giglio-Tos, 1898)

Synonymy:
Blatta festae Giglio-Tos, 1898

Distribution: Ecuador, Venezuela ?.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:2) (Blatta Festae): 1 male, 1 female, Gualaquiza, Ecuador.

Kirby (1904: 94) (Phyllodromia festae): Ecuador.

Shelford (1908a:14) (Phyllodromia festae): Ecuador.

Campos (1923:5 and 1926:46) (Blatta Festae): the same data as mentioned by Giglio-Tos (1898).

Rehn (1903:268) (Blattella festae): the same data as mentioned by Giglio-Tos (1898).

Rehn (1949:12) (Blattella festae): the same data as mentioned by Giglio-Tos (1898).

Princis (1969:794): Ecuador.

Note: Based on the Campos papers Princis (1969:898) listed by mistake Ecuador as the country of distribution for
Xestobl atta festae (Griffini, 1896). Campos evidently referred to Neoblattella festae (Giglio-Tos, 1898).

Supella longipalpa (Fabricius, 1798)

Synonymy:

Blatta longipal pa Fabricius, 1798
Blatta (Phyllodromia) supellectilium Serville, 1839
Blatta cubensis Saussure, 1862

Blatta phalerata Saussure, 1863
Blatta extenuata Walker, 1868

Blatta incisa Walker, 1868
Ischnoptera quadriplaga Walker, 1868
I schnoptera vacillans Walker, 1868
Blatta subfasciata Walker, 1871

Blatta transversalis Walker, 1871

Distribution: Southern America (“Indiaorientali”), Ecuador (Circumtropical).

Commentsto faunistic recordsin Ecuador:

Campos (1923:6 and 1926:47) (Supella supellectilium): Guayaquil, Duran, Yaguachi, Milagro, Naranjito, San
Rafael, Bucay, Posorja, El Morro (leg. F. Campos R.).

Hebard (1924:122) (Supella supellectilium): 2 males, 3 females, Guayaquil, Guayas (leg. F. Campos R.).

Hebard (1929:358) (Supella supellectilium): 1 mae, Ecuador (leg. G Hammond).

Family: Blattidae Stephens, 1835
Blatta orientalis Linnaeus, 1758

Synonymy:

Blatta lucifuga Poda, 1761

La Blatte des cuisines Geoffroy, 1762
Blatta secunda Schaeffer, 1769
Blatta tertia Schaeffer, 1769

Blatta culinaris De Geer, 1773

Blatta ferruginea Thunberg, 1810
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Blatta europaea Bartsch, 1846

Blatta castanea Blanchard, 1851

Blatta hemialata Gistel, 1856

Pulex imperator Westwood, 1858

Blatta badia Saussure, 1863

Kakerlac pallipes Philippi, 1863

Kakerlac platystetho Philippi, 1863

Sylopyga orientalis gracilis Adelung, 1903

Sylopyga orientalis spontanea Semenov-Tian-Shansky, 1909

Distribution: America, Oriente; Ecuador (Cosmopolitan).

Commentsto faunistic recordsin Ecuador:

Westwood (1876:xxxii): in bulb of orchid from Ecuador.

Roth & Willis (1960:151, 162): the same data as mentioned by Westwood (1876).

Pelmatosilpha cothurnata (Giglio-Tos, 1898)

Synonymy:
Eurycotis cothurnata Poda, 1761

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:11) (Eurycaotis cothurnata): Guajaquil (sic), Canar, S. José, Cuenca.

Kirby (1904:144) (Eurycotis cothurnata): Ecuador.

Shelford (1910b:12) (Eurycotis cothurnata): Ecuador.

Shelford (1913:58) (Eurycotis cothurnata): 1 female, Cuenca.

Campos (1923:8 and 1926:51) (Eurycotis cothurnata): the same locality as mentioned by Giglio-Tos (1898) and by
Hebard (1924).

Hebard (1924:125) (Eurycotis cothurnata): 1 male, Cuenca, Azuay, (Captain Noirel); 1 male, 1 female, 7800 feet,
12 July 1922 (leg. GH.H. Tate); 1 female, Mount Chimborazo, 12467 feet (leg. Captain Noirel).

Gurney (1965:7): Ecuador.

Princis (1966:462): Ecuador.

Pelmatosilpha praestans Dohrn, 1887

Synonymy:
Periplaneta aterrima Walker, 1869

Distribution: Peru, Brazil, Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1913:58) (Pelmatosilpha aterrima): 1 male, Santo Domingo de los Colorados.

Campos (1923:9 and 1926:52) (Pelmatosilpha aterrima): the same locality as mentioned by Shelford (1913) and
by Hebard (1924).

Hebard (1924:125): 1 male, Canelos, Rio Bobonaza, Oriente (leg. Rosenberg).

Gurney (1965:7): Ecuador.

Princis (1966:461): Ecuador.

Periplaneta americana (Linnaeus, 1758)

Synonymy:

Blatta americana Linnaeus, 1758

Blatta ferrugineo-fusca Gronovius, 1764
Blatta kakerlac De Geer, 1773
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Blatta orientalis Sulzer, 1776 non Linnaeus, 1758
Blatta aurelianensis Fourcroy, 1785

Blatta siccifolia Stoll, 1813

Blatta heros Eschscholtz, 1822

Periplaneta stolida Walker, 1868

Periplaneta americana colorata Rehn, 1902

Distribution: America, Ecuador (+ Galapagos Islands) (Cosmopoalitan).

Commentsto faunistic recordsin Ecuador:

Scudder (1869:342): 1 specimen, Napo or Marafion.

Westwood (1876:xxxii) (Blatta Americana): in abulb of orchid from Ecuador.

Giglio-Tos (1898:106): 1 male, Vinces

Campos (1923:8 and 1926:51): Guayaquil, Duran, Naranjito, Posorja (leg. F. Campos R.) and same locality as
Giglio-Tos (1898).

Roth & Willis (1960): the same information as mentioned by Westwood (1879).

Bonsall (1995:33): Misahualli, Puerto Lopez, Jatun Sacha, Tena.

Comments to faunistic records in Galapagos:

Butler (1877:87): Charles Island, 2 adult specimens, June 1875 (leg. W.E. Cookson).

Howard (1889:193): Chatham Island, 10 specimens, 1887—88 (det. L. Bruner).

Scudder (1893:6): only the same exemplars as stated by Butler (1877) and by Howard (1889).

Hebard (1934:279): Charles Island, (= Floreana), Postoffice Bay, 1 female, 1 juv., 15-19 November 1925.

Linsley & Usinger (1966:125): San Cristobal, Floreana.

Peck & Roth (1992:2205): Islas Floreana, San Cristobal, Genovesa, |sabela, Santa Cruz (Bellavista, El Chato).

Peck (1996:1051); Peck et al. (1998:223) & Peck (2001:149): the same data as mentioned by Peck & Roth (1992).

Periplaneta australasiae (Fabricius, 1775)

Synonymy:

Blatta aurantiaca Stoll, 1813
Periplaneta zonata Haan, 1842
Periplaneta inclusa Walker, 1868
Periplaneta rapenda Walker, 1868
Periplaneta subcincta Walker, 1868
Periplaneta emittens Walker, 1871
Polyzosteria subornata Walker, 1871

Distribution: Ecuador (+ Galdpagos Islands) (Circumtropical); (terratypicawas not defined).

Commentsto faunistic recordsin Ecuador:

Scudder (1869:342): 2 specimens, Napo or Marafion.

Bolivar (1884:16): Coca, Ecuador (leg. Martinez y Saez).

Giglio-Tos (1898:10): Gualaquiza, Valle dello Zamora, La Concepcion nellavalle del Mira— Ecuador.

Shelford (1913:59): Santo Domingo de los Colorados, Riobamba, Balsabamba.

Campos (1923:8): Guayaquil, Duran, Naranjito, San Rafael, Bucay, Posorja, El Morro (leg. F. Campos R.) and the
same locality as mentioned by Giglio-Tos (1898).

Hebard (1924:125): 1 male, Guayaquil, Guayas, (leg. F. Campos R.); 1 female, Rio Zamora, Loja (leg. F. Campos
R.).

Campos (1926:50): Daule (leg. F. Campos R.), Portovigjo (leg. Justino Corngjo V.) and the same locality as
mentioned by Giglio-Tos (1898), Shelford (1913) and Campos (1923).

Roth & Willis (1960:80): Ecuador (according Campos (1926)).

Bonsall (1995:33): Misahualli, Puerto Lopez, Jatun Sacha, Tena.

Comments to faunistic records in Galapagos:

Howard (1889:194): Charles Island, 3 images and 3 nymphs, 188788 (det. L. Bruner).

Scudder (1893:6): only the same exemplars as mentioned by Howard (1889).

McNeill (1901:494): Chatham, 1 male, and the same locality as mentioned by Howard (1889).

Hebard (1920b:316): Chatham Island, 1 female, October 1905-January 1906; Charles Island, 3 males, 6 females,
October 1905 (leg. F.X. Williams).
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Hebard (1929:364): Charles Island, 1 juv. female, August 1924 (leg. Miss Cheesman).

Hebard (1934:279): Charles Island, (= Floreana), Postoffice Bay, 2 males, 3 females, 1 juv., 5 August—25
November 1925.

Linsley & Usinger (1966:125): San Cristobal, Floreana.

Parkin et al. (1972:102): 1 specimen, Floreana, 31 August 1968 (det. D.R. Ragge).

Maes (1992b:3): Galapagos.

Peck & Roth (1992:2205): |slas Floreana, San Cristobal, Isabela, Santa Cruz.

Peck (1996:1501); Peck (1998:223) & Peck (2001:149): the same data as mentioned by Peck & Roth (1992).

Periplaneta brunnea Bur meister, 1838

Synonymy:

Periplaneta patens Walker, 1868
Periplaneta concolor Walker, 1868
Periplaneta truncata Krauss, 1892
Periplaneta ignota Shaw, 1925

Distribution: Chile and Demerary, Ecuador (+ Galdpagos Islands) (Circumtropical).

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:106) (Periplaneta truncata): Guayaquil.

Campos (1923:8 and 1926:51) (Periplaneta truncata): Guayaquil, Duran (leg. F. Campos R.).

Bonsall (1995:33): Misahualli, Puerto Lopez, Jatun Sacha, Tena.

Comments to faunistic records in Galapagos:

Hebard (1920b:316): Chatham Island, 1 female, January 1906 (leg. F.X. Williams).

Linsley & Usinger (1966:125): San Cristdbal.

Peck & Roth (1992:2205): Isla San Cristobal (according Hebard (1920b)).

Peck (1996:1501); Peck et al. (1998:223) & Peck (2001:149): the same data as metioned by Peck & Roth (1992).

Lamproblatta zamorensis (Giglio-Tos, 1898)

Synonymy:
Sylopyga zamorensis Giglio-Tos, 1898

Distribution: Ecuador, Peru.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:10) (Sylopyga zamorensis): 1 female, Valle del Zamora.

Kirby (1904: 139) (Blatta zamorensis): Ecuador.

Shelford (1910b:15) (Sylopyga zamorensis): Ecuador.

Campos (1923:8 and 1926:51) (Stylopyga zamorensis): the same locality as mentioned by Giglio-Tos (1898).
Princis (1966:546): Ecuador.

Roth (2003a:286): Ecuador.

Eurycotisriveti Shelford, 1913

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Shelford (1913:58) (Eurycoti Riveti): 3 females, 1 nymph, Loja

Campos (1923:8 and 1926:52): the same locality as mentioned by Shelford (1913).
Princis (1966:555): Ecuador.

434 . Zootaxa 3599 (5) © 2013 Magnolia Press VIDLICKA



Family: Polyphagidae Walker, 1868
Compsodes mexicanus (Saussur e, 1868)

Synonymy:
Latindia mexicana Saussure, 1868
Latindia tolteca Saussure & Zehntner, 1894

Distribution: Mexico, Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:15) (Latindia mexicana): 1 specimen, Gualaguiza.

Campos (1923:10 and 1926:54) (Latindia mexicana): the same locality as mentioned by Giglio-Tos (1898).
Princis (1963:104): Ecuador ?.

Holocompsa nitidula (Fabricius, 1781)

Synonymy:

Blatta nitidula Fabricius, 1781
Holocompsa capsoides Shelford, 1911
Corydia collaris Burmeister, 1838

Distribution: Suriname, Brazil, Ecuador—Gal apagos |slands (Circumtropical).
Commentsto faunistic recordsin Galapagos:

Peck & Roth (1992:2205): Isla Isabela, 4 males, 3 females, 9 March 1989.

Peck (1996:1501); Peck (2001:149): the same locality as mentioned by Peck & Roth (1992).

Holocompsa sp.

Distribution: Ecuador—Galapagos Islands.

Commentsto faunistic recordsin Galapagos:

Peck & Roth (1992:2205): Isla Santa Cruz (Academia Bay, 15 March 1970; Mirador, 10 July 1970), 3 males
different from H. nitidula.

Peck (1996:1501): the same locality as mentioned by Peck & Roth (1992).

Zetha simonyi (Krauss, 1892)

Synonymy:

Holocompsa simonyi Krauss, 1892

Blatta vestita Brullé, 1838 [primary homonym]
Holocompsa chavesi Bolivar, 1894

Zetha freyi Chopard, 1942

Zetha rufescens Shelford, 1913

Distribution: Canary Islands, Azores |slands, Kapeverde, Peru, Ecuador, Guatemala, Hawai.
Commentsto faunistic recordsin Ecuador:

Shelford (1913:59) (Zetha rufescens sp.n.): 1 female, Loja

Campos (1923:10 and 1926:55) (Zetha rufescens): the same locality as mentioned by Shelford (1913).
Princis (1963:89): Ecuador.
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Speciesincertae sedis
Blatta (?) nigrita Bolivar, 1881

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Bolivar (1881:477(31)) (Blatta nigrita): Baeza, Ecuador (leg. Martinez y Saez).

Bolivar (1884:12) (Phyllodromia nigrita): the same locality as mentioned by Bolivar (1881).

Kirby (1904:96) (Phyllodromia nigrita): Ecuador.

Shelford (1908a:14) (Phyllodromia nigrita): Ecuador.

Campos (1923:5 and 1926:46) (Blatta nigrita): the same locality as mentioned Bolivar (1881).
Princis (1969:1010): Ecuador.

Note: More accurate classification is not possible in this species. The type material is not preserved.

Theganopteryx (?) sp. (Anaplectinae)

Distribution: Ecuador.

Commentsto faunistic recordsin Ecuador:

Giglio-Tos (1898:2): 1 specimen, Valle del Zamora.

Campos (1923:4 and 1926:44): the same locality as mentioned by Giglio-Tos (1898).

Note: All known species from the genus Theganopteryx occur only in Africa and Madagascar. The determination
was evidently erroneous.

In conclusion, records of 114 cockroach species (Blattaria) in the territory of Ecuador 105 in continental
Ecuador and 18 in Galgpagos |slands) are summarized. These species belong to 6 families and 42 genera (Table 1).
Occurrence of another 8 species is questionable. Forty species (38.5 %) were recorded exclusively from the
territory of continental Ecuador. Five of 18 species living on the Galapagos Idands (27.8 %) are endemic.
Currently, the continental Ecuadorian cockroach fauna shares the highest number of species with the Brazilian
(43.3%) and Colombian faunas (28.8 %) (Table 2). However, further studies on Ecuadorian as well as other
Neotropical cocroaches are needed.

TABLE 1. Number of genera and species of cockroaches in continental Ecuador and in Galapagos |slands. Species of
guestionable occurrence are not included.

Family Ecuador (continental) Galapagos I sland Ecuador + Galdpagos
Genera Species Genera Species Genera Species

Blaberidae 14 33 5 5 14 33

Anaplectidae 2 10 1 1 2 10

Blattellidae 8 22 3 5 9 27

Pseudophyllodromiidae 9 28 1 2 9 30

Blattidae 5 1 3 5

Polyphagidae 2 1 2 3 4

Species incertae sedis 2 0 0 2

Total 42 105 12 18 44 114
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TABLE 2. Distribution of Ecuadorian cockroach species in surrounding countries.

Species/ Country

Ec

Br Co Pe Ve GS Ar Bo Ch

Blaberidae

Blaberus atropos (Stoll, 1813)
Blaberus boliviensis Princis, 1946
Blaberus craniifer (Burmeister, 1838)
Blaberus discoidalis (Serville, 1839)
Blaberus parabolicus (Walker, 1868)

Eublaberus immaculus (Saussure & Zehntner, 1894)

Eublaber us posticus (Erichson, 1848)

Hormetica strumosa Saussure & Zehntner, 1895

Phoetalia circumvagans (Burmeister, 1838)
Phoetalia pallida (Brunner von W., 1865)
Epilampra azteca Saussure, 1868
Epilampra conferta Walker, 1868
Epilampra josephi Giglio-Tos, 1898
Epilampra mexicana Saussure, 1862
Epilampra opaca (Walker, 1868)
Epilampra substrigata Walker, 1868

Homalopteryx laminata Brunner von W., 1892

Litopeltis compleptera Roth & Gutiérrez, 1998

Rhyparobia maderae (Fabricius, 1781)
Nauphoeta cinerea (Olivier, 1789)
Achroblatta luteola (Blanchard, 1843)
Panchlora exoleta Burmeister, 1838
Panchlora festae Giglio-Tos, 1898
Panchlora irrorata Hebard, 1924
Panchlora nigricornis Walker, 1868
Panchlora nivea (Linnaeus, 1758)
Panchlora peruana Saussure, 1864
Panchlora pulchella Burmeister, 1838
Pycnoscelus surinamensis (Linnaeus, 1758)
Lanxablatta emarginata (Burmeister, 1838)
Lanxablatta martinezi (Bolivar, 1881)
Lanxablatta rudis (Walker, 1868)
Parasphaeria ovata (Blanchard, 1851)
Zetobora aberrans Giglio-Tos, 1898
Anaplectidae

Anaplecta alaris Saussure & Zehntner, 1893
Anaplecta brunneri Shelford, 1906
Anaplecta cabimae Hebard, 1920
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TABLE 2. (continued)

Species/ Country

m
o

Gl

Br

Co

Pe

Ve GS Ar Bo Ch

Anaplecta falcifer Hebard, 1924
Anaplecta fusca Shelford, 1906
Anaplecta lateralis Burmeister, 1838
Anaplecta mexicana Saussure, 1868
Anaplecta pallida Bolivar, 1881
Anaplecta pavida Shelford, 1906
Anaplecta varipennis Shelford, 1906
Maraca fossata Hebard, 1926
Blattellidae

Blattella germanica (Linnaeus, 1767)
Ischnoptera josephina Giglio-Tos, 1898
Ischnoptera melasa Walker, 1868
Ischnoptera pallipes (Scudder, 1869)
Ischnoptera peckorum Roth, 1988
Ischnoptera rufa (De Geer, 1773)
Ischnoptera santacruzensis Roth, 1992
Ischnoptera snodgrassi (McNeill, 1901)
Ischnoptera taczanowskii Bolivar, 1881
Pseudomops albostriatus Shelford, 1906
Pseudomops bicolor Shelford, 1906
Pseudomops burri Shelford, 1906
Pseudomops magnus Shelford, 1906
Symploce pallens (Stephens, 1835)
Xestoblatta amedegnatae Grandcolas, 1992
Xestoblatta bananae Rocha e Silva, 1962
Xestoblatta ecuadorana Gurney, 1939
Xestoblatta hamata (Giglio-Tos, 1898)
Xestoblatta sancta (Giglio-Tos, 1898)
Eushelfordia pica (Walker, 1868)
Megaloblatta blaberoides (Walker, 1871)
Megal oblatta longipennis (Walker, 1868)
Megaloblatta regina (Saussure, 1870)
Nyctibora glabra Giglio-Tos, 1897
Nyctibora humeralis Dohrn, 1888
Nyctibora noctivaga Rehn, 1902
Nyctibora obscura Saussure, 1864
Paratropes aequatorialis Saussure, 1864

Pseudophyllodromiidae

Amazonina conspersa (Brunner v. Wattenwyl, 1865)
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TABLE 2. (continued)

Species/ Country

Ec Gl

Br Co Pe Ve GS Ar Bo Ch

Ceratinoptera alticola Shelford, 1913
Ceratinoptera picta Brunner von W., 1865
Chorisoneura carpenteri Roth, 1992
Chorisoneura cristobalensis Roth, 1992
Chorisoneura diaphana Princis, 1965
Chorisoneura minuta Saussure, 1869
Chorisoneura morosa Shelford, 1907
Chorisoneura translucida (Saussure, 1864)
Euphyllodromia erythromelas Rehn, 1932
Euphyllodromia hystrix (Saussure, 1869)
Euphyllodromia nigrochlamys Rehn, 1928
Euphyllodromia peruana (Saussure, 1864)
Euphyllodromia propingua Anisyutkin, 2011
Euphyllodromia rasnitsyni Anisyutkin, 2011
Euphyllodromia venezuelica Princis 1951
Imblattella albida (Saussure, 1869)
Latiblattella vitrea (Brunner von W., 1865)
Lophoblatta brevis Rehn, 1937

Lophoblatta speerae Rocha e Silva & Gurney, 1963
Macrophyllodromia amabile Anisyutkin, 2007
Macrophyllodromia ecuadorana Rocha e Silva, 1962
Macrophyllodromia nobile Anisyutkin, 2007
Melyroidea magnifica Shelford, 1912
Nahublattella alexandri Anisyutkin, 2009
Nahublattella cuyabeno Anisyutkin, 2009
Nahublattella ecuadorana Rocha e Silva, 1962
Nahublattella incurvata Anisyutkin, 2009
Nahublattella reticulata Anisyutkin, 2009
Nahublattella ultima Anisyutkin, 2009
Neoblattella adspersicollis (Stal, 1860)
Neoblattella festae (Giglio-Tos, 1898)

Supella longipalpa (Fabricius, 1798)
Blattidae

Blatta orientalis Linnagus, 1758
Pelmatosilpha cothurnata (Giglio-Tos, 1898)
Pelmatosilpha praestans Dohrn, 1887
Periplaneta americana (Linnaeus, 1758)
Periplaneta australasiae (Fabricius, 1775)

Periplaneta brunnea Burmeister, 1838

x

Do X X X X X X X X X X X

X X X X X X X X X X X X X X X

X X X X X X

x
X X X X X
>

X X X X X
X X X X X
X X X X X

X X x X
X
x X x X
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TABLE 2. (continued)

Species/ Country Ec GI Br Co Pe Ve GS Ar Bo Ch
Lamproblatta zamorensis (Giglio-Tos, 1898) X X

Eurycotisriveti Shelford, 1913 X

Polyphagidae

Compsodes mexicanus (Saussure, 1868) X

Holocompsa nitidula (Fabricius, 1781) X X X X X X X X
Holocompsa sp. X

Zetha simonyi (Krauss, 1892) X X

Speciesincertae sedis

Blatta (?) nigrita Bolivar, 1881 X

Theganopterix (?) sp. X

Number 105 18 48 30 25 24 16 11 8 7

Abbreviations: Ec—Ecuador, GI—Galdpagos Islands, Br—Brazil, Co—Colombia, Pe—Peru, Ve—Venezuela, GS—Guyana,
Suriname and French Guiana, Ar—Argentina, Bo—Bolivia, Ch—Chile; X—occurrence based on published data,
?—questionable occurrence, (?)—questionable status in classification, x—expected occurrence of circumtropical and
Synantropic species
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Abstract: Cockroach genera with synanthropic species (Blattella, Ectobius, Supella, Periplaneta, Diploptera and ?Blatta),
as well as other insects such as honeybees, although natively limited to certain continents nowadays, had circumtropic
distribution in the past. The ease of their reintroduction into their former range suggests a post-Early Miocene environ-
mental stress which led to the extinction of cosmopolitan Tertiary entomofauna in the Americas, whilst in Eurasia,
Africa and Australia this fauna survived. This phenomenon is demonstrated here on a low diversity (10 spp.) living
cockroach genus Supella, which is peculiar for the circumtropical synanthropic brownbanded cockroach S. longipalpa
and also for its exclusively free-living cavicolous species restricted to Africa. S. (Nemosupella) miocenica sp. nov. from
the Miocene amber of Chiapas in Mexico is a sister species to the living S. mirabilis from the Lower Guinea forests and
adjacent savannas. The difference is restricted to the shape of the central macula on the pronotum, and size, which may
indicate the around-Miocene origin of the living, extremely polymorphic Supella species and possibly also the iso-
chronic invasion into the Americas. The species also has a number of characteristics of the Asian (and possibly also
Australian) uniform genus Allacta (falling within the generic variability of Supella) suggesting Supella is a direct
ancestor of the former. The present species is the first significant evidence for incomplete hiati between well defined
cockroach genera — a result of the extensive fossil record of the group. The reported specimen is covered by a mycelium

doi: 10.2478/v10096-011-0033-8

of a parasitic fungus Cordyceps or Entomophthora.

Key words: Mexico, synanthropic, fossil insects, parasitic fungi, Allacta, Supella miocenica sp. nov.

Introduction

Chiapas amber is peculiar for its content of plant remains,
occasional fungi, scarce pulmonate gastropods, arachnids,
crustaceans, relatively abundant insects, amphibians, rep-
tiles, bird feathers and mammal hair (Poinar 2003; Engel
2004; Soldrzano-Kraemer 2007; Vega et al. 2009a,b). In-
sects are represented by 235 species all of which belong to
146 living families and the living or closely related (n=3)
genera. The termite Kalotermes nigritus Snyder, 1946
(Isoptera, Kalotermitidae), which still lives in South America
today (Zherikhin 1970) is famous.

It is worth mentioning that the earliest living insect species
are much older, originating from Eocene Baltic amber. These
species are Tetracha carolina (Linnaeus, 1766) (Coleoptera,
Cicindelidae), Colasposoma metallicum Clark, 1865; Palaeo-
mymar anomalum (Blood & Kryger, 1922) (Hymenoptera,
Mymaridae), Cupes tesselatus (Motschulsky, 1856) (Co-
leoptera, Cupedidae) and Setodes picescens Ulmer, 1912 (Tri-
choptera, Leptoceridae). Drosophila rubrostriata Becker,
1908 is known from the Oligocene of Fontainebleau.

The specimen reported here was collected from the Los
Pocitos locality (Fig. 1) of the amber-bearing Mazantic Shale,
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overlain by the Balumtum Sandstone (Fig. 1). Both lithostrati-
graphic bodies are regarded as informal units. The age of the
Chiapas amber has been a matter of debate. A Late Oligocene
to Early Miocene age has been proposed by Langenheim
(1966), Tomasini-Ortiz & Martinez-Hernandez (1984), Santi-
ago-Blay & Poinar (1993), Bousfield & Poinar (1994), Poinar
& Brown (2002), Poinar (2003), Engel (2004), Castaneda-
Posadas & Cevallos-Ferriz (2007). Ferrusquia-Villafranca
(2006) described an artiodactyl from the Los Pocitos locality,
and considered a Late Oligocene age for these sediments,
based on previous biostratigraphic interpretations of Frost &
Langenheim (1974) and unreferenced paleomagnetic studies.
He suggested that the age of the Los Pocitos strata falls within
the 28-26 Ma (Ferrusquia-Villafranca 2006, p.993). Other
authors suggest that the amber-bearing stratigraphic units are
of Middle Miocene age, and thus correlatives with the units
that produce amber in the Dominican Republic (Meneses-
Rocha 2001; Solorzano-Kraemer 2007; Soldrzano-Kraemer
& Mohrig 2007; Perrilliat et al. 2010). At the Los Pocitos lo-
cality (Fig. 1), dark grey shales of the Mazantic Shale con-
tain amber, benthic foraminifera, gastropods, bivalves and
crustaceans. Based on ¥Sr/%°Sr measurements taken from a
well-preserved shell of Turbinella maya from Los Pocitos,
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Fig. 1. Location and stratigraphic column of the Los Pocitos locali-
ty of the Chiapas amber, Mexico.

Vega et al. (2009a, p. 53) obtained an absolute age of 23 Ma
for the Mazantic Shale, placing it right on the boundary be-
tween the Oligocene and Miocene. The Mexican amber has
been interpreted as the resinous exudates of Hymenaea sp., a
leguminose tree whose communities developed near the an-
cient coast, in estuarine environments, very similar to man-
groves (Poinar 1992). It is worth mentioning, that the closest
relative of amber producing H. mexicana is the relictuous H.
verrucosa from East Africa (Poinar & Brown 2002). Another
amber species, H. allendis is a relative to H. courbaril of
Americas (Calvillo-Canadell et al. 2009). The amber was con-
sequently transported to a shallow marine environment (Lan-
genheim 1995; Garcia-Villafuerte 2008).

The native representatives of the genus Supella are recent-
ly limited to Africa and are considered to have diverged ear-
ly in the phylogeny of the family, with the genus being the
second basalmost offshoot (after Nahublattella) of the Blat-
tellidae (Klass 1997). Nevertheless, their position is obscure
in some other analyses (see Ware et al. 2008), and there is a
single plesiomorphy recorded in respect to most Symploce
Hebard, 1916 (M and CuA longitudinal), which is consid-
ered to be the most primitive blattellid in our previous stud-
ies (Vrsansky 1997). Thus Supella is most likely derived
from this genus (Vrsansky et al. 2011) or its predecessors.

Thanks to the synanthropic Supella longipalpa Fabricius,
1798 (circumtropic — introduced by commerce), the mor-
phology of the present genus is well studied at the micro-
structural level (Roonwal & Rathore 1983). For example,
olfactory, gustatory, and mechanosensory receptors with a
density of 73.700 sensilla/mm? were found on the most dis-
tal segments of maxillary as well as labial palps (Prakash et
al. 1995).

The ecology of the genus is much less known. S. longipalpa
reproduces in temperatures between 25-33 °C (Tsai & Chi
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2007). It can be a carrier of human intestinal parasites (Kinfu
& Erko 2008), Salmonella (Fathpour et al. 2003), perhaps a
cryptic species related to Gregarina blattarum von Siebold,
1839 (Clopton & Gold 1996) and an allergen source
(Tungtrongchitr et al. 2004). Its ootheca may often be parasit-
ized (over 19 %) by host-specific hymenopterans Comperia
merceti (Compere, 1938) (Encyrtidae) and Anastatus tenuipes
Bolivar & Pieltain, 1925 (Eupelmidae) (for details see
Narasimham 1992). Individuals infected by archiacanthoce-
phalan Moniliformis moniliformis (Bremser in Rudolphi
1819) spend more time in the shade (Moore & Gottelli 1992).

S. longipalpa nymphs may be more capable of producing
and utilizing extra metabolic water from food than Blattella
germanica (Linnaeus, 1767) nymphs (Melton 1995) and its
average motility and dispersion ability is also significantly
higher than those of B. germanica (Khrustalyova 1993).

The average life cycle takes 161 days.

The extremely close relation of the species described here
with the exclusively African S. mirabilis (Shelford, 1908) may
also be an indication of the possibility of living (at least mor-
pho-) species of cockroaches occurring in the Miocene. Living
cockroach species are still unknown in the fossil record, possi-
bly because of rapid phylogeny at their species level (Vrsan-
sky 2008). Living genera of cockroaches (both primitive and
advanced) are known since the Eocene (VrSansky et al. 2011).

What is notable is the identity of the pronotum colouration
with numerous representatives of another unrelated genus
that includes synanthropic species, the genus Periplaneta of
the Blattidae, for example, circumtropical P. australasiae
(Fabricius, 1775). Additionally, Periplaneta such as P. indica
Karny, 1908 from China can be smaller (forewing length
16 mm) (Karny 1908) and superficially could be easily con-
fused with Nemosupella Rehn, 1947. Periplaneta is known
from Eurasia, starting from the Middle Eocene — P. eocaenica
Meunier, 1921, P. relicta Meunier, 1921 and possibly others
occur in Messel sediments (Schmied 2009). Miocene repre-
sentatives are P. hylecoeta Zhang, 1989 and P. lacera
Zhang, 1989 from the Shanwang and P. sphodra Zhang, Sun
& Zhou, 1994 from Shandong in China. P. houlberti Piton,
1940 is reported from the Late Oligocene of Menat in
France. The living genus and even some species have a cos-
mopolitan distribution. The origin of the synanthropic P.
americana is currently anticipated to have shifted to South,
Central and south of North America with the slave ships
from tropical Africa (Rehn 1945). Notably, both P. americana
and P. australasiae live both synanthropically and free
(Vidlicka 2001). Supella can be easily discriminated from all
Periplaneta by the characteristic pale “band” and simplified
venation. The identical, but homoplastic habitus of cock-
roaches significantly differing in size (ca. 10 mm in amber
specimen; up to 30 mm in living Nemosupella and up to
60 mm in living Periplaneta) is obscure.

Another similar and related genus Allacta Saussure &
Zehntner, 1895 is really problematic, because the only signif-
icant difference of species placed in this genus is the geo-
graphical distribution which is limited to Asia, shape and
colouration of the pronotum and shape of subgenital plate.
The vast majority of characters are overlapping between Su-
pella and Allacta and most likely these two genera represent
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Fig. 2. Supella miocenica sp. nov. from the Miocene Chiapas amber of Mexico. Holotype MUCAS-001. a — Dorsal view; b — Ventral
view; ¢ — Head; d — Fore leg; e — Fore tarsus. Original by PC and FV. Total specimen length (from the head to the end of wings) 10 mm.

a single holophyletic taxon. Roth (1993) noticed the extreme
similarity of S. longipalpa and A. diluta. Nevertheless, al-
though we have studied all Allacta and Supella species, it is
not the aim of the present publication to revise both taxa. Be-
cause both, and especially Supella is extremely polymor-
phic, we retain the determination of the present species
within Supella and its subgenus Nemosupella, but it is evi-
dent Supella is a direct ancestor of Allacta.

The taxon is evidence of the rich cosmopolitan Tertiary
entomofauna, which went extinct in the Americas, but still
survives on other continents, in this case in Africa. The Afri-
can taxa apparently also gave birth to the rich but uniform
genus Allacta, radiated in the whole of Asia, and compara-
tively recently also in Australia. Allacta itself was also
present in America during the Eocene.

It follows that the horse was not the only group which
went extinct in the Americas, but could easily be reintro-
duced there by humans.

Material and methods

A single completely preserved specimen was collected by
Luis Zufiga Miganjos in the Los Pocitos locality and is depos-
ited in Museo Comuntario del Ambar, Simojovel, Chiapas
(MUCAS, supported by Instituto Nacional de Antropologia e
Historia — INAH). It was photographed using a Canon EOS
Mark II and drawn with a camera lucida from an Olympus
SZH10. Wing terminology follows Vrsansky (1997). The liv-
ing undescribed Allacta or Supella sp. provided in Fig. 3 was

collected in Central Laos, Bolikhamsai province, Ban Nape-
Kaew Nua Pass [N 18°22.3’ / E 105°09.1’ ], by Ondrej Sausa
and Eduard Jendek (deposited in IZ SAS Bratislava).

Parsimony analysis was performed using PAUP* software
version 4.0b10 (Swofford 2002), with a TBR heuristic search
of 1,000,000 replicates and the option ‘save multiple trees’ ac-
tivated. All characters were treated as unordered (0 — plesio-
morphic, 1, 2, 3 — apomorphic states). MaxTrees option was
set to 1000. Characters were weighted regarding their evolu-
tionary relevance (characters 9, 12 — weight = 10, character
13 — weigh = 1, remaining characters — weight = 5). De-
tails of the procedure of each character are explicitely stated
in the character analysis below. A heuristic search produced
1000 equally parsimonious trees with length 368 (consisten-
cy index CI=0.29, retention index RI=0.77). Majority con-
sensus tree was constructed and post-edited (coloured) in
MESQUITE software version 2.6. Only clades with frequency
>50 % were retained.

Results
Systematic entomology
Order: Blattida Latreille, 1810 (= Blattaria Latreille,
1810=Blattodea Brunner von Wattenwyl, 1882)
Family: Blattellidae Karny, 1908
Subfamily: Pseudophyllodromiinae Hebard, 1929

Supella Shelford, 1911

GEOLOGICA CARPATHICA, 2011, 62, 5, 463-475



466

Type: Blatta longipalpa Fabricius, 1798 (circumtropical,
native in Africa).

= Blatta supellectilium (Serville, 1839)

= Blatta incisa (Walker, 1868)

= Ischnoptera quadriplaga (Walker, 1868)

= Blatta extenuata (Walker, 1868)

and numerous other synonyms of diverse specimens from the West

Indies (see Rehn 1947).

Composition: Besides the type; S. vicina Chopard,
1958 [Comores islands]; S. abbotti Rehn, 1947 [Kenya,
Tanzania, Malawi]; S. dimidiata Gerstaecker, 1869 [Kenya,
Congo, Angola, Rhodesia, Malawi, Mosambique, Botswana,
Natal, Transvaal]; S. orientalis Grandcolas, 1994 [Saudi
Arabial; S. (Mombutia) chapini Rehn, 1947 [Congo]; S.
(Nemosupella) gemma Rehn, 1947 [Ghana]; S. (Nemosupella)
mirabilis [Cameroon, Gabon, Congo, Uganda, Kenya,
Tanzania]; S. (Nemosupella) occidentalis Princis, 1963
[Guinea]; S. (Nemosupella) tchadiana Roth, 1987 [Chad].
All extant in Africa.

Diagnosis (Rehn 1947, in part): “Pronotum ovate sub-
trapezoideal in outline. Tegmina of female varying in length
from covering but half the abdomen to surpassing the abdomi-
nal apex by a distance equal to the pronotal length, in outline
ranging from 1.5 times as long as broad. Apex well-rounded.
Costal veins numerous, straight oblique, several of the more
distal ones usually ramose, reduced in number in the abbrevi-
ated tegmined forms; discoidal sectors oblique, tending to-
ward sublongitudinal in males of S. abbotti and S. mirabilis.
Anal field pyriform, anal veins five or more, regular; discoidal
sectors similarly developed, anal field always fully indicated.

Cephalic femora with ventro-cephalic margin bearing a
regular series of spines, evenly reducing in length and
strength distad (sometimes replaced by setae (e.g. in one
limb) — e.g. in S. mirabilis), apical spines of same margin
two-three in number, the terminal one much the longer; me-
dian and caudal femora with ventral margins spined; caudal
tarsi with metatarsus in length surpassing the other articles
combined. Arolia well developed; tarsal claw of equal
length, their margins unarmed, simple.”

Subgenus: Nemosupella Rehn, 1947

Type: Phyllodromia mirabilis Shelford, 1908.

Composition: Supella mirabilis, S. gemma, S. tchadi-
ana, S. occidentalis.

Diagnosis (ex Rehn 1947 in part — only relevant
characters): “Females more robust with tegmina and wings
broader and in length less markedly surpassing the apex of
the abdomen, apex well rounded. Head pyriform in outline,
transverse facial ridge nearly straight transverse; palpi with
penultimate and antepenultimate articles elongate. Caudal
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tarsi moderately slender, metatarsus in length somewhat ex-
ceeding that of the remaining tarsal articles combined”.

Supella (Nemosupella) miocenica sp. nov.
(Figs. 2a-c, 3a-c)

Holotype: MUCAS-001. A complete female.

Type locality: Los Pocitos, Simojovel de Allende,
Chiapas amber.

Type horizon: Lower Miocene, Mazantic Shale, Tertiary.

Differential diagnosis: The present species differs
from its consubgeners, S. mirabilis in being smaller (total
body length with wings ca. 10 mm vs. 16-25.5mm in S.
mirabilis), in having discoidal sectors oblique (oblique to
sublongitudinal in S. mirabilis), and in having the central dark
pronotal macula divided into two parts; from S. gemma in size
(similar as S. mirabilis), in having wings more coloured and
pronotal central macula smaller; from S. tchadiana of a com-
parable size (12 mm), in having pronotum without markings;
and from S. occidentalis in colouration and size.

Description: Very small species (overall body length
without wings about 9 mm). Head small (length to width:
1.6/1.3 mm) with very fine antenna covered by a row (basal
segments) or up to four rows with four short (roughly corre-
sponding to segments’ width) sensilla chaetica in each.
Pronotum ovate subtrapezoidal in outline, significantly
vaulted (1.7/2.9 mm), pale, with dark macula covering the
whole posterior margin and central macula, divided into two
separate parts.

Body slender, sterna (especially the posteriormost ones)
widely carved, cerci with up to 16 segments, very long
(1.8 mm) with dense fine sensilla chaetica of diverse length
(0.2-2 times as long as the width of the median cercal seg-
ment). Legs slender, long (including fore legs), cursorial. Fore
legs terminated with claw and arolium; femora (1.7/0.1 mm)
with dense chaetica, tibia (0.9/0.07 mm) with at least 5 fine
spurs (arrangement of spines along the tibiae in 3 rows), tarsi
5-segmented (0.7, 0.2, 0.1, 0.05, 0.2 mm). Front femur Type
B2, with four proximal stout spines succeeded by a row of
uniform piliform spinules, terminating in two large spines;
pulvilli present only on the fourth tarsomere, tarsal claws sym-
metrical and unspecialized (simple), simple arolia present.

Mid femora wide and with numerous sensilla (about 26
spines in two rows) (2.1/0.6 mm), tibia also robust (1.6/
0.2 mm), with long fine spurs (10 or more); tarsi curious, ex-
tremely short (0.7/0.1 mm), with an indistinct claw and aroli-
um. Hind legs long, femora robust (2.6/0.8 mm), with two
rows with numerous (about 19x2) fine spurs and terminal two
fine spurs; tibia long (2.9/0.2 mm), with numerous (up to 30)
fine spines; tarsi long (1.3, 0.3, 0.1, 0.1, 0.3 mm), densely
haired, with distinct claw and arolium. First third of the first
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Fig. 3. a-d — Supella miocenica sp. nov. from the Miocene Chiapas amber of Mexico. Holotype MUCAS-001. Ventral view. a — Com-
plete specimen with curculionid beetle; b — detail on head with mycelia of parasitic fungus Cordyceps or Entomophthora (white “bub-
bles”); ¢ — detail on cercus; d — dorsal view, total specimen length (from the head to the end of wings) 10 mm. e — Undescribed male of
Allacta or Supella sp. from Central Laos. Total length ca. 12 mm. Nemosupella is even more similar in having the nearly identical pronotal
shape and colouration (the central macula is divided into 2 parts only in S. miocenica). Photograph of the sister species, S. (Nemosupella)

mirabilis is available free on the web (FOW).
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tarsal segment sparsely (5) haired, the rest with at least 33 sen-
silla; second segment with 9, third with two, fourth with six
and terminal one with at least two sensilla.

Forewing dark, with characteristic pale anterior margins
and central stripe making the illusion of the body being sepa-
rated into two halves. Apex rounded. Venation simple, with
minimum deformities. Total number of veins meeting the
margin (without A) ca.30. Sc simple, short, R nearly
straight, R branches simple except for the few terminal
branches (18 R veins meet margin). RS not clearly differenti-
ated. Discoidal sectors oblique. M secondarily branched,
with about 10 branches at the margin. CuA is fused with M
and perhaps consists of a single terminally dichotomized
branch. Anal field pyriform, fully indicated, anal veins sim-
ple, regular, apparently five or more. Intercalaries locally
distinct (in basal R and CuA) and probably common.

Remarks: For comparison and details see Discussion.

Derivation of name: miocenica is after the Miocene epoch.

Character analysis: (0 — plesiomorphy; 1-3 — apo-
morphies relative to other species within genera Supella and
Allacta, andfor Cariblattoides Rehn & Hebard, 1927 and
Symploce (and fossil Piniblattella Vrsansky, 1997), which
were chosen as outgroups based on high similarity, and
based on retension of all original states of characters due to
standard habitus (not derived like in Supella and Allacta):

1. Head with interocular (IO) space roughly identical with
the distance between antennal sockets: apomorphy; plesio-
morphic is partially reduced IO space (as in Symploce and
most regular cockroaches); IO space nearly absent is a strong
apomorphy (2), eyes very small and remote (3).

2. Pronotum large ovate subtrapezoidal in outline, signifi-
cantly vaulted: plesiomorphic (as in most cockroaches in-
cluding Symploce and Piniblattella); apomorphic states are
1) small and round; 2) subelliptical with margins parallel.

3. Pronotal colouration with basal dark stripe and two cen-
tral maculas: plesiomorphic (central maculas are present in
most primitive blattellids such as Piniblattella), derived states
are alternative colourations (dark with cental pale macula).

4. Subgenital plate long: apomorphy (plate is plesiomor-
phically of normal length in Symploce, Piniblattella and
most other blattellids).

5. Forewing with apex of radial area reduced to mostly
simple branches (RS indistinct): apomorphy (RS distinct in
primitive Symploce and Piniblattella).

6. Forewing M and CuA branched and curved: plesiomor-
phy (as in Mesozoic cockroaches); these branches are apo-
morphically longitudinal even in some Symploce; serrate (2).

7. Forewing colouration with characteristic transversal
stripes: apomorphy at level of common ancestor of Supella
and Allacta. Plesiomorphic state is colouration uniform but
not strong as in Cariblattoides, and other primitive blattel-
lids (Nahublattella, Neoblattella etc.).

8. Colouration of wings soft: plesiomorphy; pronotum
strongly dark, with sophistic pale stripes on forewing is apo-
morphic (funebris spp. group).

9. Colouration of wings and pronotum with continuous co-
louration: plesiomorphy; derived apomorphic state is colou-
ration in dark dots, lines and blotches. This character was
found as a global irreversive reorganization of morphology
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and colouration and thus has been given higher weight in
the cladistic analysis.

10. Hindwing R1 distinct: plesiomorhy (as in most primi-
tive blattellids including Symploce and Piniblattella); R1 is
apomorphically reduced to a single vein.

11. Fore tarsi of B-type: apomorphy (tarsi are plesiomor-
phically A-type in most primitive blattelids including most
Symploce).

12. Pulvilli exclusively on 4™ tarsomere: apomorphy (pulvilli
are plesiomorphically on 4 tarsomeres in primitive blattellids
including Symploce). In addition to diagnosis of Allacta (Saus-
sure & Zehntner, 1895), this character was found unique, never
occurring homoplastically in any other group (additionally un-
related with respect to size changes) and thus has been given
higher weight in the cladistic analysis.

13. 1 or 2 terminal fore femoral spurs: apomorphy (plesio-
morphic state is with 3 spines in both A- and B-types of
Symploce). This character was found polymorphic within
species and even on one specimen (L/R sides — Roth 1991,
1993, 1996 and our observation) and thus has been given
lower weight in the cladistic analysis.

14. Habitus robust: plesiomorphy (as in Piniblattella), de-
rived apomorphic states are slender (1), extremely fragile (2)
and extremely elongated (3).

Allacta Saussure & Zehntner, 1895

= Abrodiaeta Brunner von Wattenwyl, 1893
= Pseudochorisoblatta Bruijning, 1948
= Arublatta Bruijning, 1947

Type: Abrodiaeta modesta Brunner de Wattenwyl, 1893
from Carin Ghecu in Burma, by selection.

Composition: Funebris species group (sensu Roth
1993): basivittata (Bruijning, 1947) [New Guinea, Aroe and
Aru Islands], bipunctata (Walker, 1869) [Celebes, Aru Is-
lands, New Guinea], funebris (Walker, 1868) [Borneo] (Roth
1993); grandcolasi Roth, 1995 [Irian-Jaya], megamaculata
Roth, 1995 [Papua New Guinea], straatmani Roth, 1995
[Papua New Guinea] (Roth 1995), diagrammatica (Hanitsch,
1923) [Malacca, Singapore, Mentawai islands, Sumatra, Java].

Hamifera species group (sensu Roth 1993): bimaculata
Bey-Bienko, 1969 [China], diluta (Saussure, 1863) [Ceylon,
India], figurata (Walker, 1871) [Ceylon, India], hamifera
(Walker, 1868) [Malacca, Java, Borneo, Philippinen], inter-
rupta (Hanitsch, 1925) [Borneo], luteomarginata (Hanitsch,
1923) [Singapore], maculicollis (Hanitsch, 1927) [Vietnam],
parva Shelford, 1906 [Borneo], pantherina (Hanitsch, 1933)
[Borneo] (Roth 1993); svensonorum Roth, 1995 [Malaysia,
Borneo] (Roth 1995).

Polygrapha species group (sensu Roth 1993): fascia Roth,
1993 [Indonesia], immunda (Brunner von Wattenwyl, 1893)
[Burma, Malacca], polygrapha (Walker, 1868) [Thailand,
Malacca, Singapore, Sumatra, Borneo], picturata (Shelford,
1907) [Singapore, Sumatra, Thailand, Malaysia, Borneo],
marmorata Walker, 1869 [Burma, Sumatra, Malaysia],
mcgavini Roth, 1991b [Indonesia], robusta Bey-Bienko, 1969
[China], transversa Bey-Bienko, 1969 [Vietnam]; arborifera
(Walker, 1868) [Malaysia, Java, Borneo, Mentawai Islands],
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australiensis Roth, 1991 [Queensland], confluens (Hanitsch,
1925) [Borneo], labyrinthica (Hanitsch, 1927) [Vietnam],
loconti Roth, 1993 [Indonesia], megaspila (Walker, 1868)
[Malacca, Mentawai Islands, Java, Borneo], ornata Bey-Bien-
ko, 1969 [China], modesta (Brunner von Wattenwyl, 1893)
[Burma; type], karnyi (Hanitsch, 1928) [Mentawai Islands,
Sumatra] (Roth 1993), brossuti Roth, 1995 [Irian-Jaya],
deleportei Roth, 1995 [Papua New Guinea], gautieri Roth,
1995 [Papua New Guinea], nalepae Roth, 1995 [Papua New
Guinea], persoonsi Roth, 1995 [Papua New Guinea], srengi
Roth, 1995 [Papua New Guinea] (Roth 1995).

A. puncticollis (Brunner von Wattenwyl, 1898) [Borneo]
(not placed sensu Roth 1993) and A. crassivenosa Bolivar,
1897 [India] (incertae sedis sensu Roth 1993). Except for
problematic A. australiensis, all are extant in Asia.

Diagnosis: Front femur Type B [B2 or B3 according to
Roth 1993, or C (right and left femur can differ in type (B2-B3
or even B-C) according to Roth (1991, 1996))]; pulvilli
present on fourth tarsomere only, tarsal claws simple, sym-
metrical, arolia present (Roth 1995).

Discussion
Supella-Allacta complex

Because there is an immense similarity and relation be-
tween the genera Supella and Allacta, it is necessary to pro-
vide arguments for the categorization of the present fossil
within Supella.

These genera are clearly distinguished among other blat-
tellids by autapomorphies including the characteristic colou-
ration with a pale stripe appearing to divide the body into
two (or, in combination with the pronotal colouration into 3)
separate parts; M and CuA descending in an obtuse angle;
mostly simple R branches with indistinct RS (homoplastic
with Pseudomops Serville, 1831 and Ectobius Stephens,
1835); and in other characters unseen in the present fossil (see
Rehn 1947). Supella restricted to Africa is much more diverse
and polymorphic (including forms identical with Allacta)
which suggests its direct ancestral position in respect to
Asian and Australian Allacta (the latter is restricted to
a single species A. australiensis from Queensland, which has
an indicated hindwing R1 as in Supelia, but is very different
from both Supella and Allacta in having eyes nearly con-
nected, and in subelliptical — with anterior and posterior
margins parallel — form of pronotum; thus it can simply
represent Supella or a different genus).

The present amber species has fore legs of B type identical
(lincluding the number of proximal spines and terminal
spurs) with Allacta, dissimilar to most Supella (A-type), but
these types can be polymorphic (L/R) in a single specimen
of Allacta (B2/B3 or even B/C — see above), and the Supella
subgenus Nemosupella can have this B-type pattern too. The
most primitive living blattellid, Symploce has mostly A3
type, but ocassionally B3, thus it is likely A is the original
type, but the above-mentioned polymorphisms are evidence
for a convergent nature of this character changes. Closely re-
lated and perhaps derived from Supella is also the genus
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Cariblattoides with A-type and pulvilli on 4 tarsomeres, sup-
porting this state as ancestral.

Phylogenetically obscure is also the distribution of knee
spines at the distal end of the femora — 2 in present species
and some Allacta (see character matrix) and Supella, but more
often 3 (also in figured most closely related Allacta sp.).

The present amber species clearly differs from representa-
tives of the A. funebris species group, which are very dark
including the pronotum (eventually with a narrow pale mar-
gin only) and with basal narrow pale stripes. A. polygrapha
spp. group differs in having a large symmetrical pronotal
pattern of dark dots, lines and blotches and forewings che-
quered with dark cells between veinlets and with larger
blotches (A. confluens placed here is somewhat different
from other representatives of this species group, it has more
coherent colouration and pronotum colouration most similar
to the amber specimen. Nevertheless, the shape of the prono-
tum of S. miocenica is different: dissimilar to any described
Allacta spp.). A. puncticollis is also completely different,
with a subparabolic reddish brown pronotum with small yel-
lowish spots, but has pulvilli limited to the 4™ tarsomere. A.
crassivenosa is categorized as incertae sedis and most likely
belongs to another genus. The most related to the present
amber species within Allacta is the A. hamifera spp. group,
which differs in having smaller pronota with a different colou-
ration pattern and in the shape of the subgenital plate which is
never as long in Allacta. Even more similar, and hardly recog-
nizable from the Nemosupella spp. is an undescribed represen-
tative putatively attributed to Allacta on the basis of identical
legs (pulvilli limited to the 4™ tarsomere — Figure 2b). Alter-
natively it can mean that this species belongs to Supella and
is its only Asian representative, but more likely it is a transi-
tional taxon leading to Allacta. The figured undescribed spe-
cies (Fig.3e) cannot be placed into any spp. groups of
Allacta, but is most closely related to the A. hamifera spp.
group in the shape of the head and underived colouration. It
is apparent that A. funebris and A. polygrapha spp. groups
were derived much later, the latter apparently derived via A.
confluens, which has similar pronotum colouration and un-
derived forewing colouration.

It is clear, that there is no strict hiatus between these two
genera, but this cannot be used as a reason for their synony-
mization or for the erection of additional genera. The problem
is that there are known “missing link” taxa in all cockroach
families and we also know a half-cockroach-half termite
(Vrsansky 2010) and also half-cockroach-half mantodean. All
studied living cockroach genera with fossil records have these
transitional stages too, and the present taxon is no exception.
This is a half-Supella-half-Allacta, but better Supella than
Allacta. So splitting or erecting does not have a proper place
here just because the group is well studied. Paraphyletic taxa
and incomplete hiati are present in the vast majority of studied
cockroaches, which is a result of the extensive fossil record
with ca. 100,000 specimens. So our specimen has synapomor-
phies of Allacta+Supella (colouration, venation), autapomor-
phies of Allacta (extremities), but major autapomorphies of
Supella (pronotum, subgenital plate).

The cladogram (Fig. 4) supports all the above-mentioned in-
ferences, with nearly ideal separation of all spp. groups, but it
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was weak in the position of A. interrupta (well nested within
hamifera group by intuition (Roth 1993), very closely related
to A. hamifera) within the polygrapha group. The second prob-
lem is the terminal position of A. confluens which is expected to
be the basalmost polygrapha group stem (it has a very basal
position when all characters were equally weighted). Third, A.
bimaculata+A. pantherina (hamifera spp. group) appear nest-
ed within Supella. Notably, all three problems are absent in the
cladogram with the normal weight of character 13 (weight 1 in
contrast to weight 5 of all other characters except weight 10 of
characters 9 and 12), which is polymorphic (and thus has been
given a lower weight), A. bimaculata+A. pantherina (hamifera
spp. group) are nested (as basalmost offshots) within hamifera
spp. group using the same weights but using different (500)
number of maximal search trees. A. puncticollis (out of any spp.
group) appears to be a sister taxon to A. svensonorum and A. lu-
teomarginata (trichotomy at cladogram). When all characters
were weighted normally and in many other options tried, S. di-
midiata were often nested within Allacta. S. dimidiata is a good
Supella, and this placement is evidence for numerous homopla-
sies within the group. Generally, the homoplasies wihin cock-
roaches are enormous.

Paleogeographically, the basalmost blattellids were pre-
served in Asia, but their ancestors within the Mesoblat-
tinidae were also common in Europe (VrSansky & Ansorge
2007). The basalmost Supella is up to recently clearly nested
within Africa, but the present American species is clear evi-
dence for the past circumtropic distribution. Allacta was pos-
sibly derived in Africa but radiation was apparently not
limited to Asia (except for the mentioned synanthrope, Al-
lacta is present in sediments of the Green River in Colo-
rado). According to this cladogram A. australiensis was
derived quite recently from one of the species in the
polygrapha spp. group.

From the most primitive blattellids, Nahublattella and
Symploce (for position of these genera within Blattellidae
see also Klass & Meyer (2006)), there is a significant reduc-
tion and simplification of venation, which is evidence of the
very early divergence of the whole complex from the main
blattellid stem. Another eventual conclusion considers the
small size of the present species, which may be a plesiomor-
phic character, which would explain the significant simplifi-
cation of venation even in large living species. Notably, in
the derived genus Allacta, terminal radial veins are simpli-
fied only in the smallest species (A. parva).

Notwithstanding, some living Supella and Nemosupella in
particular have more primitive traits and likely diverged be-
fore the speciation of S. miocenica. Its single insignificant
deformity (not clearly visible, insignificantly changing the
wing geometry) supports the fact that Eocene and Miocene
species have few accumulated wing deformities and their oc-
currence in living species represents support for them being
inheritable mutations (see Vrsansky 2005).

Extinct American Supella
In spite of the close relation of its 3 known subgenera, the

general habitus of the respective taxa in Supella is very di-
verse. S. longipalpa is a slender, fine cockroach, while S.
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orientalis has extremely elongated wings (-1:4.5), and the
subgenus Nemosupella is clearly differentiated by robust
habitus with a robust unplain pronotum and more or less nor-
mal longitudinal veins. The present species share all the au-
tapomorhies of the genus and subgenus Nemosupella and
can be safely categorized within this taxon.

The colouration and general appearance is hardly recog-
nizable from females of S. mirabilis, its sister species, al-
though the shape of the pronotum is somewhat transitional
between its males and females. Except for the significantly
smaller size of the present new species, the sole difference
between the two taxa is the divided central pronotal macula.
There are no additional plesiomorphies, which indicate the
present as well as the living species of Nemosupella diverged
near the Mid-Miocene. The other three representatives of the
subgenus are closely related to S. mirabilis, but are dissimi-
lar to the present fossil due to different colouration.

On the other hand, other representatives of the genus such
as S. longipalpa reveal significant divergence from the main
morphological standard and suggest rapid phylogeny at the
subgeneric level.

The similarity with the undescribed representatives of the
genus Allacta (Fig. 3e) is so striking (and involves size — Ne-
mosupella are much larger), that it is apparent Allacta is de-
rived from Nemosupella via the predecessors of this
undescribed taxon and also via predecessors of Supella mio-
cenica. Its direct ancestry can be excluded based on the de-
rived pronotum of S. miocenica. While there is a standard
Allacta placed within aliving spp. group (polygrapha)
present in much older Eocene Green River sediments, the
Chiapas is apparently another case of the presence of primitive
species in amber, when compared to isochronous sedimentary
record. Relic character of amber cockroach (and all insect to
some extent) assemblages is characteristic also for the only
two studied Mesozoic ambers (Lebanon and Archingeay, but
also in Baltic amber), which might either be caused by dif-
ferent methods of dating, or by the more humid, dark and
colder source microclimates of amber forests. This is in con-
trast to Cretaceous ecosystems, where primitive cockroach
forms of the Jurassic type are restricted to younger, but dry
to semiarid ecosystems (Vrsansky et al. 2002).

Very little can be said about the ecology of the present spe-
cies. Generally the ecosystems of Chiapas were perhaps di-
verse, ranging from lowland tropical dry forest tending toward
open forest and mangroves (Solérzano-Kraemer 2007). The
wide range of ecosystems from the rainforest down to savan-
nas, of the closely related S. mirabilis, indicate this genus is
highly adaptable to diverse conditions. This ecological plastic-
ity could have resulted in invasions of early Supella (Nemosu-
pella) into the Americas before the Mid-Miocene (and later
into Asia as the genus Allacta). Living species of Supella are
cavicolous (Grandcolas 1994) and the genus most likely also
originated in Africa because the most primitive blattellid, Sym-
ploce Hebard, 1916 is circumtropic, but rare in America. On the
other hand, the genus Nahublattella Bruijning, 1959 considered
to be even more primitive by Klass (1997) is native to Central
and South America, which could indicate the opposite.

The parasitic (or predatory) fungus Entomophthora or
Cordyceps is indeterminable, but the mycelium is richest in
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Fig. 4. Parsimony analysis of all the known Supella and Allacta species (excluding obscure A. crassivenosa, S. occidentalis, S. vicina, and
including 3 undescribed Allacta and/or Supella species) with their geographic distribution. S. miocenica and Piniblattella vitimica are ex-
tinct. Position of A. interrupta (top) is illusory due to numerous homoplasies with A. robusta and other polygrapha spp. group species, as
this species apparently belongs to the hamifera spp. group. 50% majority consensus tree from 1000 equally parsimonious trees was gained
with maximum parsimony search (PAUP). Numbers above branches represent clade frequencies in %.

the junction of head and pronotum and could have its epicen-
tre in the head. This fungus provides a contribution to the
poorly known microorganisms of the Chiapas amber. Only a
?Bacillus-like cell and two types of budding-bacteria-like
microrganisms were reported previously (Veiga-Crespo et
al. 2007).

Comments on synanthropism in cockroaches

The fifty species of synanthropic cockroaches comprise
only an insignificant fraction of the total of about 5000 (Bell
et al. 2007) described species of living cockroaches. Neverthe-
less, they are important for their number and ecological signif-
icance. Most of the species had their genera recently limited to

certain continents and only nowadays have become cosmopol-
itan (or circumtropical). On the contrary, their history on a
geological scale is much richer than we would expect and
their original distribution was also circumtropical.

The genus Blattella was until very recently limited to Africa
(26 species), Asia and the Pacific islands (23 species) (Roth
1985), and the synanthropic species B. germanica spread to
the whole world from east Asia (Roth 1985). The occurrence
of this genus in the Mesozoic of Europe as a single nymph
(adult could eventually differ) (VrSsansky 2008) and in the
Eocene of the USA (Green River, Colorado) is thus surprising.

Free Ectobius is limited to Europe, but in the Tertiary it was
cosmopolitan. The same situation is found with the present
Supella introduced from North Africa to Central America on
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slave ships (Rehn 1947). The Miocene of Mexico is quite dis-
tant from the recent distribution limited to Africa.

According to Princis (1954), Blatta originates from the
Near and Middle East — the native place of the closely relat-
ed Shelfordella Adelung, 1910, but the other predicted origin
of this genus is North Africa (Rehn 1945; Cornwell 1968),
and Blatta furcata Bohn, 1985 is known from the Near East
and North Africa (Bohn 1985). Their close relative also oc-
curred in the Eocene of the USA (Green River).

The last significant synanthrop is Periplaneta, recently
limited to Asia.

The only viviparous cockroach group met the same fate:
the Diplopteridae, now restricted to two genera (one African,
one Asiatic), were common in America during the Eocene
(in Green River). This family is also reported from the
Eocene of Quilchena (Archibald & Methewes 2000), but the
figured specimen (Q-0040) is very different from all known
Diplopteridae (details to be provided elsewhere).

Thus it is apparent that all the synanthropic species belong
to cosmopolitan genera (cosmopolitan genera are otherwise
rare), very likely with a broad environmental tolerance — and
thus pre-adapted for synanthropism.

Lost Tertiary American entomofauna

The occurrence of some cosmopolitan synanthropic spe-
cies in the Americas and their absence prior to re-introduc-
tion, triggered the present discussions about the causes of the
extinction of these entomofaunas during the Tertiary.

It was Eocene Ectobius from the Green River — a member
of an extinct genus, but which was extremely easily reintro-
duced in North America several times (with 3 species),
which concentrated our efforts on the search for this fauna in
2006. It was very rapidly supported by the discovery of a
honey bee in the Miocene sediments of Nevada (Engel et al.
2009), a genus extinct in the Americas.

Poinar et al. (1999) also noticed the Early Tertiary North
American extinctions of species of living tropical ant genera
Technomyrmex Mayr, 1872, Leptothorax Mayr, 1855 and
Dolichoderus Lund, 1831, recorded in the Eocene of British
Columbia. These records comprise only the species level,
which is insignificant on the present time scale, but Techno-
myrmex is now, with the exception of a single Central Amer-
ican species (and its abundance in the Dominican amber),
limited to the tropics of the old world; Leptothorax is holarc-
tic today; Dolichoderus is cosmopolitan.

The Eocene of the Okanagan Highlands reveals a represen-
tative of the Myrmeciinae, currently limited to the Australian
region (Archibald et al. 2006). The only genus — determined
hemipteran from Quilchena, Megymenum is today found in
only in the Oriental biotic region and Australia (G. Gross,
personal communication in Archibald & Mathewes 2000).

The post-Miocene cooling was unlikely to be a reason for
this extinction, as both Ectobius and Apis Linnaeus, 1758
occur in Northern Europe today.

The loss of another taxon from North America is now ap-
parent — Supella, in which case cooling could be the reason
as nowadays this genus is restricted to Africa. On the other
hand it is hardly possible that this taxon went extinct in
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warm Central and South America. Their historical absence in
South America is also difficult to anticipate as other cock-
roach taxa from the Dominican amber are present in South
America (see below).

Thus, of fourteen studied cockroach genera (all still living)
from the Eocene-Miocene of North America only two (Cari-
blattoides, Sigmella) survive nowadays in (South and Central)
America and only Cariblattoides is characteristic for Central
America (although it occurs in Brazil). It is perhaps not inci-
dental that a representative of Sigmella was dominant during
the Eocene and also in the present Mexican amber. An addi-
tional taxon reported from the Mexican amber is Ischnoptera
sp., currently distributed in Central and South America, but
this determination is obscure (determination may be correct,
but no diagnostic characteristics for the genus are provided,
and the species (Ischnoptera sp.1 in Soldrzano-Kraemer
2007) may well belong to Supella or some other blattellid
taxon). All things being equal, the diversity of cockroaches in
Chiapas amber was certainly high: 7 specimens belong to
7 different genera and species of the family Blattellidae.

Another cockroach genus, exclusively African today,
known from the Tertiary of North America is Namablatta
Rehn, 1937.

The closely related termites are ubiquitous in the present
context. While Kalotermes nigritus still lives in South Amer-
ica, the whole cosmopolitan family Mastotermitidae (present
as Mastotermes electromexicus Krishna & Emerson, 1983
and Mastotermes electrodominicus Krishna & Grimaldi,
1991 occurring in the Dominican amber according to Solér-
zano-Kraemer (2007)) went extinct in the Americas and sur-
vives only in Australia.

Some other insect groups from the Mexican amber (Solor-
zano-Kraemer 2007) and Green River (our data) reveal a
similar pattern, to be analysed in detail elsewhere.

It is of special consideration that the Dominican amber
shows a very different pattern in respect to the distribution of
cockroach genera. If the determinations of Arillo & Ortufio
(2005) are correct, then there are no shared taxa (even on the
generic level) between the Mexican and the Dominican am-
ber, and all Dominican amber cockroach genera are not only
highly advanced, but with the exception of the circumtropical
Anaplecta Burmeister, 1838 all — FEuthlastoblatta Hebard,
1917, Pseudosymploce Rehn & Hebard, 1927, Plectoptera
Saussure, 1864, Cariblatta Hebard, 1916, Holocompsa Bur-
meister, 1838 (a single species (H. debilis (Walker, 1868))
also occurs in Ceylon, Java, Sumatra, Borneo and Phil-
lipines) — are characteristic of Central and/or South America.
Taxa described by Gorochov (2007), including obscure
Agrabtoblatta Gorochov, 2007 and Erucoblatta Gorochov &
Anisyutkin, 2007, also appear limited to South America.

Taking all this preliminary information together, it is ap-
parent that sometime after the Mid-Miocene some extensive
environmental change influenced North and probably also
Central and South America, resulting in the loss of cosmo-
politan Early Tertiary entomofaunas. Judging from the mod-
ern composition of the Dominican amber, this may (if the
abovementioned determinations are correct) mean a recovery
occurred during the time between the Early Miocene Mexi-
can amber (23-7.1 Ma) and the Dominican amber times
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(20.5-16.4 Ma). The dating of both of ambers is still uncer-
tain (the abovementioned datings are after EDNA database),
more counterbalanced by the Late Barstovian (14.5-14 Ma)
dating of the Nevada (with honeybee) sediments. Recently,
the age of 23 Ma was designated for the basalmost amber
bearing strata of Chiapas (Vega et al. 2009a).

As it is very difficult to imagine some geological or eco-
logical process which would be able to trigger such an exten-
sive change (aridization and/or cooling would not influence
some of the cockroaches), the change was probably biologi-
cal — either caused by diversification of cockroach parasites
which were consequently reduced (as reintroduction has
been easy), or diversification of more progressive insect
groups. The parasite hypothesis may be valid in the present
case, as Comperia merceti eradicated populations of synan-
thropic cockroaches in Europe, even when its function as a
control of Supella is still not validated (Goudey-Perriere
1991) and Encyrtidae and Eupelmidae parasitizing ootheca
have Tertiary origin (A.P. Rasnitsyn, personal communica-
tion 2010), known only from Europe starting with the
Eocene Baltic amber (Trjapitzin 1963). (These parasites
could also cause extinctions of external ovipositor bearing
cockroaches which did not lay eggs in ootheca.)

The occurrence of advanced taxa in the Dominican amber
(isochronous with the Mexican amber according to Soldrza-
no-Kraemer (2007), however see above) would favour the
diversification and radiation of the modern South-American
cockroach taxa hypothesis. Nevertheless, Diploptera is the
most advanced cockroach that has ever lived, and thus its ex-
tinction in the Americas falsifies the latter hypothesis. On
the other hand, it is possible that its viviparity evolved only
in the common ancestor of Asian and African species.

Plants were perhaps not as influenced as fauna, as Eocene
flora of British Columbia in Canada is characteristic of the
modern eastern North American deciduous forest zone, prin-
cipally the mixed mesophytic forest, but also including ex-
tinct taxa: taxa known only from eastern Asian mesothermal
forests, and a small number of taxa restricted to the present-
day North American west coast coniferous biome (Green-
wood et al. 2005). Also, according to Soldrzano-Kraemer
(2007), all plants from the Chiapas amber are currently
present in Pacific coastal forest.

Conclusions

The genus Supella with S. miocenica sp. nov. was native to
America during the Miocene time of the Chiapas amber. It
represents another case of rich cosmopolitan Early Tertiary
entomofauna, which suddenly went extinct in America some-
where around the Miocene (but which still survives in other
continents). Supella/Allacta complex (Allacta was derived
from Supella) is another case of the genera which now in-
cludes synanthropic species, which were natively circumtrop-
ic, and can be easily reintroduced in America nowadays. S.
(Nemosupella) miocenica sp. nov. is the earliest known cock-
roach which can be categorized within the living subgenus
and also the first published direct evidence of transitional spe-
cies (and thus incomplete hiatus) at the level of living genera.
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Derived, still living cockroach genus Cariblattoides
(Blattida: Blattellidae) from the Eocene sediments
of Green River in Colorado, USA
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Abstract Cariblattoides labandeirai sp.n. from the Eocene sediments of Green River in
Colorado, USA bear only two plesiomorphies, but also several significant autapomorphies
within the advanced and highly derived living cockroach genus. Thus, Cariblattoides with
extant occurrence in the Caribbean and South America was historically common in the
Nearctic, and represents important evidence for the occurrence of derived living genera
of cockroaches ~50 Ma ago. Generally, the vast majority of living genera were absent
during the Palaeocene, thus the diversification of most living cockroach lineages near
the Palaeocene/Eocene boundary must have been extremely rapid. Females of living C.
suave, the type species, have identical (sophisticated) coloration of pronotum, but the most
related living taxa are C. piraiensis and C. fontesi from Brazil (supported by phylogenetical
analysis).

Key words Blattida = Blattaria = Blattodea, Cariblattoides, Eocene, fossil insects,

Green River, Tertiary cockroaches

Introduction

Among 11 cockroach genera (17 species) found in the
Green River locality, Colorado, USA, nine represent still
living recognised taxa (genera). Only the genus Blat-
tella, although advanced in behavior (female bearing
ootheca until nymphs emerge), can be considered his-
torically primitive, because it is recorded from the Albian
Cretaceous Mesozoic (Vr3ansky, 2008). All other living
genera of cockroaches are recorded only starting from
the Eocene, and as with Ectobius among those found in
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vak Academy of Sciences, Dabravska cesta 9, P.O. Box 106,
840 05 Bratislava, Slovakia. Tel: +421 2 59203620; email:
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NMNH, Washington, DC, USA.
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Green River, are modern. Nevertheless, one of two gen-
era with derived morphology, the Cariblattoides, suggests
that even derived cockroach genera evolved during or be-
fore the Eocene. Taking into consideration absence of
any living genera except Blattella before the Eocene, and
presence of relic Mesozoic taxa in the Eocene, it seems
that the living cockroach fauna evolved extremely rapidly
near the Palaeocene/Eocene boundary. This is supported
by several thousands cockroaches known from the termi-
nal Mesozoic, with occurrences of exclusively Mesozoic
cockroach families except the primitive Blattellidae re-
lated to Symploce and Blattella. It is very unlikely that
such a rich record would not reveal some other repre-
sentatives of this, starting from the earliest Cretaceous,
dominant cockroach family.

The genus Cariblattoides is contemporary in Cuba,
Puerto Rico, Guadaloupe, French Guiana and Brazil, and
in the past was apparently distributed more widely, at least
in North America, and was present in different remote lo-
calities at Green River.
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Fig. 1 Cluster analysis of Cariblattoides species. Jaccard similarity measure, paired group algorithm, with cophenetic correlation

coefficient 0.838 9.

Material and methods

The material was collected by David Kohls and Louis
Pribyl in the Anvil Points (AP) — Labandeira Site (LS);
Denson Site (DS) and Parachute Creek (PC) of the Green
River Locality in Colorado, USA. All the 13 specimens
of the present taxon are deposited in the National Mu-
seum of Natural History (NMNH), Washington, DC. The
numbers represent official NMNH numbers, site number
(40193 — Anvil Points; 41088, 41678 — Anvil Points —
Labandeira Site; 41619 — Denson Site; 41142 — Denson
Site 3, 4, 5; 40190 — Paleoburn; 41139 — Parachute Creek
— Gunderson)/ official USNM catalogue number (these
do not correspond with the numbers on the rocks).

The photographs were made using an Olympus SZX12
stereozoom microscope and the figure represents re-
drawn photographs with Corel Draw 13 and Adobe Pho-
toshop 6.0.

Cluster analysis (Fig. 1) was made using PAST 1.43
(Hammer etal., 2001); parsimony analysis was performed
using PAUP* software version 4.0010 (Swofford, 2002),
with a tree bisection reconnection (TBR) heuristic search
of 10 000 replicates and the option ‘save multiple trees’
activated. All characters were treated as ordered (0 — ple-

siomorphic, 1 — apomorphic state). MaxTrees option was
set to 500. All 13 morphological characters were set as
ordered and equally weighted except character no. 10. As
simple CuA (present in most living Cariblattoides, but
not in C. labandeirai) is a strong apomorphy, homopla-
sically present also in some others, basal blattelid genera
(e.g., in the primitive Supella this character is polymor-
phic), we set it at a higher (5) weight (branched CuA is a
very strong plesiomorphy within Cariblattoides). Heuris-
tic search produced 46 equally parsimonious trees with
length 30 (consistency index [CI] = 0.5, retention index
[RI] = 0.643). Majority rule consensus revealed most of
the nodes resolved in more than 50% of the trees produced
by heuristic search (Fig. 2). Terminology of wings follows
Vr8ansky (1997).

Results
Systematic paleoentomology
Blattida Latreille, 1810

Blattellidae Karny, 1908
Cariblattoides Rehn et Hebard, 1927

© 2012 The Authors
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Fig. 2 Majority consensus tree of the parsimony analysis (46 equally parsimonious trees with length 30 [for details see Material and
Methods]) of Cariblattoides species with Cariblatta used as outgroup. Numbers above branches show group frequencies (in %).

Type species Cariblattoides suave Rehn et Hebard,
1927. Extant, Puerto Rico.

Composition — Princis (1969) and additions In addi-
tion to the type species, C. albomarginata Rocha e Silva
Albuquerque, 1967 (Brazil), C. belenensis Rocha e Silva
Albuquerque, 1964a (Brazil); C. fontesi Rocha e Silva
Albuquerque, 1954 (Brazil); C. gruneri Bonfils, 1975
(French Guiana); C. guyanensis Bonfils, 1975 (French
Guiana); C. instigator Rehn et Hebard, 1927 (Cuba);
C. matogrossensis Rocha e Silva Albuquerque, 1958
(Brazil); C. minor Rocha e Silva Albuquerque, 1964b
(Brazil); C. neoinstigator Rocha e Silva Albuquerque,
1958 (Brazil); C. piraiensis Rocha e Silva Albuquerque,
1955 (Brazil); C. sinnamariensis Bonfils, 1975 (French
Guiana); C. unicolor Rocha e Silva Albuquerque, 1964b
(Brazil). All extant.

Diagnosis — Rehn and Hebard (1927): “Size small,
form depressed, females slightly broader and heavier than
males, size approximately similar. Head subdepressed,
distinctly and broadly visible cephalad of pronotum; in-
terocular space wide. .., ...maxillary palpi with third
palpomere (joint in the original text) elongate, slen-
der; fourth palpomere shorter than third palpomere; first
palpomere slightly shorter or slightly longer than fourth
palpomere. ... Tegmina elongate lanceolate, considerably
surpassing the abdomen in both sexes. Costal margin mod-
erately arcuate (proximad), sutural margin almost straight:
radial (scapular in the original) field broad: mediocubital
veins (discoidal sectors in the original) longitudinal, six
to seven in number (including the media (median in the
original) and cubital (CuA — ulnar in the original) and

© 2012 The Authors

rami of the median veins); anal groove (sulcus in the
original) strongly arcuate proximad, straight oblique in
greater portion of length; anal field elongate pyriform;
diagonal channel of right tegmen well indicated. Wings
elongate, relatively narrow, moderately iridescent: sub-
costa (mediastine in the original) and a number of costal
veins clavate; ulnar vein quadriramose; axillary vein with
three rami in distal two-thirds; intercalated triangle small
but distinctly and clearly defined...”

Character analysis (0 — plesiomorphy; 1 —apomorphy
relative to other species within genus and/or Cariblatta,
which was chosen as an outgroup based on high similarity,
but retention of all original states of characters due to
standard habitus (not derived like in Cariblattoides):

1. Head significantly elongated: apomorphy; ple-
siomorphic state is elongated, but more or less
of normal cockroach appearance, i.e., less than
1.2 times longer than wide (head more or less stan-
dard in both Cariblatta Hebard, 1916 and Neoblat-
tella Shelford, 1911)

2. Pronotum with coloration concentrated in cervical
structures: apomorphy; plesiomorphic state is col-
oration simple or dark stripes are more primitive in
the Blattellidae

3. Terminal palpomere short: apomorphy; plesiomor-
phic state is the terminal palpomere long (also in
Cariblatta and Neoblattella)

4. Terminal palpomere cup-like: apomorphy; ple-
siomorphic state is normal shape of the terminal
palpomere such as in Cariblatta and Neoblattella
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(even when the terminal palpomere is homoplasi-
cally cup-like in several unrelated Blattellidae)

5. Forewing elongated more than 3.5:1: apomorphy
(elongation itself is an autapomorphy of the genus);
plesiomorhic state is the forewing normal, as in ma-
jority of cockroaches including the outgroup, Cari-
blatta

6. Forewing with distinct costal margin: apomorphy
(plesiomorphically absent in Cariblatta, Neoblat-
tela and most Cariblattoides species)

7. Forewing monochromatically colored: apomorphy
(plesiomorphic coloration of forewing is medial
(with more dark central stripe) in some Cariblatta
and Neoblattella; the coloration in the later two gen-
era vary, except for the coloration mentioned, the
coloration is different from those appearing in Cari-
blattoides)

8. Forewing colored monochromatically medially, with
more dark central stripe: plesiomorphy (see above),
monochromatic median coloration without the cen-
tral stripe is an apomorphy

9. Forewing RS indistinct, terminal R(+RS) branches
not dichotomized: apomorphy (plesiomorphically is
RS distinct and/or terminally branched like in all
studied Cariblatta and Neoblattella — the eventual
reduction is homoplasic)

10. Forewing M+Cu with over 10 branches: plesiomor-
phy (also in Neoblattella); apomorphy is reduced
number

11. Forewing CuA branched: strong plesiomorphy in
primitive Blattellidae (homoplasically simple in
Cariblatta)

12. Hindwing with simplified RS: apomorphy (branched
in otgroup Cariblatta and rest Blattellidae)

13. Hindwing monochromatic, pale: plesiomorphy
(state in Neoblattella and Cariblatta); apomorphic
is any other derived coloration pattern.

Cariblattoides labandeirai sp. n.

Holotype. 41619/542284-AB. Part and counterpart of
a complete ?male (Figs. 3a, 4, 5).

Type locality. Denson Site 1998, Green River, Col-
orado, USA.

Type horizon. Green River Formation, Eocene, Ter-
tiary.

Paratypes: 40190/542285; 40193/542288 (AP),
542286, 542287, 542289; 41088/542290, 542291 (AP
LS 95); 41139/542292 (PC) (Diptera collection databa-
sis); 41142/542293, 542294 (DS 4); 41678/542295(8)9,
542297 (LS 99). All the same locality and horizon as the
type (for sublocalities see M&M).

Differential diagnosis The present species can be
differentiated from all living Cariblattoides species by
branched forewing median vein M, terminally branched
CuA and strong, distinct and black, overlapping apex
costa, and by differentiated hindwing R1. All other char-
acters are present in some of the living species, but in
different combinations (see discussion for remarks and
comparison).

Description Head free, often preserved in upright po-
sition; palps long, the last segment short and cup-like.
Antennae very soft and long, with at least 90 segments.
Pronotum coloration as in Fig. 3A. Both wings strongly
elongated, with reduced venation. Forewing extremely
elongated (length/width 9-10 mm/2.5 mm), with sharp-
ened apex, with extremely short simple Sc. Radial field
very narrow (not reaching half of the wing’s width) with
main stem of R nearly straight; rich simple R (15 in holo-
type) ascending parallel, without secondary branches; M
rich (10 in holotype), but short, with parallel branches de-
scending directly from the main branch in angle compa-
rable to ascendance of R, a single M is dichotomised, rest
are simple; CuA reduced to a single branch dichotomised
near margin (2 veins meet margin); few simple A present
(4 or 5in holotype), except for Al all meet posterior mar-
gin. Dark forewing coloration restricted to longitudinal
stripe along the clavus and central part of the medial and
cubital areas, reaching to the apical part of the radial area.
Hindwing Sc simple, very short — end before the wings
halve; RS differentiated, mostly simple — a single branch
is dichotomised (9 veins meet margin in the holotype). R1
consists of one richly branched (6 veins at the margin in the
holotype) branch vein, with dense secondarily branched
veins; M simple, slightly curved; CuA reduced to 2 (pos-
sibly 3 branches, with 3—-4 veins at margin), CuP simple,
copying the posterior-most CuA; Al widely branched (4).
Vannus pleating veer-like. Body soft and thin. Sterna and
terga colored posteriorly. Legs long with margins colored,
hindleg femur very long.

Remarks and comparison See discussion.

Derivation of name After Conrad C. Labandeira, a
superb teacher, scientist and one of the collectors of the
Green River material.

Character of preservation 13 complete specimens.

Discussion

In addition to characteristic unconfuseable elon-
gated habitus and size with extremely long legs,
strong autapomorphies such as elongated head, hind-
wing with widely branched Al or A2, maxil-
lary palps with characteristic ratio of respective
palpomeres (?:1:0.9:1:0.8 — see Figs. 3A, 4D) with

© 2012 The Authors
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Fig. 3 Cariblattoides labandeirai sp.n. Holotype. NMNH 41619/542284-A. (A) A complete ?male. Eocene. Green River, Colorado,
USA. Forewing length 10 mm. (B) pronotum of the female allotype (Aibonito, Guayama, Puerto Rico, July 14-17, 1914; HG Barber;
AMNH New York) of the type species, C. suave Rehn et Hebard, 1927, identical to that of the C. labandeirai sp.n. holotype. (C) palp

of C. guayanensis Bonfils, 1975.

terminal segment cup-like (homoplasically in Supella
abotti Rehn, 1947) allow the cathegorization within
the genus Cariblattoides. Large, deplanate pronotum,
slender and narrow body, pale and widely arcuate base of
forewing makes this genus with 13 living species a good
monophylectic group originating from Supella or its pre-
cursors (retaining the original blattellid bauplan of both
wings and the lack of autapomorphies characteristic for
other genera of the Blattellidae, and synapomorphic re-
duction of forewing RS and CuA, differentiate this genus
from the rest of Blattellidae). Alternatively, both genera
can had a shared history during the Green River times.

The present new fossil species share all the apomor-
phies with living representatives of the genus, except the
simple CuA and branched hindwing R1. It additionally
has some secondary characters limited to Cariblattoides,
namely the sophisticated coloration of pronotum identi-
cal with C. suave, and the coloration of forewings with
indistinct basal-most R, identical with C. fontesi. Thus it
can be safely catherorized within the genus.

On the other hand, there are some differences, which
need clarification. While the general habitus, details of
head and pronotum and wing coloration are characteristic
for Cariblattoides, the wing venation pattern is identical
with related Supella longipalpa (Fabficius, 1789) as fig-
ured by Rehn (1951) (as Supella supellectilium). Thus
it is necessary to analyse the differences in detail. The
forewing radial area is identical with Supella and closely

© 2012 The Authors

related to (Supella) Namablatta Rehn, 1937 in having R
simple and in undifferentiated RS. Nevertheless, some
extinct as well as extant species of Supella (whole sub-
genus Nemosupella Rehn, 1947) have RS differentiated
and venation expanded (Rehn, 1947) and this character
is polymorphic even within species of Supella and could
not be treated as diagnostic. Moreover, this character is
polymorphic even within Cariblattoides and thus repre-
sents no contradiction of placing the present fossil within
this genus. R branches are homoplastically simple in di-
verse other more or less related living cockroaches such
as in Eustegasta, Pseudomops, Ectobius, Chorisoneura,
Euphyllodromia and others, mostly with reduced venation
and/or size.

The more unusual is the character of branching of M
and CuA, descending in an angle opposite to bifurca-
tions of R. This character is different to that of the living
Cariblattoides and is present exclusively in Supella and
Ectobius. But again, in these genera this character of di-
chotomisation is polymorphic (Rehn, 1947), apparently
due to reduction of venation in smaller species (e.g., in
Supella longipalpa) and as such is without phylogenetic
and/or taxonomic relevance.

The most significant difference with phylogenetical
information is the branched forewing CuA, suggest-
ing that Cariblattoides (based on the present species)
diverged before the divergence of Cariblatta and
Neoblattella spp. Within the lineage, this character
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is significantly plesiomorphic (branched) only in the
very basal Symploce (Rehn, 1951), but polymor-
phic also in derived Supella (Rehn, 1947). Due
to the terminal dichotomisation, and not a fully
expressed branch, this can also eventually be a unique
character reversal or deformity of the holotype.

The clear separation of branched hindwing R1 is also
different. In contrast to other characters, this one is ple-
siomorphic and polymorphic (polymorphic also in Su-
pella), with R1 indicated (although not richly branched)
in some living Cariblattoides species (see character 9), but
reduced in the closest relative of Supella, the Namablatta
(Rehn, 1937). R1 tends to reduce even within Polyphagi-
dae and Blattidae — see Rehn (1951).

Thus, Supella is similar in venation and palp, but not
in general habitus, even when S. longipalpa, the most
departured from the standard morphotype of the genus
has also a slender habitus, and S. orientalis Grandcolas,
1994 has general habitus identical with the Cariblattoides
(including the form of forewing, but head is not elon-
gated, and coloration with characteristic central stripe,
see Grandcolas, 1994). Thus it is possible that the precur-
sors of Supella were direct ancestors of Cariblattoides.
All this taken together does not contradict the placement
within Cariblattoides, although eventually would allow
us to erect a new subgenus, which we would not consider
oblique.

Additionally, Cariblattoides has flattened pronotum
larger than the most related Cariblatta and Neoblattella,
longer narrow tegmina, with subparallel margins (see
Hebard, 1916 for Cariblatta). It can be further distin-
guished from Neoblattella by fewer discoidal sectors of
the tegmina and strongly deplanate pronotum (Rehn &
Hebard, 1927). Thus the sister genus is Cariblatta with
Neoblattella a sister taxon to them (Rehn & Hebard,
1927). Both Neoblattella and Cariblatta are known from
the Eocene sediments of Europe (Schmied, 2009, un-
published observation), with the whole group apparently
derived from precursors of Supella (synapomorphic in
elongated forewing with numerous parallel M branches
descending directly from the main M branch in an angle
comparable to descention of R, weakly separated RS; A
except Al ending in posterior margin; simple CuA (in
advanced Supella); and in reduced hindwing CuA and
general venation scheme of the hindwing with separation
of basal-most RS, which is plesiomorphy of basal living
Supella — subgenus Nemosupella.

Cariblattoides labandeirai sp.n. resembles C. suave
from Puerto Rico in maxillary palp fourth joint signifi-
cantly longer than fifth, unlike in C. instigator from Cuba
where both segments are of subequal length. Neverthe-
less, C. labandeirai has apical segment even shorter and

much more oval. Females of C. suave also have identical
coloration of pronotum, similar to some representatives
of the genus Cariblatta, supporting indication about their
relation (Rehn & Hebard, 1927). (Nevertheless, it must
be noted that both Cariblattoides and Cariblatta con-
tain species with pronota with two dark stripes as well
as species with characteristic cervical coloration.) On
the other hand, C. suave has coloured hindwing, which
was apparently pale in C. labandeirai sp.n., and more
expanded coloration of forewing, which reaches the pos-
terior margin in C. suave.

It is notable that in C. suave females have shorter and
broader wings than in males, but the holotype of C. laban-
deirai has wings significantly elongate and thus is unlikely
to represent a female (thus this specific coloration pat-
tern appears plesiomorphic for both sexes). In seven col-
lected individuals of C. suave, the forewing measurements
(9.5-11.5/2.9-3.5 mm) of C. labandeirai were more elon-
gate, similar to C. instigator (—9.6/—2.7 mm). The num-
ber of veins of C. suave and C. labandeirai in the radial
area is approximately the same (14-19), but C. laban-
deirai apparently has less reduced venation in the medial
and cubital area (12 M + CuA) compared to C. suave
(6-7 discoidal veins — M + CuA), C. instigator (7 dis-
coidal veins in holotype), C. minor (8), C. unicolor (7),
C. guyanensis (6), C. fontesi (7) and C. sinnamariensis (9
discoidal veins in holotype) (for others, see below). The
single extant species with expanded M is C. piraiensis
(11 including one CuA). There are conservatively 5 anal
veins present in all species of Cariblattoides.

C. gruneri Bonfils, 1975 — a larger species (forewing
length/width 11.7/3.2 mm) also has simple hindwing M,
and 4 CuA branches (3 in C. labandeirai). Another larger
species is C. guyanensis (forewing length/width 11.6-
12.5/2.9-3.1 mm), which has even more expanded ve-
nation in the radial area (£20), and reduced venation of
Media (6). The process of reduction of CuA, characteris-
tic for the genus, is nearly complete in this species (and
also in C. sinnamariensis) — a single CuA fuses with
the radial stem. Palp of C. guyanensis is very similar
to C. labandeirai (perhaps a synapomorphy). Hindwing
of C. guyanensis has apomorphically widened apexes of
radial branches (even more expressed in C. sinnamarien-
sis), present cross-veins (most likely an autapomorphy),
but branched M (plesiomorphic even in respect to C. la-
bandeirai). C. sinnamariensis has plesiomorphically (in
respect to all the known species) branched hindwing
CuA (7).

C. minor is another comparatively large species, with
less prolonged tegmina (12/3.5 mm) and pronotum col-
oration similar to C. labandeirai, but with finer dark
pattern.

© 2012 The Authors

Journal compilation © Institute of Zoology, Chinese Academy of Sciences, Insect Science, 19, 143-152



Eocene Cariblattoides from North America 149

Fig. 4 Cariblattoides labandeirai sp.n. Holotype. NMNH 41619/542284. A complete ?male. Eocene. Green River, Colorado, USA.
(A) general habitus; (B) forewing; (C) hindwing; (D) pronotum and head; (E) terminalia and hindwing. Forewing length 10 mm.

Scales = 1 mm.

C. unicolor differs in having uniform coloration of sig-
nificantly elongated forewing (12/3 mm).

C. fontesi has comparatively robust forewing
(10/3 mm), but coloration similar to C. labandeirai. Sim-
ilar lengths are present also in the palps, but the apical
palpomere is not oval as in C. labandeirai and C. piraien-
sis. Hindwing of C. fontesi has more expanded venation
in the RS area (plesiomorphy).

C. piraiensis has palp entirely identical with C. la-
bandeirai, with oval cup-like terminal segment and also
identical forewing coloration (in some specimens — this
character varies). It is also a single species with expanded
forewing M (10). Pronotum coloration is also similar.
Nevertheless, this species differs in having less elongated
forewings (under 4:1) — a plesiomorphy and expanded
hindwing RS (plesiomorphy).

© 2012 The Authors

C. mattogrossensis and C. neoinstigator have pronotum
with two dark stripes and expanded forewing RS. Their
tegmina are less elongated (under 3.5:1).

C. albomarginata with the forewing length 11 mm is
likely the taxon with the most primitive characters, as it
has shortest head, widest wing, rich R (20), and standard
dichotomisation of M (with both branches descending
at the same angle) resembling Neoblattella (in Cariblat-
toides posterior branches tend to descent from the straight
stem). On the other hand, it has simplified M (6) and sim-
ple CuA (both synapomorphies of living representatives
of the genus; expanded M is characteristic also for C.
piraiensis) and uniformly colored center of the pronotum.

C. belenensis with the most simplified M (5), simple
CuA and (as with all known species) 5 anal veins, and
simplified hindwing CuA (3), appears to be the most
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Fig. 5 Cariblattoides labandeirai sp.n. (A) Holotype NMNH 41619/542284-B; (B) NMNH 41139/542292 (PC) (Diptera collection
databasis); (C) NMNH 40193/542286 (AP); (D) NMNH 41142/542293 (DS 4). Eocene. Green River, Colorado, USA. Scales = 10 mm.

Table 1 Cariblattoides character matrix of 13 extant and the present extinct species of Cariblattoides, and Cariblatta spp. as outgroup
(OG) (the same dataset is provided for related Neoblattella and Supella as well as the rest of Blattellidae).

sp/character 1 2 3 4 5 6 7 8 9 10 11 12 13
Cariblatta (OG) 0 0 0 0 0 0 0 0 0 0 ? 0 0
albomarginata 0 0 0 0 0 0 0 0 0 1 1 ? 1
belenensis 1 1 1 0 1 0 0 0 ? 1 1 ? 0
fontesi 1 0 1 0 0 0 0 1 1 1 1 1 0
gruneri 1 ? 0 0 1 0 1 ? ? 1 1 ? 0
guyanensis 1 1 1 0 1 0 1 ? 0 1 1 0 0
instigator 1 0 0 0 1 0 0 0 ? 1 1 ? 1
labandeirai sp.n. 0 1 1 1 1 1 0 1 1 0 0 1 0
matogrossensis 0 0 1 0 0 0 0 0 0 1 1 0 0
minor 1 1 1 0 1 0 1 ? 1 1 1 ? 0
neoinstigator 0 0 ? ? 0 0 0 0 1 1 1 ? 1
piraiensis 0 1 1 1 1 0 0 0 0 0 1 1 0
sinnamariensis 1 0 0 0 0 0 1 ? 0 1 1 1 0
suave 1 1 1 0 1 0 0 0 0 1 1 1 1
unicolor 1 1 1 0 1 0 1 ? 1 1 1 ? 0

0 — plesiomorphy; 1 — apomorphy; ? unknown character. Data were obtained basing on the present study, unpublished observations and
the following references: Hebard (1916), Rehn and Hebard (1927), Rocha e Silva Albuquerque (1954, 1955, 1958, 1964ab, 1967) and
Bonfils (1975).

© 2012 The Authors
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derived species (in spite of its large size with forewing
length 12 mm).

To summarise, C. labandeirai has palp identical with
C. piraiensis (synapomorphy) (nearly identical with C.
fontesi), pronotum identical with females of C. suave
(plesiomorphy) and forewing coloration identical with
C. fontesi and similar to C. piraiensis (synapomorphies).
Thus, the most related living taxon appears C. piraiensis
from Brazil.

The cluster analysis (Fig. 1) and the consensus tree of
the parsimony analysis (Fig. 2) reveal results comparable
with the empiric observation, but the relation of C. suave
and C. belenensis appears artificial.

Generally, variation within the genus includes diverse
variations in the combinations of all studied characters
(see Table 1) except for hindwing (with an exception of
coloration, hindwing venation is principally identical in
all living representatives — variable only in the number of
veins in RS area), CuA (simple in all extant species) and
colored costa of C. labandeirai. The conservative pattern
of hindwing (with unmodified radial area [most signif-
icantly involved in flight], and more similar to that of
Supella and primitive Symploce) in the earliest C. laban-
deirai infers the strong selection due to active flight (and
elongated habits) in all living Cariblattoides. It is notable
that extinct C. labandeirai has the hindwing radial area
(most significantly involved in flight) unmodified, and is
more similar to that of Supella and primitive Symploce.

The present species can be more easily identified than
other undescribed species — it is very distinct morpho-
logically and as such is easily determinable (in contrast
to most other species at the locality, which can be con-
fused according to the preservation of body only, and as
such belong to indetermined specimens). Otherwise the
preservation is standard (with an exception of the holo-
type which is the only specimen at the locality with both
wings visible), and even in these completely preserved
specimens, venation is indistinct due to overlap with body
structures.

All specimens have size and coloration within normal
intraspecific variability range as the type species and thus
very probably belong to a single biological species. Nev-
ertheless, a closely related taxon due to eventually belong-
ing to slightly different layers cannot be excluded. This is
a general problem of palaeoentomology and authors are
not aware of any larger type series which would not face
this problem. Thus the material is included in the type
series, clearly representing the same morphospecies, but
eventually not the biological species.

The presence of a derived living genus in the Eocene
suggests the radiation of newly evolved living genera
after the Paleocene/Eocene boundary must have been ex-

© 2012 The Authors
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tremely rapid (it indicates that nearly all living genera
— even such advanced ones as Cariblattoides — evolved,
speciated and radiated within 5 Ma at most). The earliest
representative of such a derived genus, the present C. la-
bandeirai cannot be considered more primitive than most
of the living species. Radiation but also origination of
modern genera of cockroaches thus could be associated
with the thermal maximum (PETM) and massive inva-
sions of tropical elements polewards — into unoccupied
habitats.

Conclusions

* Cariblattoides labandeirai sp.n. was a common
species in the Eocene assemblage of the Green River.
Nevertheless, according to taphonomic advantages,
13 of 289 identified cockroaches may be a little over-
estimated figure compared to other species.

* |t was a rather advanced taxon within the genus,
apomorphic in 8 of 13 characters, with only two
significant plesiomorphies (dichotomized forewing
CuA and branched hindwing R1).

* Most closely related living species is C. piraiensis
from Brazil.

* The presence of this derived blattelid genus during
the Eocene indicates the radiation of most living
cockroach genera must have taken place in a short
time interval near the Palaeocene/Eocene boundary.
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Abstract

Dinosaurs undoubtedly produced huge quantities of excrements. But who cleaned up after them? Dung beetles and flies
with rapid development were rare during most of the Mesozoic. Candidates for these duties are extinct cockroaches
(Blattulidae), whose temporal range is associated with herbivorous dinosaurs. An opportunity to test this hypothesis arises
from coprolites to some extent extruded from an immature cockroach preserved in the amber of Lebanon, studied using
synchrotron X-ray microtomography. 1.06% of their volume is filled by particles of wood with smooth edges, in which size
distribution directly supports their external pre-digestion. Because fungal pre-processing can be excluded based on the
presence of large particles (combined with small total amount of wood) and absence of damages on wood, the likely source
of wood are herbivore feces. Smaller particles were broken down biochemically in the cockroach hind gut, which indicates
that the recent lignin-decomposing termite and cockroach endosymbionts might have been transferred to the cockroach
gut upon feeding on dinosaur feces.
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Introduction

The Triassic, Jurassic and Early Cretaceous terrestrial ecosys-
tems differed from extant ecosystems for various reasons, one of
them being the presence of gigantic reptiles. The energy flow was
principally less efficient (more rapid) and also the general
appearance of the landscape was dissimilar [1,2]. Grasses, flowers
with their fruits, large butterflies, and before the latest Jurassic, all
eusocial insects (cockroaches, termites, ants, bees) were absent
[3,4]. Discerning between dinosaur feces decomposers (which were
not identified until now) is also essential as it changes the general
appearance of our assemblage reconstructions. Moreover, the
problem is of a principal, systemic importance. If nothing fulfilled
this role, a large amount of dung would prevent soil regeneration
just as it suffocated the pasture systems and prevented grass
regeneration in present-day Australia [5]. Grasses were absent
before the Early Cretaceous, but such influence will definitely alter
extinct cenoses similar to some extent to the variety of living fern
groups or perhaps taxa such as Gnretum and Ephedra. On the other
hand, bird droppings are known to significantly (often positively)
influence vegetation composition of ombrotrophic bogs [6]. Late
Cretaceous biomes actually contain grasses and silicified plant
tissues (phytoliths) preserved in the Maastrichtian coprolites
(presumably from titanosaurid dinosaurs) from the Lameta
Formation in India show that at least five taxa from extant grass
(Poaceae) subclades were present during the latest Cretaceous [7].

PLOS ONE | www.plosone.org

Was the Mesozoic world full of sterile dinosaur dung, clean as a
modern forest, or transitional between these two extremes?
Circumstantial evidence of dinosaur (probably hadrosaur) copro-
lites [8,9] suggests that feces were used. The absence of dung-
beetles during the Triassic and near-absence during most of the
Jurassic [10] (roughly half of the age of dinosaurs) and their
radiation associated only with the spread of modern grasslands [1]
is still under discussion [2].

Feces have a greater capacity to retain moisture than the parent
plant tissue [11] and coprophages exploit the microbial consortia
concentrated on these recycled cellulose-based foodstuffs; the
microorganisms serve not only as a source of nutrients and gut
mutualists, but they also pre-digest recalcitrant substrates [12].
Microbial dominance is so pronounced that fecal pellets may be
considered as living organisms [12]. They consist largely of living
cells, they consume and release nutrients and organic matter, and
they serve as food for animals higher on the food chain [13].

Any excrement is a valuable source of nitrogen, and its amount
must have been huge [14] at least seasonally [15], during the age
of dinosaurs. Each single separate dung might have had a volume
of 7 liters [8]. Probably an important feature of dinosaur and
pterosaur excrements (as in birds and reptiles when compared with
mammals) was the large proportion of nitrogen compared with
phosphorus [16]. The association with urine and thus with a high
concentration of phosphoric acid, oxalic and carbonic acids and
salts, primarily sodium chloride, leads to the recent conclusion
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about the association of dung-beetles and coprophagy with
mammals (not with dinosaurs) since the very beginning [17]. On
the other hand, some common (11 of the 15 deposits) fossilised
dinosaur coprolites contain 13-85% of rotting conifer wood with
only 0.20-0.30% of nitrogen (conifers are utilized by the living
cockroach Cryptocercus — the most important wood-decomposing
cockroach) with its attendant microbial and detritivore fauna and
thus augmented the resource options of Cretaceous ecosystems
that lacked fodder provided by grasses and other derived
angiosperms [8,18]. The consistency of the coprolites during the
deposition varied from fairly cohesive to viscous liquid and fluid to
some extent — those containing a significant amount of wood are
most easily recognizable as their high wood content prevented
degradation [8].

In addition to dung, it has recently been proposed that the
density of sauropods was high enough to produce the amounts of
methane necessary for sustaining the warm climate during the
Mesozoic [19].

The cockroach family Blattulidae, described by Vishniakova
[20] originated in the Late Triassic and constitutes a (co-)Jdominant
group of insects (~1%) throughout the whole Jurassic and
Cretaceous [21]. They are often completely preserved [22-24]
and contributed to knowledge of some general patterns such as the
decreasing variability of species over time, and mass mutations
[25,26]. The Blattulidae constitute the sole cockroach fossils
preserved in several Cretaceous localities such as Shin Khudukh
and some others in Mongolia and Verchnebureinskaja Vpadina in
Russia, and are the dominant insect fossils in diverse Mesozoic
ambers [27,28]. The hypothesis tested and supported in the course
of the present research was the heterogeneous character of the diet
of these Mesozoic cockroaches (in contrast to homogeneous one of
all the studied Cenozoic and present ones). There are numerous
Tertiary (Cenozoic) cockroaches preserved with the gut-content,
but all of them have a homogenecous diet. The same holds for the
studied living cockroaches. The occurrence of any wood (digested
twice, a second time by cockroaches, after it was previously
digested by herbivores; Figs. 1E, S1) was entirely unexpected.

Protozoan cysts and helminth eggs preserved in the Early
Cretaceous fguanodon coprolite represent the only reported case of
dinosaur parasites [29], but the discovered trophic relation of
dinosaur-age vertebrate herbivore and insects might appear
important also due to the structuring of the extinct ecosystems
via parasites (and pathogens) transferred. Trophic association of
Mesozoic vertebrates and insects suggest endoparasite transfer as
well.

A similar transfer is known from numerous living species, e.g.,
from Blatta onentalis and Perplaneta americana feeding on human
excrement that contained cysts of Chilomastix mesmili and rats eating
food that had been contaminated with feces from these
cockroaches became infected with this protozoan [30].

Materials and Methods

The material studied herein is from Mdeirij-Hammana, Baabda
District Governorate Mount Lebanon, Central Lebanon - detailed
coordinates for the localities of completely studied specimens
(mostly immatures: (39, 76A, 6231-m, 778AB, 799, 800, 810CD,
845AB, 934AB, 1062, 1274B,D, FAL -3C (Falougha), 133.C,
JEZ.F-14 (Wadi Jezzine, Jezzine District, Governorate Southern
Lebanon), 1669-B, RIH-33 (Rihane outcrop, Jezzine District,
Governorate Southern Lebanon), (deposited at the Lebanese
University); AMNH Lebaneese amber 22, 77, 84, 91 (Bcharreh
District, Governorate North of Lebanon; Jouar Ess-Souss,
Bkassine, Jezzine District, Governorate Southern Lebanon, all
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deposited in the American Museum of Natural History), 7. lebani
holotype (Jouar Ess-Souss, Bkassine, Jezzine District, Governorate
Southern Lebanon, Acra collection) can not be revealed due to site
protection [31], in a Lower Cretaceous (ca. 120 Ma) amber-
bearing deposit. An enicocephalid assassin bug, three ceratopo-
gonid biting midges, and two male coccids occur as syninclusions.
Examined specimen (1094A-I) was not embedded in epoxy resin
due to ST examination, but for photography a drop of maple sirup
and a coverslip glass was attached to see inside. It is deposited at
the Lebanese University, Faculty of Sciences II, Lebanon. We
performed a microtomographic scan of the amber piece (0.185 g,
well transparent dark yellow-red sample) at the full-field X-ray
imaging station TopoTomo beamline of the ANKA light source.
The scan covered 180 angular degrees with 2,800 radiographic
projections measured. We used a filtered white beam radiation
with a spectrum peak at ~20 keV. A sample-to-detector distance
of 35 cm resulted in both absorption contrast and edge enhancing
phase contrast in the projection images. These were recorded by
an indirect detector system based on a scintillator coupled to an
optical microscope and a CCD detector [32]. The magnification
factor of the optical microscope was 22.4 which led to an effective
pixel size of 0.4 um with attached CCD camera pco.4000 with
4008 x2672 pixels. We processed each radiographic projection
using a single distance phase retrieval algorithm [33] integrated in
ANKA phase plugin [34] for Image] and reconstructed the
volume by PyHST reconstruction software [35]. The triangle
algorithm is unknown, but the original surfaces contain so many
polygons that the details lost to a reduction to 10% are negligible.

For segmentation of the coprolites we used software Amira 5.4.
After loading the volume data as an image stack of virtual slices,
we labelled the whole coprolites and the dense particles with the
segmentation editor of the program. We exported and reassem-
bled the surface models from the labels with the software Cinema
4D R12. Volumes were calculated from the polygon meshes using
the GeoTools2010 plug-in.

Before creating the interactive 3D graphics, we reduced the
surface polygons once more to 10%. The objects were saved as
Collada files and opened with the software Right Hemisphere®
Deep Exploration 6. After creating the object hierarchy, we saved
the data as Universal 3D files, opened with Adobe® Acrobat® 9
Pro Extended, and integrated into PDF files.

Results

Distribution of the Blattulidae is associated with the abundance
of dinosaurs (fig. 2F). In the Lebanese amber, the Blattulidae
constitute 8 of the 15 identified (21 studied) cockroach samples
including Ocelloblattula ponomarenkoi Anisyutkin et Gorochov, 2007
[36], in addition to the Umenocoleidae (n=1), Caloblattinidae
(n=2), Raphidiomimidae (n = 1), Liberiblattinidae (n = 1), Blattel-
lidae (n=2), and Mesoblattinidae (n = 2; Nymphoblatta azari) [37].

The present fossil (Fig. 1) can be categorized as belonging to
Blattulidae on the basis of small size, chaetotaxy and a significant
comparative specimens of amber which include both immatures
and adults [28,38]. Its characteristics are a small size, large head,
antennae with corrugated surfaces, and with 2-3 rows of long
sensilla (Fig. 1BC), pronotum and abdomen with two longitudinal
stripes, cerci with long spurs and extremely long sensilla, legs short.
Especially notable are round elevated pronotal structures of the
present nymph (see Fig. 2B), somewhat resembling lanterns (A
lantern is a specialised light-producing organ of cockroaches.) of
the luminescent cockroaches of the genus Lucihormetica [39,40].

The diet of the Blattulidae is revealed for the first time. Five
coprolites (the last one still protruding from the abdomen) that are
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Figure 1. Dinosaur-age cockroach of the extinct family Blattulidae. (A - head to leg end length: 3.8 mm) with antennal sensory system (B, C)
and five preserved coprolites (D - optical, E - surface rendering of numbered coprolites and dense particles based on the image stack from
synchrotron X-ray microtomography; F - ST orthoslice with labelled boundaries and fragments). Lebanon amber 1094A-I. Scales 0,5 mm.

doi:10.1371/journal.pone.0080560.g001

elliptical in shape and circular in cross section (volumes
847,381 um®,  2080,512 um®,  2401,192 um®, 3435,904 um®,
4597807 um®) (Fig. 1E, S1) amounting to a total volume of
13362,796 um®, and about 0.35 mm long contain heterogeneous
material. They are preserved in a single piece of amber, adjacent
to a fossil of the Early Cretaceous cockroach, and represent a
new type of trace fossil (coprolite adjacent to a preserved dead
organism) that will be designated elsewhere. 1.06% (141,081 um®)
is filled by partially digested particles of wood. The structure of the
wood is revealed on the largest particles and the lignin bilayer (part
of the numerous parenchymatous tangential ray cells) is apparent
on Fig. 2a and Sl. The distance among parenchymatous
tangential cells is roughly 10 um.

The surfaces are smooth and the edges of the particles are
rounded even in the largest particles (and also inside of cavities).
The size of them (ca. 30,000 um? is still very small when
compared to the mouthpart and mouthful size (e.g., particles of the
cockroaches of this size often reach 0.4 mm at the widest point).

Wood within the present coprolites has a characteristic, possibly
power law distribution of particles larger than 100 um® (distribu-
tion curve at Fig. 2F can be characterised with the equation

PLOS ONE | www.plosone.org

y = —1.964x +10.695; y = log (size); x = log (number of debris)), but
the frequency of smaller particles decreases (Fig. 2D) at 100 pm”,
which is far enough to be recorded by the present technique
(effective pixel sizes below 0.5 um are common for the present
synchrotron (ST)). The wood particles are not distributed
concentrically and/or in an otherwise ordered way.

Additionally, this wood is apparently decayed in the hind gut
(intestine and/or rectum - as in termites - not in mid gut or
stomach) as the last incompletely formed coprolite (caused by
stress-defecation and still extruding from the body) contains
numerous larger wood particles (S1). This enhanced gut activity is
documented by the amorphous structure of the coprolite apparent
in the sections (Fig. 2C).

The distribution curve of the wood particles is ambiguous. The
gut-processed particles are diminished below 100 um®, which is
the rough limit for the smooth edges caused by the cockroach gut-
processing. On the other hand, the linear (in log scale) distribution
of particles, combined with rounded edges in larger scale (up to
10,000 umx) and the absence of small particles and isolated
tracheae (only 3 linear particles are present, and they probably do
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Figure 2. Dinosaur-age wood decomposing cockroach with coprolite and its ecological context. A) wood fragment no. 123 (coprolite
no. 3), volume 23077 um? (TRC- parenchymatous tangential ray cells); B) Lebanese amber (Blattulidae 1094A-l), length (head to leg end): 3.8 mm; C)
a virtual synchrotron section (~1.2 mm) through coprolite no. 3, wood particles are pale; D) percentual representation of volume of the respective
wood particles; E) distribution analysis of simple particle count of 280 wood fragments present in all five coprolites plotted over the fragment size; F)
Ratios of the Blattulidae and “Voltziablatta”- group - families that replaced each other during the Triassic (interrupted arrow) - to all cockroaches,
plotted over the timescale (in Ma). The origin and extinction of dinosaurs are pointed with arrows. “N in %" means percentual representation of

number of specimens, “spp in %" is a percentual representation of species. Original data.

doi:10.1371/journal.pone.0080560.9002

not represent tracheae) in the present coprolite suggests external
pre-digestion.

Dinosaurs apparently had consumed leaves along with the
twigs, but the soft parts of leafs are unrecognizable in the ST
signal. Only the hard and dense wood particles are distinct.

Discussion

The most effective exploiters of nitrogen in animals are
cockroaches, often capable of nitrogen extraction and symbiont
transfer even from their own feces or from feces of vertebrates
including the popular guano of diverse vertebrates. Its storage and
transfer to conspecifics is thought to be used as currency in mating
and parental investment strategies [12]. Cockroaches feed on the
droppings of frugivorous, insectivorous, and haematophagous bats,
but not carnivorous bats [41]. Insect communities on the dung of
crocodiles, varanid lizards and big turtles are virtually unstudied,
and bird dung is generally too small to be utilized by a specialized
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dung cohort [17]. Nevertheless, several living cockroaches are
associated with bird nests and presumed to feed on bird dung
[12,42-46]. The only large volume bird dung of the oil bird
Steatornis caripensis or guacharo (see Tab. 1) is processed by
cockroaches [47], which is another (indirect) support for the
present inferences as birds are direct descendants of dinosaurs
(often systematically cathegorized directly inside them). Numerous
authors [48] note explicitly but without specification direct
utilisation of reptile dung. Christoffersen & De Assis [49]summa-
rise pentastomid parasites transferred to cockroaches via feeding
on reptile and amphibian feces (see Tab. 1). Although appearing
trivial, cockroaches, one of the dominant insect orders during the
Mesozoic were never examined as representing top candidates for
partial processors of dinosaur dung.

The present specimen represents a derived secondary trace
within a trace (traces of microorganisms on wood preserved in a
coprolite—a trace of a cockroach within amber—a trace of a tree).
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Table 1. Distribuition of living dung-feeding cockroaches supporting their common and cosmopolitan distribution [41],
exclusively in dark (nocturnal, cave or under dung) environments.

Species Family Locality Country Dung Host Habitat Continent Reference
Arenivaga grata Corydiidae Tucson USA, Arizona guano Bat Bat cave North America [83]
Mountains,
Blabverus discoidalis Blaberidae  Bogor, Java Indonesia feces Flat-tailed Outdoors Asia (84]
gecko
Blatta orientalis Blattidae Johannesburg ~ South Africa dung Human Hospital Africa [30]
Hospital
Blattella germanica  Ectobiidae ? Egypt feces Human Villages Africa [85,86]
Ergaula Corydiidae Selangor Malaysia guano Bat Bat cave Asia [87,88]
scarabaeoides
Eublaberus distanti  Blaberidae Guanapo Cave  Trinidad and dry guano  Fruit bat Bat cave South America [4]
Tobago
Eublaberus posticus Blaberidae Trinidad island ~ Trinidad and feces Bat Indoors South America [89]
Tobago
Eublaberus posticus Blaberidae Tamana cave Trinidad and guano QOilbird Bird cave South America [52]
Tobago
Euthyrrhapha nigra  Corydiidae Antsinomy Madagascar guano Bat Bat cave Africa [90]
grotto
Gyna kazungulana  Blaberidae ? East Africa guano Bat Bat cave Africa [91]
Gyna maculipennis  Blaberidae Lualaba Dem Rep Congo guano Bat Bat cave Africa [92]
Opisthoplatia Blaberidae Formosa Formosa dung Human Outside Asia Shikano in [93]
maculata (=Taiwan)
Paratemnopteryx Ectobiidae Kookabinna Western Australia guano Bat Cave Australia [94]
kookabinnensis George
Paratemnopteryx Ectobiidae Nullarbor Plain  Australia guano Bird Cave Australia [95]
rufa
Paratemnopteryx Ectobiidae Rope Ladder Queensland guano Bat Cave Australia [94]
weinsteini Cave
Parcoblatta bolliana Ectobiidae Texas USA dry dung  Cow Pine woods North America [96]
Parcoblatta Ectobiidae Florida USA dry dung  Cow Pine woods North America [97]
fulvescens
Periplaneta Blattidae Sarawak Mt. Malaysia guano Bird Cave Asia [98]
australasiae Jibong
Periplaneta Blattidae Malaysia feces Small reptiles  Outdoors Asia [99]
australasiae
Periplaneta Blattidae Punta Gorda, South Africa dung Goat Outside; vacant  North America [100]
australasiae Florida house
Periplaneta Blattidae Formosa Formosa feces Macaca Indoors Asia [101]
americana (=Taiwan) cyclopis
Periplaneta Blattidae Vengurla India guano Bat Bat cave Asia [102]
americana
Periplaneta Blattidae Sumatra Sawah Indonesia feces Human Coal mine Asia [103]
americana Lunto
Periplaneta Blattidae western Bengal India feces Human Coal mine Asia [104,105]
americana
Periplaneta Blattidae Johannesburg ~ South Africa dung Human Hospital Africa [30]
americana Hospital
Periplaneta Blattidae ? Egypt feces Human Villages Africa [85,86]
americana
Periplaneta Blattidae Accra - Ghana (Gold feces Erythrocebus Indoor (glass Africa [106]
americana laboratory Coast) patas jars)
Periplaneta Blattidae Araripe Brazil feces Worm lizard Outdoors South America [107]
americana
Perisphaerus sp. Blaberidae Jalor caves Malaysia guano Bat Cave Asia [108]
Pycnoscelus Blaberidae St. Croix USA, Virgin feces Chicken Chicken roosts  CentralAmerica [109]
surinamensis Islands
Pycnoscelus Blaberidae Puerto Rico USA dry dung  Cow Pine woods CentralAmerica [43]
surinamensis Mona Island
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Although it represents a unique find in respect to both quality of
preservation in amber as well as the incidental character of the
preserved “act”, coprolite feedings of Mesozoic cockroaches from
other families can be excluded based on the positive evidence in
the form of preserved gut contents. Several dozen species from the
sedimentary record of diverse families (Mesoblattinidae, Calo-
blattinidae, Ectobiidae, Liberiblattindiae, Umenocoleidae) were
found with the gut content. All of them contain unprocessed
heterogenous organic debris, but no wood (unpublished observa-
tion), which is irreconcilable with coprophagy. Thus the only
family adept for such duties is the family Blattulidae—the last
ecologically significant family with unstudied gut content. The
generic diversity of this family was significantly low, namely only
12 genera are present in their 80 million years of ecological
dominance. This low diversity is also represented in the fossil
inventory of the Lagerstatten and is direct evidence for very
uniform, constant niches and probably also for a more or less
uniform diet. This phenomenon is also visible in the unusually
minor differences between genera of the sedimentary and amber
records. This minimal diversity is highlighted to a greater extent
by the sparse disparity. With the exception of two rare species, all
Blattulidae are very similar. Uniformity is especially shown by the
transversally striated extremities. This coloration dominates in the
whole Mesozoic, but was lost at the K/Pg boundary along with the
extinction of dinosaurs, although this colouration occurs in extant,
nocturnal and arboreal Allacta australiensis under different body
colors.

Just a lack of diversity could mean it had a limited niche, one
that could be seen in modern roaches, but combined with the
longest lasting ecological dominance within cockroaches and
unique morphology (such as corrugated surface of antennae—
Fig. 2B,C), indicating the niche of the Blattulidae was different
from that of living cockroaches.
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Table 1. Cont.

Species Family Locality Country Dung Host Habitat Continent Reference

Pycnoscelus Blaberidae Selangor Malaysia guano Bat Cave Asia [87,88]

striatus

Simandoa Blaberidae Simandou Guinea guano Fruit bat Cave Africa [110]

conserfariam Mts.

Symploce cavernicola Ectobiidae Sarawak Mt. Malaysia guano Bird Cave Asia [98]
Jibong

Tivia Corydiidae Katanga Province Dem Rep Congo  guano ? Cave Africa [92]

macracantha

Tivia sp. Corydiidae Antsinomy Madagascar guano ? Cave Africa [90]
grotto

Trogloblattella Ectobiidae Nullarbor Australia guano Bird Cave Australia [95]

nullarborensis Plain

Xestoblatta Ectobiidae La Selva Costa Rica dung Bird ? Cental America [4]

hamata

Xestoblatta Ectobiidae Chilibrillo Panama guano Bat Cave Cental America [111]

immaculata

unidentified ? ? ? dung Horse, Cow Desert ? [112]

unidentified Corydiidae ? Ecuador dung Bird Outdoors South America [12]

unidentified ? ? Malaysia feces House gecko  Indoors Asia [113]

unidentified ? Hawai USA feces Giant toad Outdoors North America [114]

Feeding of diverse cockroaches on bird excrements and also facultative feeding on reptile and amphibian dungs is apparent. Based on Bell et al. [12], Christoffersen &

De Assis [49] and Roth & Willis [115].

doi:10.1371/journal.pone.0080560.t001

Generally, during the Mesozoic representatives of the family
Blattulidae usually comprise ~1% of all insects and over 30% of
cockroaches (Fig. 2F), and thus were probably associated with a
dominant group of vertebrates—probably sauropod dinosaurs.
Special features of the present specimen such as extremely short
and wide body with very long cerci suggest it is closely related to
Grandocularis kurnubinsi from Jordanian amber (described based on a
nymph [50] of a similar stage and size). It apparently represents a
closely related species, but differs in the form of the pronotum, eye
size, coloration and chaetotaxy. In adults, bioluminescent “lan-
terns” were apparently absent—adults of at least several species of
the Blattulidae were documented as crepuscular or diurnal, not
nocturnal-on the basis of the eye morphology and common
occurrence together with diurnal species within a single pterosaur
and/or dinosaur coprolites and/or regurgites [51]. Cockroach
nymphs occurring in dung would signal to adult ovipositing
females by a lantern system. But the detection of luminescence of
lanterns embedded in amber would be difficult. Unfortunately, the
ST signal in a large piece of amber is too weak even to reveal
morphological details and thus the presence of these morphofunc-
tional units cannot be validated.

One can imagine the distinct contrast coloration characterized
by distinct alternating light-and-dark stripes would be advanta-
geous (for communication) in an open and confined habitat of
dung surfaces. On the other hand, neither cockroach guano
dwellers nor recent “external” coprophages have any conspicuous
coloration. Additionally, all living coprophagous cockroaches live
concealed within and/or under dung. In nocturnal conditions of
caves, nymphs also burrow in the surface of loose guano. They
may be completely concealed, or may rest with their heads on the
surface with their antennae extended up into the air; if the guano is
compacted, the cockroaches remain on its surface and are
attracted to irregularities such as the edge of a wall, a rock, or
even a footprint [52]. In these dark conditions, guano cockroaches
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are also present on dung and mostly are absent from cave zones of
dry soil, stones, or pebbles [53,54].

The low diversity may be a consequence of a heterogenous diet
and/or low specialization of herbivorous animals of which
dinosaurs were the most abundant (suggesting there was relatively
little nutritional variability in their excrement and thus less need
for specialized roaches). Low specialization of at least some
dinosaurs is confirmed by phytoliths extracted from the Upper
Cretaceous coprolites (from dicotyledons, conifers, and palms)
from India, suggesting that the suspected dung producers
(titanosaur sauropods) fed indiscriminately on a wide range of
plants, including grasses [7]. With the diversification of mammals
[55], diverse specialized dung-beetles co-evolved [2] and these
cockroaches, possible with low specialization in their feeding
behaviors became extinct.

Generally, before the massive radiation of the Blattulidae at the
beginning of the Jurassic, their niche was occupied by the
superficially similar “Voltziablatta” group of cockroaches, which
became extremely rare along with the radiation of the Blattulidae.
In all Mesozoic sites, “Voltziablatta” and the Blattulidae occur in
congeneric species pairs, discretely differing in size, but not in
general appearance, thus doubtfully representing nocturnal and
diurnal cohorts (occurrence of both sexes in both groups was
validated earlier [51]). This enigmatic observation is unexplained
and needs further investigation. The Voltziablatta group phyloge-
netically connects its descendants, the herein studied Blattulidae
and living cockroaches which bear endosymbionts; namely
termites, Soctala and Cryptocercus all descended from Liberiblattini-
dae. If this mutualism had a single origin, it must have been in the
Voltziablatta group (fixed to flora and wood of Voltzia plants), where
the lignin consumption must have originally evolved. In the
opposite case, we would need to consider three independent
origins of endosymbionts, which molecular data do not support

[56].

Coprolite and Dung Decomposition

Presence of related endosymbionts in termites and cockroaches
of the family Cryptocercidae was postulated to be an evidence for
their direct relation. Nevertheless, the probable presence of
endosymbionts in the Mesozoic clade which diverged from stem
of higher cockroaches explains the monophyletic origin of these
symbionts in both groups also in the phylogenetic reconstructions
where they are not directly related [3]. The question is why was
this capability lost in most regular cockroaches?

The hypothesis that lignin-decomposing insect and their
endosymbionts originated via the consumption of wood pre-
digested by herbivore animal needs explanation. Feeding on
lignified wood and also foliage-cating became more widespread in
both dinosaurs and insects only with the radiation of angiosperms
at the Early Cretaceous/Late Cretaceous boundary [1]. Dung
consumption by Mesozoic termites, assisting in decomposition of
processed plant matter was already proposed [14].

Even the wood decay is preserved in a single sample, it is clear
that these cockroaches might have employed at least a semisocial
way of life to provide the horizontal endosymbiont transfer (thus
supporting the view that it evolved just once, as confirmed by the
phylogenetical scheme). In recent tropics, where food is available
for bats throughout the year, guano deposition is predictable and
also supports very large, persistent groups of cockroaches—
guanobies [57].

To summarize the arguments supporting dung processing, this
single sample is decisive in showing a coprolite still extruding from
the body (and thus belonging to the body fossil as a producer,
excluding incidental preservation) and containing modified wood
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fibres with typical parenchymatous tangential ray cells. Lignin can
not be processed this way without endosymbionts and even in the
case it has been modified to some extent by some fungi, it must
have been pre-processed externally. The wood was apparently
processed before it entered the cockroach digestive tract as
indicated by the large extent of digestion apparent in cavities
(which definitely exclude the mechanical processing) and the
fragment preservation plotting fragment volume over the fragment
number—Tig. 2e; additional indirect support comes from dung-
processing of living cockroaches, Tab. 1. It must be stressed, that
the extent of smoothing of large particles including large cavities
excludes the exclusively within insect processing and is evidence
for external pre-digestion. In this respect, a source of the wood
directly from the environment can be excluded. There are only
three possibilities for the pre-digestion, namely the fungal
(excluded below based on selective disadvantage of preference of
large indigestible particles and absence of wood damages before
the Late Cretaceous contrasting with plethora of coprolites
containing wood) and vertebrate pre-processing or their combi-
nation. Large particles are numerous indicating that they were not
selectively avoided during consumption. Underrepresentation of
smaller particles was apparently due to biochemical digestion of
wood lignin as do their eusocial (extinct cockroaches of the family
Socialidae and termites) and semisocial (Cryptcercidae) descen-
dants. Although it is very probable that dinosaurs preferred wood
processed by fungi, fungi-only pre-digestion and feeding of these
cockroaches can be excluded based on the presence of large
fragments combined with low partition of wood. Such a small
amount would suggest selective feeding on fungi-modified wood,
in which circumstances large particles are contradictive; on the
contrary, unselective feeding on coprolites would contain the
expected spectrum of particles of diverse size. The only possible
explanation is that these were caused by herbivorous vertebrates.
Due to the dominance of these cockroaches for the same 200
million years as dinosaurs, no other vertebrate group is as
promising for this candidature. It can not be excluded that
cockroaches also cleaned up after some small, unknown vertebrate
herbivores, but these can be excluded from the present study as
small vertebrates can not digest wood.

Certainly, in such a case, in any solitary taxa the capability of
symbiont transfer and thus utilizing lignin was necessarily lost.
Termites did not exist before the Middle Jurassic, but their
precursors under study were apparently pre-adapted for wood
decomposition — and thus possessed one of the necessary
conditions for the origin of a eusocial way of life. Nevertheless,
termites were diversified in the very beginning of the Cretaceous as
evidence from the presently studied locality in Lebanon also
indicates [3,58,59].

Transfer of microflora within dinosaurs was proposed via
juvenile coprophagy [60], which facilitates microflora but also
endoparasite transfer with cockroaches. It is actually the intestinal
bacteria and metabolic by-products [61,62] of the herbivore gut
(perhaps dinosaurs), which likely allowed for lignin digestion in
Blattulidae (by protozoans). The small proportion of wood content
(~1% is of only partially processed wood remnants and up to 5%
of completely processed wood, not recognized in the ST) in the
cockroach coprolite indicates that wood was not the primary
constituent of the diet of the present individual, and rather
supports the derived source. This is also indicated by the Late
Cretaceous dung of herbivorous reptiles [63], probably dinosaurs
(entirely of comminuted plant tissue with the predominance of
secondary conifer xylem tissues of Cupressaceae). The unmodified
state of the cells and the absence of gymnospermous wood in dung
[64] is still problematic, but the small size of the plant fragments
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infilling the fossil burrows suggests comminution or sorting by
invertebrates [63]. Also several gymnosperms remains (Cheirole-
pidiacae and Araucariacae) were found in the unstudied coprolite
(larger than the present ones) from the same deposit in Lebanese
amber.

The distance among parenchymatous tangential cells of the
wood in the present coprolite is roughly 10 um, which is
comparable to the structure of wood of fossil Taxodioxylon
vanderburghii or Metasequoia glyptostroboides (20-30 pm [63]). Even
more similar parenchymatous tangential cells (1020 um) are
found in unidentified conifer wood from dinosaur coprolites (as
indicated in Fig. 5B, upper part of [8]). Interestingly, this wood
originates from trees growing in warm and semiarid Late
Cretaceous environments preserved in the sediments of the Two
Medicine Formation [8], which is in contrast to the warm and
humid amber-producing Early Cretaceous forest of Lebanon.
Anyway the specific determination of fossil conifer woods is very
difficult and requires comparisons of many features that do not
seem to be present in the small particles of wood in the fecal
pellets.

The wood (the length of the largest fragment was 13 cm)
preserved in dinosaur coprolites is characterized by absence of
cylindrical wood stems (no terminal twigs were digested); damage
to lignin such as the presence of pliant tracheids, uneven cell walls
and deformed and missing cells is also characteristic [8]. This,
along with the fact that the vertebrate gut cannot hold complex
lignolytic organisms, because these protists are anaerobic suggests
fungal decay prior to consumption [8]. On the contrary, the small
amount of small wood particles in these coprolites indicates they
were processed within dinosaurs and support decomposition of the
smallest particles both in dinosaur and cockroach coprolites.

Coprolite and Dung Decomposition-defecation

In spite of the diversity of behaviors reported from amber, a
review by Arillo [66] contains a single defecation, reported from a
Dominican amber termite [67]. Nevertheless, there is a rich
Cretaceous termite record of distinctive fecal pellets with
diagnostic hexagonal cross-sections that commence during the
Hauterivian or Barremian [68] and continue to occur in various
woods to the end of the Cretaceous. Some of these pellets may
have originated from individuals belonging to taxa such as the
cusocial cockroach Sociala that occurs in Mesozoic amber [3].
Fecal pellets from wood are known [69], and most amber
coprolites contain wood remains and are assigned to wood borers
among termites, beetles or some other insects [70,71]. Additional
pellets are known from the Dominican amber [72] and frass
containing fungi are known from Archingeay amber [73].
Defecation was probably often associated with escaping behaviour,
because more than 60 samples of Lebanese amber (coprolites are
often separated) contain coprolite of diverse size and shape (large
elongate, oval). Lots of them were preserved with wood fibers. In
the same piece there are insects like ceratopogonids, chironomids,
archizelmerids (extinct flies) and wasps, but these coprolites are not
associated with insects and are mentioned here to demonstrate the
common defecation behaviour, not the wood processing. No trace
fossils documenting specialized dung provisioning are known
before the Late Cretaceous [2].

General Ecology of Dung Provisioning

Detritic food chains strongly predominated in the Mesozoic [2]
and the dominance of the Blattulidae among cockroaches seems to
be associated with dung being the most valuable source of
nitrogen. It is improbable that there were specialized guilds of
dung feeders in the Mesozoic comparable with modern regarding
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structural complexity and ecological efficiency: Sciaridae and
Scatopsidae (flies) with rapid larval development were remarkably
rare [74], as well as dung beetles, although both are present in the
Lebanese amber [75] along with decomposer flies of the families
Psychodidae and Sciaridae. However, they were absent before the
Jurassic and extremely rare during the entire Jurassic [10,64,75].

Alternative opportunistic exploiters of dinosaur dung were
snails. Multiple associations of 132 (with 0-66 specimens each)
fossils (Megomphix, Polygyrella, Hendersonia, Prograngerella, and three
aquatic taxa) have also been observed on or within 6 of the 15
herbivorous dinosaur coprolite deposits [15].

Despite the great diversity and quantity of scarabeid beetles in
the Mesozoic ([10] especially in the Middle Jurassic locality
Daohugou in Inner Mongolia, China), only a few species can be
considered as possibly coprophagous. Only 3 dung ball-makers
from the subfamily Scarabacinae are known: Prionocephale deplanate
(Upper Cretaceous Lanxi formation, Zhejiang, China [76]),
Cretonitis copripes (Early Cretaceous Zaza Formation, Baissa, Russia)
and an undescribed species [72,77] of the living coprophagous
genus  Trypocopris. Representatives of the Geotrupidae were
probably coprophagous: Parageotrupes incanus from the Yixian
Formation [78], and Cretogeotrupes convexus and Aphodius (s.1.)
(Aphodiinae) from Baissa [77,79].

An alternative hypothesis claiming mainly aquatic plant diet of
dinosaurs [80] and thus water defecation does not explain at least
some damage to terrestrial plants.

The dung of known Mesozoic herbivores is composed mainly of
undigested fern and gymnosperm tissues and was utilized by
opportunistic detritivores together with other plant litter [2].

The specialized coprophagy by beetles is recorded as late as the
Late Cretaceous when the diet of grazing dinosaurs apparently
contained angiosperms other than grasses and ecosystems were
based on biomes similar to grasslands [1]. Based on our
investigations, pollen and angiosperms in the Lebanon amber
are indicated by at least 56 different taxa.

The decay of wood pre-digested in dinosaur gastrointestinal
tracts explains and predicts the single origin of lignin consumption
in the common ancestor of termites, eusocial cockroaches (Soczala),
and semisocial cockroaches of the family Cryptocercidae. It would
also explain a huge number of termite-like fecal pellets (containing
wood) in Mesozoic ambers with parallel absence of any termite
damage to wood [68]. The fact that termites were a major lineage
responsible for the degradation of plant tissues (when compared
with cockroaches) is irrelevant in this respect as they originated not
earlier than in the Middle Jurassic when their ancestors, certain
Liberiblattinidae appear in the fossil record [4] and thus can not
play any role in the decomposition of early sauropod dung. In
contrast, blattulid cockroaches and their ecological equivalents
originated as early as the Permian—Triassic boundary.

The contemporary robust appearance of Cryptocercidae does
not require a major morphological shift from anticipated dung-
beetle-habits. It is likely that dung processors will also lose wings
like Cryptocercidae, but in caves, wing loss and associated
morphological changes occur more frequently in organisms that
rely on plant debris than those that rely on guano [81]. Under all
circumstances it is apparent, that termite and cryptocercid
ancestors were pre-adapted for lignin decay and, likely, provided
a limited sanitation to herbivorous reptiles. Based on the
correlation of distribution of reptiles and the dominance of the
blattulid cockroaches in Mesozoic ecosystems, and their coeval
occurrence in the present amber-bearing strata [82], these
herbivorous reptiles were most likely the dominant sauropod
dinosaurs.
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Supporting Information

Figure S1 Synchrotron imaging of 5 coprolites of
dinosaur-age immature cockroach from the Lebanese
amber (Blattulidae 1094A-I). Seclect transparent mode for 3D
visualization and rotation.
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Abstract

Morphna paleo sp. n., the earliest winged representative of any living cockroach genus and the earliest representative of
the family Blaberidae, is described from the Danian Arkhara-Boguchan coal mine in the Amur River region (Russian Far
East). The branched Sc and A suggest Ectobiidae (=Blattellidae) probably is not the ancestral family because Blaberidae
were derived directly from the extinct family Mesoblattindae. The associated Danian locality Belaya Gora yielded
Ergaula stonebut sp. n., the earliest record of the family Corydiidae. Both species belong to genera codominant in the
Messdl locality, thus validating their dominance in early Cenozoic assemblages.

Key words: fossil insects, fossil cockroaches, Tertiary, Blaberidae, Corydiidae, Morphna, Ergaula

Introduction

The Paeocene epoch, with 177 known extinct insect species: 44 coleopterans, 28 dipterans, 28 hemipterans, 27
hymenopterans, 15 odonates, 10 orthopterans, 8 neuropterans, 6 trichopterans, 5 mecopterans, 2 dermapterans, and
1 lepidopteran (EDNA fossil insect database; http://edna.palass-hosting.org; active 2.5. 2012) is the least known
Tertiary period in terms of insect diversity. No cockroaches, only two related termite species and a single
mantodean Arvernineura insignis have been described from Menat (Piton 1940). In contrast, 6124 Eocene, 2663
Miocene and 2550 Oligocene species have been recorded. Pliocene and Plei stocene species are also numerous, but
in EDNA underrepresented due to the presence of living species in these Epochs (EDNA catalogise only original
designations of species).

Cockroaches originated in the Bashkirian Carboniferous, with the oldest record originating from the
Quilianshan in China (Zhang et al. 2012, Guo et al. 2012). Typical Mesozoic families were derived from the
Phyloblattidae near the P/T boundary and the stem of the living families (but also the stem for all mantodeans and
termites) can be traced from the Mesozoic family Liberiblattinidae (VrSansky 2002, 2010, 2012). The earliest
record of any living family is the ectobiid (blattellid) Piniblattella vitimica (Vishniakova, 1964) from the earliest
Cretaceous (VrSansky 1997). Before this study, living cockroach genera, including highly advanced forms, were
known starting from the early Eocene (Archibald & Mathewes 2000) and the modern fauna is considered to
originate around the Paleocene-Eocene Therma Maximum (PETM—VrSansky et al. 2011, 2012b). (The amber
fossil ?Blattella lengleti, is a nymph and may represent a separate genus.) The present study provides evidence for
the occurrence of at least some extant genera before the Palaeocene side of the PETM, and in parallel provides
earlier evidence for the two living families Corydiidae and Blaberidae.
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Material and methods

Two joined forewings were collected by Yu.L. Bolotsky in the stratotype section of the Tsagayan Formation
(Belaya Gora locality). This specimen is deposited in the Amur Natural History Museum of the Institute of
Geology and Nature Management, Far Eastern Branch Russian Academy of Sciences (ANHM IGNM FEB RAYS),
Blagoveshchensk, Russia. One isolated wing was collected by E.V. Bugdaevain the upper plant-bearing bed in the
Arkhara-Boguchan coal mine. This specimen is deposited in Paleontological Institute of Russian Academy of
Sciences, Moscow, Russia. Comparative living material provided in the photograph originates from the collection
of Vit Kubar (Thailand, Mae Hong Son Province, Soppong, 7-12.V.1996) deposited in collection of the second
author (V) in the Institute of Zoology, SAS, Bratislava.

Geological background

The Zeya-Bureya Basin is located in the middle course of the Amur (Heilongjiang) River (Fig. 1B-D).
Development of its sedimentary cover began in the Late Cretaceous with accumulation of the Kundur Formation
(Santonian-Campanian). This stratigraphic unit is represented by sandstones, siltstones, and mudstones containing
abundant freshwater fauna. These sediments in some structures are oil-and-gas bearing. Over them is the Tsagayan
Formation, which is divided into three subformations. The lower Tsagayan Formation consists of conglomerates,
mainly clays with sandstone interbeds; its geological age is the early-middle Maastrichtian (Bugdaeva 2001,
Markevich 1994, 1995; Markevich et al. 2004, 2010, 2011). The late Maastrichtian part of the middle Tsagayan
Formation includes conglomerates, sandstones siltstone, and lenses with plant remains. The Danian upper part of
the Tsagayan Formation is represented by conglomerates, sandstones, clays and coa seams. The plant-bearing beds
occur here. The fossil plants have been studied since the 19th century (Heer 1878; Kryshtofovich & Baikovskaya
1966; Krassilov 1976). This flora was named Tsagayan flora.

The stratotype section of Tsagayan Fm is outcropped in the mouth of the Darmakan River, along the northern
and north-eastern slopes of Belaya Gora Mount. It is represented by conglomerates, sandstones, siltstones, and
mudstones. We obtained from each bed abundant fossil spores and pollen that allowed us to define the
Maastrichtian and Danian age of deposits and the position of the K-T boundary (Bugdaeva 2001). The clay with
bedded plant remains lies 37 m above that boundary (Fig. 1C); the thickness of this bed is 3 m. The following fossil
plants were collected: Podocarpus tsagajanicus Krassil., Taxodium olrikii (Heer) Brown, Metasequoia disticha
(Heer) Miki, Androvettia catenulata Bell, Potamageton cf. nordenskioldii Heer, Hydrocharis sp., Limnobiophyllum
scutatum (Dawson) Krassil., Trochodendroides arctica (Heer) Berry, Carinalaspermum bureicum Krassil. and
Nyssa bureica Krassil. The burial is dominated by leaves of Limnobiophyllum and shoots and |leaves of Taxodium.
Other remains occur rarely. Remains of fossil insects have been found in this locality, including Buprestidae,
Chironomidae, as well as caddisworm cases of Folindusia cf. communita Cockerell, 1925 and Terrindusia minuta
Vialov et Sukacheva, 1976. The upper part of the upper Tsagayan Fm contains productive coal seams and several
coa mines. One of the mines (Arkhara-Boguchan coal mine) is located near Arkhara settlement. It has three plant-
bearing beds with abundant fossil plants; the cockroach wing was found in the upper plant-bearing bed (Figs.
1B-C).

The family name Ectobiidae is used instead of Blattellidae and Corydiidae is substituted for Polyphagidae,
based on ICZN Ruling (see Beccaloni & Eggleton 2011; but with reservations of inclusion of termites within order
of cockroches).

Systematic palaeoentomol ogy
Blattaria Latreille, 1810 (= Blattodea Brunner von Wattenwyl, 1882)

Blaberidae Brunner von Wattenwyl, 1865

Epilamprinae Princis, 1960
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Epilamprini Handlirsch, 1925
Morphna Shelford, 1910
= Morphnina Princis, 1958

Diagnosis (after Shelford 1910): Form rather dorsoventrally flattened. Vertex of head covered or amost covered
by pronotum, which is trapezoidal, sub-cucullate and posteriorly produced obtusely. Tegmina and wings fully
developed, exceeding the apex of the abdomen. Supra-anal lamina of typical Epilamprine shape. Cerci moderately
long. Femora moderately armed with spines beneath. Posterior metatarsus equal in length to succeeding joints; all
the joints entirely unarmed beneath, their pulvilli large, pulvillus of metatarsus apical but produced towards the
base of the joint.

Type species. Morphna maculata (Brunner von Wattenwyl, 1865).

Composition (updated from Princis 1967, 1971).

Morphna amplipennis (Walker, 1868) (India)
= Epilampra amplipennis Walker, 1868
Morphna auriculata (Brunner von Wattenwyl, 1865) (India)
= Epilampra auriculata Brunner von Wattenwyl, 1865
Morphna badia (Brunner von Wattenwyl, 1865) (Thailand, Malaysia, Sumatra, Java, Borneo)
= Epilampra badia Brunner von Wattenwyl, 1865
= Epilampra ramifera Walker, 1869
Morphna clypeata Anisyutkin & Gorochov, 2001 (Vietnam)
Morphna decolyi (Bolivar, 1897) (India)
= Molytria decolyi Bolivar, 1897
Morphna dotata (Walker, 1869) (Thailand, Malaysia, Borneo)
= Epilampra dotata Walker, 1869
Morphna humeralis Bruijning, 1948 (Sumatra)
Morphna imperatoria (Stal, 1877) (Philippines)
= Epilampra imperatoria Stal, 1877
Morphna maculata (Brunner von Wattenwyl, 1865) (Malaysia, Sumatra, Java, Borneo)
= Epilampra maculata Brunner von Wattenwyl, 1865
= Epilampra polyspila Walker, 1868
= Molytria shelfordi Kirby, 1903
Morphna moloch (Rehn, 1904) (Thailand)
= Epilampra moloch Rehn, 1904
Morphna plana (Brunner von Wattenwyl, 1865) (India, Sri Lanka)
= Epilampra plana Brunner von Wattenwyl, 1865
= Homal opteryx biplagiata Bolivar, 1897
= Epilampra punctifera Walker, 1868
= Homal opteryx templetoni Kirby, 1903
Morphna pustulata Hanitsch, 1930 (Sumatra)
Morphna sp. (Germany) extinct, Eocene (MES 10188)

Morphna paleo sp. n.
(Figs. 1A, 20)

Holotype. PIN 5142/12. Right forewing fragment; type locality, Archara-Boguchan, Far East, Russig;
type horizon, Tsagayan Formation, Danian Paleocene.

Diagnosis. Forewing with length about 23 mm, width 9 mm. Numerous cross-veins present in M and CuA.
Anal intercalaries punctuated.
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FIGURE 1. A) Morphna palaeo sp. n., holotype PIN 5142/12; Danian sediments (or Paleocene sediments) of Archara-
Bogucan in the Far East of Russia. Forewing length 23 mm; B) sections of Danian |localities Belye Gory: Belaya Gora (1) and
Arkhara-Boguchan (2) (1—conglomerate; 2—sandstone; 3—siltstone; 4—claystone; 5—coal; 6—acid tuff; 7—strata with
cross-bedding; 8—locality of fossil flora; 10—locality of fossil insects); C) Profiles of Belaya Gora locality, the stratotype
section of Tsagayan Formation (1—conglomerate; 2—sandstone; 3—siltstone; 4—claystone; 5—coal; 6—acid tuff;
7—deposits of the Maastrichtian middle Tsagayan Formation; 8—deposits of the Danian upper Tsagayan Formation;
9—Ilocality of fossil flora; 10—locality of fossil insects; D) Localization (Japan to the Right).
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FIGURE 2. A) Ergaula stonebut sp. n. Holotype ANHM 4/7; Danian sediments (or Paleocene sediments) of Belaya Gora, Far
East, Russia. Left forewing 3lmm long. B) Maes of Ergaula capucina, Thailand (Mae Hong Son prov., Soppong,
7.-12.V.1996, Vit Kubai leg., coll. L. Vidlicka, ZIN SAS). Note significant folding line on right forewingand strong fold along
Sc, apparent also in fossil. C) Morphna palaeo sp. n. Holotype PIN 5142/12; Danian sediments (or Paleocene sediments) of

Archara-Boguc¢an in the Far East of Russia. Forewing length 23 mm.

PALEOCENE COCKROACHES Zootaxa 3635 (2) © 2013 MagnoliaPress - 121



Description. Forewing without coloration. Venation distinct with apparent intercalaries and rich cross-veinsin
M and CuA. Subcostal area wide, with Sc richly branched (secondarily). R regular, parallel; M (5) slightly curved,
running close to R (apomorphy), fusing to CuA. CuA rich (8). Anal veins simple with punctuated intercalaries.

Remarks. The combination of parallel forewing margins, wide and branched Sc, fusion of M with CuA
running close to R, basalmost branches of CuA running parallel to CuP and simple A place this taxon in Morphna.

Morphna has been considered to be a comparatively terminal taxon of Epilamprinae (Rehn 1951).
Nevertheless, the new species points to a very initia stage of the evolution of Blaberidae, since compared with
Ectobiidae (=Blattellidae) fusion of M with CuA running close to R and wide, branched Sc are apomorphies. In the
living fauna, Morphna is restricted to southeast Asia (India, Sri Lanka, Malaysia, Sumatra, Java, Borneo,
Philippines and Thailand). The genus is quite diverse in species and some seem to have little in common (e.g., M.
pustulata is elongated, with curved forewing posterior margin). On the other hand, the most closely related living
species, M. plana (Brunner von Wattenwyll, 1865) from Sri Lanka, differs only in possessing numerous cross-veins
(plesiomorphy) and in size. All the living representatives of the genus are considerably larger than M. paleo sp. n.
(apomorphy), with forewing lengths of 41-50 mm.

Two basal branches of R have teratological fusion of veins (see VrSansky 2005: this particular parallel fusion
of two ascending R branches is unknown in fossils), but this character is without systematic value. Irregularity
between R and M isinterpreted as an apomorphy based on the absence of this character in Cretaceous cockroaches.

Etymology. From Greek palaios: ancient or primitive.

Corydiidae Saussure, 1864 (= Polyphagidae Walker, 1868)

Corydiinae Saussure, 1864 (= Polyphaginae Walker, 1868)
Corydiini sensu Rehn, 1951

Diagnosis (after Rehn 1951). Both sexes with at least tegmina present, wings usually present, but sometimes
considerably reduced. Tegmina varying from norma to somewhat reduced, obovate and densely coriaceous
(mostly in females). Humeral area more developed than in Polyphagini, if coriaceous then broadly expanded. Sc
rami regular, not crowded. R without posterior branches, most branches terminating anteriorly, some apically,
instead of curving posteriorly. M with free base, its branching regular and direct. Cu not curving distinctly away
from plical furrow, CuP not joining cubitus.

Diagnosis (after Walker 1868). Female: Body short-elliptical, convex, dull, very thickly and minutely
punctured. Head shining, impressed between the eyes, with atransverse furrow near the mouth. Eyes not far apart.
Second joint of the palpi subclavate; third slightly securiform, very much longer than the second. Antennae
setaceous, submoniliform, not more than half the length of the body; first, second and third joints short; following
joints very short. Prothorax extending somewhat beyond the head and over the basal part of the fore wings when
they are expanded, rounded in front and on each side, slightly furrowed along each side; its breadth along the hind
border more than twice its length; hind border hardly rounded; hind angles slightly falcate; a lyre-shaped mark in
the disk. Mesothorax, metathorax, pectus and abdomen shining, mostly smooth. Abdomen with the segments above
and beneath near the tip retracted in the middle towards the disk; sides fringed, with bristles; subanal lamina small,
bilobed. Cerci lanceolate, submoniliform, setose. L egs stout; tibiae armed with some strong spines; first joint of the
tarsi twice the length of the fifth, which is very much longer than the second. Fore wings coriaceous, membranous
towards the border; costa much rounded; tips conical; principal veins distinct in the coriaceous part; transverse
sectors numerous, irregular. Hind wings membranous, strongly and thickly reticulated; transverse sectors
numerous, irregular.

Type species. Ergaula carunculigera (Gerstaecker, 1861)

Composition (updated from Princis 1963).

Ergaula Walker, 1868
= Dyscologamia Saussure, 1893 (typeis cesticulata = pilosa)
= Parapolyphaga Chopard, 1929 (typeis erectipilis = pilosa)
?= Netherea VrSansky et Anisyutkin, 2004 (type is haatica)
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Ergaula capensis (Saussure, 1893) (Nigeria, Cameroon, Democratic Republic of the Congo, Congo, Uganda,
Kenya, Tanzania, Zambia, Zimbabwe, Angola)
=Dyscologamia capensis Saussure, 1893
=Dyscologamia wollastoni Kirby, 1909
Ergaula capucina (Brunner von Wattenwyl, 1893) (Myanmar)
=Homoeogamia capucina Brunner von Wattenwyl, 1893
Ergaula carunculigera (Gerstaecker, 1861) (Philippines (Luzon))
=Corydia carunculigera Gerstaecker, 1861
=Ergaula scaraboides Walker, 1868
Ergaula funebris (Hanitsch, 1933) (Borneo)
=Dyscologamia funebris Hanitsch, 1933
Ergaula nepalensis (Saussure, 1893) (Nepal, Myanmar)
=Dyscologamia nepalensis Saussure, 1893
Ergaula pilosa (Walker, 1868) (Sumatra, Malaysia, Java, Borneo)
=Zetobora pilosa Walker, 1868
=Dyscologamia cesticulata Saussure, 1893
=Dyscologamia chopardi Hanitsch, 1923
=Parapolyphaga erectipilis Chopard, 1929
=Polyphaga sumatrensis Shelford, 1908
Ergaula silphoides (Walker, 1868) (Cambodia)
=Polyphaga silphoides Walker, 1868
Ergaula atica VrSansky et Anisyutkin, 2008 (Isragl) extinct, ?Eocene (based on male)
?= Netherea haatica VrSansky et Anisyutkin, 2008 (Isragl) extinct, ?Eocene (based on female)
Ergaula spp. (Germany) extinct, Eocene (common in Messel, based on both sexes)

Ergaula stonebut sp. n.

Holotype. IGNM FEB RAS ANHM 4/7. Both forewings; type locality, Archara-Boguchan, Belaya Gora locality,
stratotype of the Tsagayan Formation, Far East, Russia; type horizon, Tsagayan Formation, Danian.

Diagnosis. Forewing narrow, length/width: 31/11 mm, its venation reduced to approximately 50 veins at
margin. Sc branched broadly. Intercalaries distinct, coloration indistinct.

Description. Forewing fore margin dlightly arcuate. Sc with both anterior (3 on left forewing, 1 on right
forewing) and posterior (4, 4) branches. R more or less regularly branched, with venation more dense towards
apex; veins secondarily branched (19, 16). M with secondary branches, curved posteriorly (11, 12). CuA largely
simplified, reduced to 3 branches at most. Anal veins sparse (6, 7).

Remarks. E. stonebut sp. n. differs from Therea Bilberg, 1820 (India) (the same tribe) in having costal space
comparatively narrow and Sc less expanded and with branches running more longitudinally, M and R reduced to
some extent and fused. Eucorydia Hebard, 1929 (SE Asia) and Miroblatta Shelford, 1906 (Borneo) have
exclusively straight stem of R (without any posterior branches), the latter comprises deviant forms with extremely
wide forewings, sometimes reduced to some extent. Homoeogamia Burmeiser, 1838 islimited to America (Mexico
and South America) today.

Ergaula stonebut sp. n. can be placed within Ergaula by simple exclusion and differs from its congeners only
in minor characters. It isgeneraly very similar to E. atica from the sediments of Israel (presumably Eocenein age),
including the narrowness of forewings with distinct intercal aries and wide space between respective Sc branches (3
symplesiomorphies). E. atica aso is very large, (forewing length 35 mm). The single preserved individua is
distinctly coloured and posses numerous deformations. Undescribed specimens from the Messel, Germany are also
very similar (H. Schmied, in preparation).

The E. stonebut sp. n. forewing is without deformities; it is narrower than in any living species. The type
species E. carunculigera differsin having a considerably smaller forewing (21-27 / 13.5 mm) (Gerstaecker 1861).
Ergaula. capucina differsin having all Sc venation dense; E. pilosa has dense Sc venation in the anterior region
only (Rehn 1951). Males of E. capensis are much larger (55-57 mm in total body length) (Hanitsch 1938).
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The much smaller forewing of E. funebris (forewing length 22 mm: (Hanitsch 1933)) is monochromatic a
character likely shared by E. stonebut sp. n. However, the wing of E. funebrisis much wider. Ergaula nepalensisis
unique in having discoidal veins straight and longitudinal (Saussure 1893), and E. silphoides, like most living
species, has a rounded fore-margin of the forewing (Walker 1868).

Some distinct characters revealed in the course of study of living E. capucina are seen in forewing of the
present fossil. The most distinct among them are asymmetrical sclerotisation (due to folding of wings over each
other) and invagination in the base of R, which represents the huge ventral ridge serving for folding of the hind
wing. Visible are also reticulations caused by sclerotisation in the costal area.

Etymology. stonebut is derived from some Slavic languages (means something).

Discussion

Based on study of terminal Mesozoic as well as Eocene cockroaches, it follows that most living cockroach genera
originated directly at or around PETM (VrSansky et al. 2011, 2012b). Warming not only expanded the geographical
range and the thermic optimum in more northern latitudes, but also produced conditions different from those
present in the original source area. Changes on land resulted in a higher evolutionary tempo as evidenced by
cockroaches (VrSansky 2011, 2012ab). Nevertheless, the present observations are direct evidence for the pre-
PETM origin of some of cockroach genera, which was unexpected. It is notable that both of the species described
herein belong to genera present (as codominants) in the Eocene Messel (47Ma) assemblage of Germany (Schmied
2009, unpublished observation), suggesting the characteristic Eurasian assemblage was aready formed before the
Paleocene side of the PETM.

Ergaula occurs aso in the presumably Eocene or Oligocene mangals of Israel (Anisyutkin et al. 2008) and a
leathery wing described as Netherea haatica VrSansky & Anisyutkin, 2008 seems to represent the smaller female
of living Ergaula—a common sexual dimorphism of this genus. This associations are likely very similar unless
identical in respect to generic content and support the Eocene stage for obscure (originally presumed to be
Mesozoic) locality in Israel.

Different were some Eocene North American localities, where predominantly smaller species were preserved
(VrSansky et al. 2011a, 2012).

Very little can be learned from the geography of the two specimens. Ergaula currently is widely distributed in
Africa and Asia, but apparently was also present also in Europe in PETM, but absent in the Americas during the
Eocene. Morphna has a similar wide pattern in Asia (absent in Africa), with occurrence in Europe during PETM.
The important aspect of deformed wings is ambiguous in this respect. While no wing deformation (devel opmental
change modifying wing geometry, most often fusion of veins or irregularity), is reported in hundreds of Eocene
individuals from the Green River in Colorado, very few are present in Early Miocene localities. Deformations are
common and abundant in more recent fossils and in living cockroaches. The single specimen of Morphna from the
Paleocene possesses at |east one such deformity, which may be stochastic.

Morphna is peculiar also in another respect in that it is not only the earliest occurrence of any living genus, but
also the first occurrence of the family Blaberidae. It is possible that the original blaberid genera, representing the
most advanced cockroaches of the time, survived with minor modifications to the present. In any case, the traces of
plesiomorphies are valuable: branched A, branched Sc and punctuated intercalaries are al characteristics of
Mesoblattinidae, and were lost in the initial stage of the evolution of the family Ectobiidae (=Blattellidag).
Therefore, it seems likely that Blaberidae originated directly from the extinct Mesoblattinidae, and not from
Blattellidae as has been generally accepted (see Djernaes et al. 2012). These results do not contradict with living
material-based analyses, as Blattellidae are direct descendants of the Mesoblattinidae.
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Native Ectobius (Blattaria: Ectobiidae) From the Early Eocene Green
River Formation of Colorado and Its Reintroduction to North America

49 Million Years Later
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ABSTRACT Ectobius kohlsi sp. n. and three undetermined species of the common Eurasian cock-
roach genus Ectobius Stephens, 1835 are reported from the lower middle Eocene of North America.
This species indicates a cosmopolitan distribution of the genus during the mid Paleogene, and supports
its current relict distribution in modern north-temperate and African ecosystems. When compared
with the living species, E. kohlsi was either neutral or plesiomorphic in all characters, but exhibited
a close relationship to the extant Ectobius kraussianus Ramme, 1923 Species Group in the identical
structure of the pronotum. E. kohlsi also was similar to extant Ectobius ticinus Bohn, 2004, in the
character of its wing venation (see Bohn 2004), in particular the forewing vein M, and to extant
Ectobius vittiventris (Costa 1847) in details of forewing coloration. These latter two species are
members of the Ectobius sylvestris Species Group (Bohn 1989). Ectobius balticus Germar et Berendt,
1856 —a conspicuously dominant cockroach from mid-Eocene Baltic amber—also appears plesiomor-
phic in all characters despite being a few million years younger than E. kohlsi. One reason for the
complete disappearance of this dominant genus from North America is the peculiar consequence that,
after 49 million years, a cool-adapted Ectobius lapponicus (1..) was capable of being reintroduced to
a significantly cooler North America than that its antecedents which inhabited North America during
a warmer European Eocene. Modern E. lapponicus is synanthropic in North America, even though no

synanthropism is recorded for this species in its native habitat throughout Europe.

KEY WORDS cockroach, Europe, fossil insect, paleoclimate, relict distribution

The global cockroach fauna can be differentiated his-
torically into three distinct phases that collectively
form deep and varied evolutionary trajectories. These
phases are the late Paleozoic, the Mesozoic, and the
Cenozoic; the latter, or modern fauna, is overwhelm-
ingly composed of extant taxa. The late Paleozoic and
Mesozoic faunas are characterized by oviposition of
isolated eggs through use of an external ovipositor,
which was long and prominent in Paleozoic forms and
comparatively short to blunt in Mesozoic taxa, with
eggs deposited in a conglomeratic fashion. By contrast,
the Ectobiidae (=Blattellidae), originating near Ju-
rassic—Cretaceous boundary, and possibly some of
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their predecessors, the Mesoblattinidae (Vr3ansky
1997, Wei and Ren 2013), in addition to the entire
modern cockroach fauna, are characterized by taxa
that lay their eggs within a hardened egg-case, the
oodtheca. Most Mesozoic families, such as the dominant
Blattulidae and Caloblattinidae, disappeared before
the K—Pg boundary at the end of the Cretaceous,
which responded to a major ecological crisis, at least
in North America (Labandeira et al. 2002).

Extant genera of the modern cockroach fauna
evolved during the beginning of the Paleogene Period
(Vrsansky 2002; Vrsansky et al. 2002, 2011, 2012, 2013),
and after the K—Pg event. The early Paleogene fauna
consisted of transitional taxa, predating the origin of
most exclusively modern families, but also consisting
of uniquely ancestral, extinct, and primitive genera.
During the mid-Eocene, rare Mesozoic relicts such as
the Mesoblattinidae and Skokidae persisted, although
at that time most other taxa were affiliated modern
families and genera. It was during the latest early
Eocene that the genus Ectobius appears in the Pale-
arctic fossil record of Baltic amber (Statz 1939) as a
dominant species. As it now turns out, this also is the
time interval of the earliest record of the genus in the
Nearctic.
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Materials and Methods

Our study accessed specimens from the Parachute
Creek Member of the Green River Formation, in the
Piceance Creek Basin, in Garfield County, northwest-
ern Colorado, =20 km west of Rifle, and in cliffs
overlooking the Colorado River. The material origi-
nates from the upper portion of the Parachute Creek
Member, a regionally ponded lacustrine deposit char-
acterized by a distinctive organic-rich “mahogany
zone” that is 20 - 60 m thick, which extends throughout
the Basin and serves as a stratigraphic reference datum
at ~48.8 million years old (Ma), to which insect-
bearing subjacent localities can be compared (Smith
et al. 2010). The Parachute Creek Member consists of
evaporates and especially laminated, organic-rich, of-
ten kerogenous, shales, and fine-grained siltstones
(Hail 1992). A recent study (Smith et al. 2010) ana-
lyzing the “Curly tuff” immediately below the mahog-
any zone yielded a *°Ar/*°Ar age date with a weighted
mean value 0f49.02 = 0.30 Ma with a = 20 error margin
(Smith et al. 2010). These results suggest a date of 49 Ma
for the collective insect deposits mentioned herein,
which would vary minimally, attributable to their subtle
variation in stratigraphic position from the 49 Ma data.
This date is equivalent to the latest Ypresian Stage of the
early Eocene Epoch (Gradstein et al. 2012).

Although insect fossils were frequently revealed
along splits in the bedding planes, additional prepa-
ration of occluding matrix by thin needle-like picks
was necessary in most instances for further prepara-
tion. Prepared specimens were photographed with an
Olympus SZH stereomicroscope attached to an Olym-
pus 5060 camedia camera with 5.1 megapixel storage
capability. Lighting was provided by a fiber-optic il-
luminator with plane polarized light and a fluorescent-
style ring light to occasionally capture cuticular de-
tails. Images of specimens were taken with and
without ethanol immersion, the latter to enhance
specimen contrast with the surrounding rock matrix.
Characters were polarized based on the genus Sym-
ploce Hebard, 1916, which is one of the basalmost and
primitive living representatives of the family Ectobii-
dae (Vrsansky 1997, Klass 1997, Vrsansky et al. 2011).
Venational nomenclature follows Comstock and
Needham (1898); Vr3ansky (1997); Rasnitsyn (2002);
and Vriansky et al. (2012, 2013).

Results

Blattaria Latreille, 1810 (=Blattida Latreille,
1810 = Blattodea Brunner von Wattenwyl, 1882)

Ectobiidae Brunner von Wattenwyl, 1865
Ectobius Stephens, 1835

Type Species. Blatta lapponica L., 1758 (=Blatta
lapponicus lapponica).
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Ectobius kohlsi Vrsansky, Vidli¢ka et Labandeira,
sp. nov.
(Figs. 1-3)

HOLOTYPE. 41679/53274; a complete female. De-
posited in the Department of Paleobiology, National
Museum of Natural History (NMNH), Smithsonian
Institution, Washington, DC.

Type Horizon. Green River Formation, lower mid-
dle Eocene, equivalent to the latest early Eocene
(Gradstein et al. 2012).

Type Locality. Piceance Creek Basin, ~20 km west
of Rifle, northwestern Colorado.

Additional Material. 41075/27701; 25971 +-, 31499;
41228; 41087/105061+-; 41088/25457; 41093/75726;
41142/55491; 57239; 57545; 58123; 41222/ 27865; 41225/
30376; 41227/137007+-; 41236/139337; 41237/147735;
41679/53476, 52833; 41822/53843; SAV97/147911. The
general locality for the additional material is the same
as the type, although specimens were taken from sev-
eral stratigraphically adjacent horizons.

Differential Diagnosis. A new species most closely
resembling Ectobius bruneri Seoane, 1879, superficially
with partially punctate pronotum, identical coloration,
and three, characteristically large maculae (a plesiomor-
phy). It differs in M fused with the R (an apomorphy).
Same venation in E. kohlsi occurs in Ectobius ticinus
Bohn, 2004, possessing a separate and distinct M vein (a
plesiomorphy).

Description. Head coloration as in Figs. 1 and 2. An-
tennae delicate; long, at least 6.5 mm; and 0.7 mm wide.
Pronotum transverse; width 1.3 mm, length 1.9 mm,
nearly ovoid; distinctively colored (Fig. 2). Forewing
(length 5.9-6.0 in females, and 6.5 in males), with R vein
expanded, reaching the proximal part of apex. M vein
separated from R apically; reduced to a simple vein. CuA
vein expanded and fused directly to main R branch.
Coloration with characteristic dark dots and four, large,
dark maculae; apex veins pale, with dark margins. Hind-
wing angulate, tip somewhat rounded and colored in
posterior aspect. Body width 2.5-3.0 mm.

Comparisons. The present species is assigned to the
extant, exclusively Eurasian and African genus, Ecto-
bius, based on characteristic forewing venation, in-
cluding coloration (Figs. 1-3). The specimen signifi-
cantly differs from the extant subgenus Ectobiola, such
as Ectobius duskei Adelung, 1904, which has numerous
dark spots on the forewing, the absence of punctae on
the pronotum, and possession of a characteristic
horseshoe-like pattern of coloration on the forewing.
Females bear reduced wings. Owing to a zone of distinct
coloration, Ectobiola is linked to the Ectobius lapponicus
(L.) Species Group by an autapomorphy consisting of a
sharp, pronotal posterior margin; dark maculae investing
the R vein; and slender punctation expanded to the
entire surface of the wing. We suggest that Ectobiola is
distantly related to the extant species, Ectobius tuscus
Galvagni, 1978, which has a pronotum with sparse punc-
tation, short forewings, and an odd, reduced venation
with large, numerous maculae, perhaps indicating that
this latter taxon should be referred to a separate derived
species group not closely related to the present species.
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Fig. 1. E. kohlsi Vriansky, Vidlicka et Labandeira sp. n. (a) HOLOTYPE. 41679/53274; negative relief; complete female
specimen. (b) 41142/57545; positive relief; complete male specimen. (c1-2) 41142/57239; positive relief, complete female
specimen and detail of terminalia. (d) 41075/27701 (negative, sex unknown). (e) 41679/53274; Ppositive relief, probable
female. (f) 41142/58123; detail of female terminalia. All specimens are deposited at the National Museum of Natural
History (NMNH), Washington, DC. C2, d, and f photographed under alcohol immersion. The material is from the Green
River Formation, of latest early Eocene age; Piceance Creek Basin, Northwestern Colorado. Scale bars represent
1 mm.
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Fig. 2. a-g, E. kohlsi Vrsansky, Vidlicka et Labandeira sp. nov. (a) 41075/27701; positive relief; detail of head and pronotum.
(b) 41142/57545; positive relief; male specimen with pronotum. (¢) HOLOTYPE. 41679/53274; negative relief, female specimen
with pronotum. (d1-2) 41093/75726; positive relief; female specimen. (e1-2) 41087/105061; positive relief; male specimen. (f)
41075/25971; positive relief; female specimen. (g) 41088/25457; negative relief, female specimen, with detail of terminalia. All
specimens deposited in the NMNH, Washington, DC, Green River Formation, latest early Eocene. All specimens photographed
while immersed under alcohol, and originate from Green River Formation, northwestern Colorado. Scale bars represent 1 mm.

Another extant apomorphic species is Ectobius se- matic forewings. Another aberrant species is Ectobius
menovi Bei-Benko, 1935, bearing an extremely en-  tadzhicus Bei-Bienko, 1935, with pronotal coloration
larged pronotum without punctuation and monochro-  and extremely shortened wings similar to that of Ec-



32 ANNALS OF THE ENTOMOLOGICAL SOCIETY OF AMERICA

Vol. 107, no. 1

Fig. 3. E. kohlsi Vrsansky, Vidli¢ka et Labandeira n. sp. HOLOTYPE. 41679/53274; A complete female. The repository
is the NMNH, Washington, DC, Green River Formation, latest early Eocene, Piceance Creek Basin, northwestern Colorado.
Dots correspond to dorsal sensilla. Negative compression; the right forewing is outstretched; length 5.9 mm.

tobiola duskei. The Subgenus Capraiellus of the Ecto-
bius panzeri Stephens 1835 Species Group is similar to
the present species, possessing punctae, pronotal
darkening, a horseshoe-like pattern of coloration and
short female forewings, similar to Ectobiola. The Ec-
tobius corsorum Ramme, 1923 Species Group, is a more
derived lineage that has a punctate pronotum with a
sharply curved posterior margin, and spots on fore-
wings that are placed more basally than other taxa. The
Ectobius minutus Failla et Messina, 1977, Species
Group is related to Ectobius montanus (Costa 1866),
the Ectobius sylvestris Species Group (Bohn 1989) and
Ectobius friesanus Princis, 1963, all of which have sim-
ilar glands, but differ in sensillar distribution, the shape
of the cerci and the presence of a boss at the center
of glandular pits. E. friesanus may deserve placement
in a separate species group but is not directly related
to the present species.

Instead, E. kohlsi possesses a combination of char-
acters that occur in two lineages. The first lineage is
the Ectobius kraussianus Ramme 1923 Species Group,
such as Ectobius lagrecai Failla et Messina, 1981, and
Ectobius aetneus Ramme, 1927, whose venation differs
in having a punctate forewing radial area. The pro-
notum in this species group has characteristically
dense punctae, and two, symmetrical, arcuate ridges
identical in some individuals to those found in the
present species. The second lineage is the E. sylvestris
(Poda 1761) Species Group that lacks pronotal punc-
tae, although the forewing venation (Fig. 4) is nearly
identical with the new species (Fig. 1). E. sylvestris

females differ in having shortened wings, and in the
form and coloration of the pronotum. The most similar
character to the present species is venation, also oc-
curring in E. ticinus, with a separate and distinct M
vein (a plesiomorphy). E. sylvestris also is similar in
pronotal ridge features, but strongly differs by having
brachypterous females (an apomorphy; Fig. 4). E. bru-
neri has a partially punctate pronotum, but the M is
fused with the R (an apomorphy). Coloration is iden-
tical to the present species, bearing three, character-
istically large maculae (a plesiomorphy), but with an
unseparated M (an apomorphy). In E. vittiventris
(Costa 1847, Baur et al. 2004), the females have dis-
tinct, long wings (a plesiomorphy; Figs. 4 and 5). By
contrast, extinct E. glabelus Statz, 1939, from the Oli-
gocene of Rott-am-Siebengebirge, differs in having
rather angulate forewings. Ectobius balticus Germar et
Berendt, 1856, from middle Eocene Baltic amber, pos-
sesses all characters, including pronotal morphology
and coloration, which resembles the most basal Ec-
tobiidae (Fig. 6) (Germar and Berendt 1856).

Undescribed species, presumably assignable to Ec-
tobius, also are present in middle Eocene strata of
Messel, in central Germany (Schmied 2009), of age
slightly younger than Ectobius mentioned in this re-
port.

Remarks. An investigation of a single population of
living males of E. sylvestris in Slovakia revealed female
brachyptery (Fig. 4), a broad variability of forewing
area (Coefficient of Variation = 13.36%, n = 41), a
distinctive venational pattern (Fig. 4), and a distinc-
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Fig. 4.
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(a-k) Modern forewings of one population of males of E. sylvestris males, occurring at Jur, near Bratislava, Slovakia.

Collection of the Zoological Institute SAS, Bratislava. Specimens Es01/1-26/2.

Fig. 5. Left and right forewing of the sensillar system of
a modern male of E. sylvestris, from Jur, near Bratislava,
Slovakia. The collection is from the Zoological Institute SAS,
Bratislava. Specimen Es1-2. Black dots represent ventral sen-
sillae; red dots are dorsal structures providing for the pres-
ence of dorsal sensilla exclusively on dark dots. The right
wing is missing dorsal sensilla in area overlapped by the left
wing.

tive pattern of sensillar distribution on both surfaces
of fore- and hind wings (Fig. 4) (Quercetum Mtns. of
Jur, Slovakia, collected in 2008 by O. Majzlan and L.
Vidlicka). Another analysis revealed the presence of
dorsal mechanoreceptors on minute dark maculae,
which correspond to dark dots preserved on the fore-
wing surface of the new species (Fig. 3). Surprisingly,
except for microscopic openings (punctae) on the
ventral side, there are no macroscopic sensilla on pos-
terior three-quarters of the wings.

Etymology. The species designation honors David
Kohls, a collector of considerable Green River fossil
insect material deposited at the National Museum of
Natural History, in Washington, DC.

Character of Preservation. Twenty-one complete
specimens; five with wings, and one laterally pre-
served.

Discussion

Living species of the genus Ectobius appear as relicts
of a richer, ancient fauna that are closely related to
European Oligocene species. Currently, only E. syl-
vestris and E. lapponicus are widely distributed
throughout the forested Palearctic Region (Zherikhin
1970). However, during the Eocene, the genus Ecto-
bius apparently was widely distributed in the Palearc-
tic as well as in the Nearctic. In North America, it
became extinct and typically was not replaced by
other cockroach taxa. Within the United States, similar
cool-temperate habitats were colonized within the
past several decades by Parcoblata cockroaches (12
species), preferring forests under bark. Other Ectobius
species have been found in association with herba-
ceous vegetation, such as tansy, Tanacetum vulgare L.
(Asteraceae), in coastal New Hampshire, with males
predominating in a sex ratio of ~2:1. Adults of this
species were seen at or near the crowns of various
plants and on flowers or leaves, but when disturbed,
quickly dropped to the ground (Chandler 1992).
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Fig. 6. E. balticus Germar et Berendt, 1856, from the early middle Eocene Baltic amber. Gusakov collection no. VI-008.

Original image courtesy of D. S. Shcherbakov.

Nielsen (1987) found individuals on flowers of wild
raspberries, Rubus idaeus L. (Rosaceae). By contrast,
in Europe, nymphs and adult males of the “dusky
cockroach” are found on low lying vegetation, with
adult females commonly found on the ground in leaf
litter (Roth and Willis 1960).

The reintroduction of Ectobius into the United
States after 49 million years is peculiar. E. sylvestris was
established in the northeast United States (Hoebeke
and Nickle 1981); E. pallidus also was established in
the Northeast and, in addition, the Midwest; and E.
lapponicus as well became a denizen of the Northeast
(Atkinson et al. 1991, Chandler 1985, 1992). In par-
ticular, E. pallidus appears to have been established in
Massachusetts sometime in 1951, and it occurs in
houses and other domestic effects surrounding human
habitation (Helfer 1987). In 1984 the “dusky cock-
roach,” E. lapponicus, was found in southeastern New
Hampshire by Chandler (1985), the first North Amer-
ican record of this European immigrant. A subsequent
collection in eastern Vermont was noted by Nielsen
(1987), and this species has now been collected re-
peatedly in coastal and central New Hampshire
(Chandler 1992). Ectobius lucidus was reported re-
cently from the eastern United States (Hoebeke and
Carter 2010). Interestingly, these reintroduced spe-
cies in the United States are associated with human
habitation and thus possess synanthropic behaviors.
By contrast, no synanthropism was recorded for the
same species throughout their native European hab-
itats, and only rare cases of building infestation are
known from Europe (Mielke 2000).

During the latest middle Eocene, at least four dis-
tinct species that significantly differed in size were

present at the various Green River localities of Col-
orado. Of these species, three were poorly preserved
and larger than E. kohlsi, but remain undescribed.
(These specimens are represented by preliminary
specimen numbers 41088/26584, 41221 (2) /27865, and
41221/87663.) However, it is impossible to conclude
whether these additional species occurred contem-
poraneously with E. kohlsi or otherwise were allopat-
ric. The reasons for the disappearance of Ectobius from
the North American continent remain obscure. A tem-
perature change is known to be responsible for a
similar pattern of extinction and after human-based
reintroduction in some aquatic organisms (Strasser
1998). Cooling could be responsible for the extinc-
tions of diverse Ectobius taxa in North and Central
America, as the thermophilic representatives of the
genus have specialist associations and have a high
degree of endemism in contrast to more northerly,
widely distributed European generalists (Vidlicka
and Sziraki 1997, Bohn 2004, Scholczov4 2013). Nev-
ertheless, the current distribution of Ectobius from
northernmost Europe extends southward to the south-
ernmost Africa, with a latitudinal biogeographical dis-
continuity along an equatorial belt (Bei-Benko 1950),
suggesting that a warming temperature change would
enable survival of the genus in the southern North and
Central America in the near future.

In the late early Eocene Green River ecosystem, E.
kohlsi had a similar wing size for both sexes (a ple-
siomorphy), with females of slightly smaller size than
males, the difference being <1 mm. Representation of
both sexes is roughly equal in the fossil population,
indicating similar flight activity. This condition con-
trasts to living representatives of the genus, wherein
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the sex ratio is variable but different from equality.
Such a nonequilibrial sex ratio perhaps is associated
with conspecific males involved in active flight.
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ABSTRACT

Latiblattella avita Greenwalt and Vidlicka, 2015, sp. nov., and the first fossil of the
genus, is described. The discovery of a fossil representative of this genus suggests
that Latiblattella was more widely distributed in the Eocene. The Eocene American
cockroach fauna is mostly comprised of what are today, cosmopolitan genera while the
extant genus Latiblattella Hebard, 1917 is restricted in its geographical distribution to
Central America, Mexico, Florida and Arizona. The discovery of Latiblattella avita, in
combination with the recent description of Cariblattoides labandeirai Vr$ansky et al.,
2012, also documents the presence of rather derived representatives of the family

Ectobiidae as early as the Middle Eocene.
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INTRODUCTION

Cockroaches form one of the taxonomically
smaller insect orders with only about 5,000 living
species, the majority of which are found in tropical
forests (Vidlicka, 2001; Vr8ansky et al., 2002; Roth,
2003; Grimaldi and Engel, 2005; Beccaloni and
Eggleton, 2013). This contrasts with the high diver-
sity of ecological and behavioral niches occupied
by this clade, as exemplified by the recent discov-
eries of eusocial, jumping, aquatic, extinct preda-
tory, pollinating, troglobitic and Iuminescent
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species  (Vishniakova, 1973; Zompro and
Fritzsche, 1999; Bohn et al., 2010; VrSansky, 2007;
2010; VrSansky and Chorvat, 2013 — but see
Greven and Zwanzig, 2013). Extinct species num-
ber over 1,000 but nearly 80% of these are Paleo-
zoic ‘“roachoids” (Mitchell, 2013). The modern
cockroach fauna is thought to have evolved imme-
diately after the Cretaceous-Paleogene boundary
(VrSansky et al., 2002, 2011, 2012, 2013) although
only 53 fossil species have been described from
the Cenozoic era (Mitchell, 2013; Arillo and Ortufio,

Greenwalt, Dale E. and Vidlicka, Lubomir. 2015. Latiblattella avita sp. nov. (Blattaria: Ectobiidae) from the Eocene Kishenehn
Formation, Montana, USA. Palaeontologia Electronica 18.1.16A: 1-9.
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TABLE 1. The Cenozoic fossils of Ectobiidae.

Subfamily* Genus Species Epoch Location Reference
Anaplectinae Anaplecta sp. Miocene Dominican amber |Gutiérrez and Pérez-
Gelabert, 2000
Blattellinae Ischnoptera sp. Miocene Chiapas amber Soloérzano Kraemer,
(Mexico) 2007
Blattellinae ?Symploce rete Pleistocene African copal Gorochov, 2007
Ectobiinae Agrabtoblatta symmetrica Pleistocene African copal Gorochov, 2007
Ectobiinae Ectobius arverniensis Paleocene Menat (France) Piton, 1940
Ectobiinae Ectobius balticus Eocene Baltic amber Germar and Berendt,
1856
Ectobiinae Ectobius menatensis Paleocene Menat (France) Piton, 1940
Ectobiinae Ectobius glabellus Late Oligocene Rott (Germany) Statz, 1939
Ectobiinae Ectobius kohlsi Early Eocene Green River (USA) |VrSansky et al., 2014
Ectobiinae Ectobius spp. (3) Early Eocene Green River (USA) |VrSansky et al., 2011
Ectobiinae Isoplates longipennis Middle Eocene Gieseltal Haupt, 1956
(Germany)
Ectobiinae Telmablatta impar Middle Eocene Gieseltal Haupt, 1956
(Germany)
Nyctoborinae Nyctibora elongata Late Oligocene Rott (Germany) Statz, 1939
Pseudophyllodromiinae |Cariblatta spp. (2) Miocene Dominican amber |Gutiérrez and Pérez-
Gelabert, 2000
Pseudophyllodromiina | Cariblattoides labandeirae Early Eocene Green River (USA) |Vrsansky et al., 2012
Pseudophyllodromiina  |Euthlastoblatta |sp. Miocene Dominican amber |Gutiérrez and Pérez-
Gelabert, 2000
Pseudophyllodromiinae |Latiblattella Avita sp. nov. Middle Eocene Kishenehn Vidlicka and Greenwalt
Formation (USA) |(This study)
Pseudophyllodromiinae |Plectoptera sp. Miocene Dominican amber |Gutiérrez and Pérez-
Gelabert, 2000
Pseudophyllodromiinae |Plectoptera electrina Miocene Haitian amber Gorochov, 2007
Pseudophyllodromiinae |Pseudosymploce |sp. Miocene Dominican amber |Gutiérrez and Pérez-
Gelabert, 2000
Pseudophyllodromiinae |Supella miocenica Miocene Chiapas amber Vr8ansky et al., 2011
(Mexico)
*Subfamily assignments based on Beccaloni (2014)

2005; Solérzano Kraemer, 2007; Gorochov, 2007).
Undescribed material includes that presently stud-
ied from the Green River (e.g., the genera Blattella
Caudell, 1903, Namablatta Rehn, 1937, Diploptera
Saussure, 1864, Sigmella Hebard, 1940 and Sym-
ploce Hebard, 1916) in Colorado (VrSansky et al.,
2011, 2012).

The most speciose family within Blattaria is
Ectobiidae (= Blattellidae) with approximately
2,400 species in about 220 genera (Beccaloni and
Eggleton, 2013). Ectobius Stephens, 1835 and
Phyllodromica Fieber, 1853, two genera in the sub-

family Ectobiinae, provide most of the extant cock-
roach diversity in the Palaearctic (Bohn et al.,
2013). Ectobiidae, which originated from the family
Mesoblattindae, first appeared in the Early Creta-
ceous and became dominant during the Cenozoic
(VrSansky, 1997; 1999; 2002; Anisyutkin et al.,
2008; Wei and Ren, 2013). Fifteen different genera
and 13 described and a number of undescribed
species representing all five subfamilies of Ectobii-
dae have been reported in the Cenozoic record
(Table 1). Of these, 10 genera have been reported
from the New World with the majority, seven, in



Miocene amber from either Mexico or Hispaniola.
Only Cariblattoides labandeirae VrSansky et al.,
2012 and Ectobius kohlsi VrSansky et al., 2014
from the Green River Formation in Colorado, and
Latiblattella avita Greenwalt and Vidlicka, 2015 sp.
nov. from the Kishenehn Formation in Montana,
are from North American Eocene deposits.

Dates of the Coal Creek Member of the Kish-
enehn Formation of northwestern Montana have
been estimated to be 46.2 * 0.4 Ma (middle
Eocene) by 40Ar/39Ar analysis and 43.5 + 4.9 Ma
by fission-track analysis (Constenius, 1996). Depo-
sition of the fossiliferous deposits of the middle
sequence of the Coal Creek Member occurred in a
shallow near-shore setting that exhibited little or no
water flow in a seasonal subtropical/tropical envi-
ronment (reviewed in Greenwalt et al., 2015, in
press). The Kishenehn fossil insect fauna is quite
diverse with 15 different orders identified to date
although only a single specimen (USNM 595139)
out of 6,558 is from the order Blattaria (Greenwalt
et al., 2015, in press).

MATERIALS AND METHODS

Specimen USNM 595139 was collected at the
Dakin site on the Middle Fork of the Flathead River
near Pinnacle, Montana in 2013 in accordance with
USFS Authorization HUN281. The piece of oil
shale that contained the fossil also contained a fos-
sil notonectid (Heteroptera) and a leg of a tipulid
(Diptera). The specimen was photographed with an
Olympus SZX12 microscope equipped with a Q-
Color5 Olympus camera. Image-Pro Plus 7.0 soft-
ware (Media Cybernetics, Inc., Bethesda, MD) was
used to capture and record the images. The speci-
men was immersed in 95% ethanol for examination
and photography. Measurements were made with
the Image-Pro Plus 7.0 software. All measure-
ments are in millimeters (mm). Venational terminol-
ogy is from Vr3ansky (1997) as originally
developed by Comstock and Needham (1898).

SYSTEMATIC PALEONTOLOGY

Order BLATTARIA Burmeister, 1829 (= Blattariae
Latreille, 1810; = Blattodea Brunner von
Wattenwyl, 1882)

Family ECTOBIIDAE Brunner von Wattenwyl, 1865
Genus LATIBLATTELLA Hebard, 1917

Type Species. Latiblattella rehni Hebard, 1917

Diagnosis of the genus (after Hebard, 1917), rel-
evant material only. Size moderately large to
medium, form moderately broad to very broad, for
the group. Tegmina (in fully developed condition,

PALAEO-ELECTRONICA.ORG

found in numerous species only in the male) deli-
cate, moderately broad, with costal and sutural
margins straight and subparallel in greater part,
scapular field very broad; discoidal (radial) sectors
numerous (usually, including their branches, eight
to ten), moderately oblique. Ventral margins of
median and caudal femora supplied with elongate,
moderately stout spines. First three tarsal joints
supplied distad with small pulvilli, brief ventral sur-
face of fourth joint occupied by a pulvillus. Moder-
ately large arolia present.

Latiblattella avita sp. nov.
(Figures 1-3)
zoobank.org/7225896D-EC71-4088-8B05-008C85F3A7B6

Etymology. The new species name is derived
from the latin avitus meaning ancient or ancestral.
Holotype. USNM 595139; a fragment containing
an intact tegmen attached (?) to an intact middle
leg. Deposited in the Department of Paleobiology,
National Museum of Natural History (NMNH),
Smithsonian Institution, Washington, District of
Columbia.

Type Horizon.
Eocene (Lutetian).
Type Locality. Dakin site, Middle Fork of the Flat-
head River, near Pinnacle, Montana.

Differential Diagnosis. The significantly less
oblique radial sectors of the tegmen of Latiblattella
avita sp. nov. distinguish it from species in the
closely related genera Neoblattella, Shelford, 1911
and Lupparia Walker, 1868. Species of the genus
Balta Tepper, 1893 differ from Latiblattella in having
a protruded clavus. In addition, the marginal and
scapular fields of the tegmina are narrower in Lati-
blattella than those in Eoblatta Shelford, 1911
(=Balta Tepper, 1893; synonymized by Roth,
1990). L. avita differs from most living representa-
tives of the genus Latiblattella in having a basally
forked, wide and darkly pigmented Sc vein as well
as a more pronounced coloration.

Description. Tegmen (forewing) elongated, 15.1
mm long and 4.4 mm wide (width measured at the
distal terminus of the anal field) with a length/width
ratio = 3.40. Sc wide and heavily pigmented, arcu-
ate basally with a slight inflection near the anterior
margin of the tegmen (Figure 1). Basal of Sc, the
tegmen is mottled with black pigmentation (Figures
2, 3.1). Sc itself is 4.75 mm long and 0.45 mm in
width at the point where it diverges from R, and
extends to a point about 66% of the length of the
anal field. Sc has no anterior branches. The
humeral field is 4.79 mm long, arcuate basally and
without anterior branches. Sc has a single poste-
rior branch which diverges from Sc at a point

Kishenehn Formation, middle
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FIGURE 1. Latiblattella avita sp. nov. (USNM 595139). Tegmen attached (?) to an intact middle leg. Scale bar equals

5 mm.

approximately 1/2 the distance from its origin; this
vein is heavily pigmented and is 2.18 mm long and
0.12 mm wide. Both Sc and its single branch reach
the wing’s margin. The basal portion of the radius
is distinctly curved and is pigmented to a point 4.5
mm from the wing’s base. There are 10-12 apical
branches of the radius — the origins of these
branches are not preserved. These branches are
oblique, evenly spaced and approximately half of
them are branched. The apical radial branches are
complexly branched and, with the anterior
branches of M, parallel to subparallel to the ante-
rior margin of the tegmen. Overall nhumber of R
branches meeting margin is 26. Posterior branches
of M and those of Cu subparallel to the tegmen’s
longitudinal margin. The radial field is 8.5 mm long.
The apex of the tegmen is evenly curved. Interca-
lated veins and crossveins are invisible throughout
the membrane. The anal field is 6.58 mm long and
2.51 mm wide at its widest point and contains at
least 10 near parallel simple longitudinal veins. The
plical furrow is subangulate and pigmented basally.
The plical notch is distinct although the posterior
margin of the tegmen is poorly preserved. The teg-
men is brown in coloration, more darkly brown
within a wide longitudinal stripe along the central
part of the wing with the margins of the wing lighter
in color. The anal field is dark brown except for the

4

postero-apical third which is essentially the same
color as the shale matrix. Given the poor preserva-
tion of the posterior tegminal margin, the distribu-
tion of color may have been affected by
taphonomic processes. Given the length of the teg-
men of this specimen, the insect may have been a
male (see Discussion).

In cockroaches, the dorsal aspect of the base
of the coxa is very closely apposed to the base of
the forewing and, given its size and association
with the forewing, the leg of this fossil may be a
mesothoracic appendage (Figure 1). It is 13 mm in
total length. The coxa, which is attached to the pre-
served thoracal-coxal joint, is 4.05 mm long, 2.14
mm wide and black/dark brown in color. The basal
portion of the coxa and the trochanter are light
brown. The trochanter is triangular in shape, 1.13
mm long, 0.80 mm wide and overlaps the basal
femur by about 0.5 mm. Its shape resembles that
of Ectobiinae [vs. species in Blattellinae (Bazyluk,
1977)]. The femur is brown in color, slightly fusi-
form in shape, 3.76 mm long and 1.0 mm wide. Its
posterior margin contains seven or eight relatively
short spines approximately 0.4 mm long and 0.04
mm wide, mostly on the apical half of the femur.
The tibia, also brown in color, is 3.3 mm long and
slightly wider apically (0.49 mm vs. 0.56 mm). The
tibia contains 14 visible spines, evenly distributed
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FIGURE 2. Latiblattella avita sp. nov. (USNM 595139). 2.1. A photograph of the tegmen. 2.2. A line drawing of the
forewing venation. The arrow denotes the boundary between the radial and medial fields. M, medial veins; R, radial

veins; Sc, subcostal vein. Scale bar equals 3 mm.

over its length, 0.8 mm long and 0.08 mm wide.
Four of the tibial spines originate at the terminus of
the tibia and lie parallel to the first tarsal segment
(Figure 3.2). The dimensions of the five tarsal seg-
ments are 1.3 mm x 0.31 mm, 0.5 mm x 0.2mm,
0.35 mm x 0.22 mm, 0.2 mm x 0.2 mm and 0.46 x
0.17 mm increasing distally to 0.24 mm wide. T1,
T2 and T3 have triangular distal extensions, which
may contain remnants of tarsal pads (pulvilli). T4 is
bilobed basally, as in Ectobiinae [vs. species in
Blattellinae in which the apical and basal margins
are parallel (Bazyluk, 1977)]. The single asymmet-
rical claw that is preserved/visible is approximately
0.36 mm long. The arolium is about 0.2 mm in
length and black/dark brown.

DISCUSSION

Assignment of the New Species to the Genus
Latiblattella

The present specimen is categorized within
the genus Latiblattella based on the generally
unspecialized appearance of the comparatively
robust leg, including an asymmetrical claw, nearly
identical venation of tegmen with branched Sc,
short, pigmented and distinctly curved R, more or
less straight M and CuA, very distinct and arcuate
boundary between clavus and rest of the tegmen.

It differs from the related genera Eoblatta and
Supella Shelford, 1911 in the decidedly less
strongly oblique radial sectors of the tegmen. In
addition, the marginal and scapular fields are nar-
rower in Latiblattella than those in Eoblatta. It dif-
fers from the related genera Neoblattella and
Lupparia in the degree of the obliqueness of the
radial sectors of the tegmen; those of Latiblattella
are decidedly less oblique. The closely related
genus Balta is characterized by a protruded clavus,
a morphological character absent in Latiblattella.
Nevertheless it is necessary to note that the pres-
ent specimen has coloration and general appear-
ance somewhat similar to Lupparia adimonialis
Walker, 1868 (see plate 1, figure 12 in Shelford,
1908) suggesting a close relationship to the col-
ored representatives of Latiblattella such as the
present species. The present specimen is, in con-
trast to living representatives of the genus, some-
what coloured, but coloration varies greatly within
the related cockroach genera. For example, Balta
varies from completely colorless to strongly
coloured species. The number of veins falls within
the variation of the genus (see Rehn, 1951; Brun-
ner von Wattenwyl, 1865). Branching of Sc occurs
within the genus, although the basal branching is
considered to be a plesiomorphy (i.e., present in
ancestral Mesoblattinidae) (Vrsansky et al., 2002).

5
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FIGURE 3. Latiblattella avita sp. nov. (USNM 595139).
3.1. The subcostal field of tegmen showing the wide
and darkly pigmented Sc vein. 3.2. The five segmented
tarsus. The arrows denote tarsal segments 1 — 5 and
the end of the single visible claw. Scale bars equal 1
mm.

L. avita sp.n. has venation almost identical with L.
rehni. Unfortunately, the data do not reveal enough
information for a phylogenetic analysis. While the
Sc vein is often simple in extant species of Latiblat-
tella, it exhibits a single posterior branch in both L.
avita and L. vitrea Brunner von Wattenwyl, 1865.
The posterior branch originates closer to the fore-
wing margin than the origin of Sc in both species.
Similarly, in both species, both Sc and the distinctly
curved basal portion of the radius are heavily pig-
mented. Dark pigmentation of the single posterior
branch of Sc is however unique to L. avita.

Extant species of Latiblattella, in addition to
exhibiting sexual dimorphism relative to body and
wing length such that females often have signifi-
cantly reduced wings, vary significantly in size
(Hebard, 1917, 1921, 1922, 1932). The holotype of
Latiblattella vitrea (&) was reported to have a teg-
mina length of 10 mm while that of L. mexicana
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Saussure, 1864 is 16 mm (Brunner von Wattenwyl,
1865; Saussure, 1864). L avita sp. n. is 15.1 mm in
length and therefore amongst the largest of the
species of this genus. The tegmina length/width
ratio of extant species ranges from 3.0 (L. pavida
Rehn, 1903) to 4.53 (L. azteca Saussure and
Zehntner, 1893) although this latter species is
unusual in that most species exhibit a ratio
between 3.0 and 3.5 (Rehn, 1903); the tegmina of
L. avita sp. n. fits comfortably within this range. The
length of the humeral field, defined as the distance,
on a line parallel to the wing’s anterior margin, from
the tegmina’s base to the fusion of the primary Sc
vein with the wing’s margin, relative to that of the
anal field, is another potentially valuable morpho-
metric measurement. Unfortunately, most holo-
types and paratypes have not been figured in the
literature and, as a result, the data is limited. This
ratio is equal to 0.92-0.94 (L. rehni), 0.92 (L. luci-
frons Hebard, 1917), 0.79 (L. vitrea) and 0.66 (L.
avita sp. n.) (Hebard, 1917; Rehn, 1951; Brunner
von Wattenwyl, 1865). Given this limited available
data and the single fossil specimen, the signifi-
cance of L. avita’s smaller ratio is unknown.

Latiblattella avita sp. nov. and the Fossil
Record

Different extant species of Latiblattella have
extraordinarily diverse habitats given their small
number. L. rehni is found under cracks in the bark
of Pinus caribea and within strands of Dendro-
pogon usneoides (Spanish moss), L. chichimeca
Saussure and Zehntner, 1893 is found on brome-
lias, L. lucifrons feeds on pollen and detritus on the
flowers of Yucca elata and L. zapoteca Saussure,
1862 is found under stones along the margins of
rivers (Rehn, 1906; Hebard, 1917; Ball et al., 1942;
Blatchley, 1920; Picado, 1913). The conserved
fragment of L. avita appears to be a remnant that
could have been dropped from a predator or
washed into the margins of the lake via a small
stream and it is impossible to know the niche occu-
pied by the insect. Although pine leaves - yet to be
identified - are found in the shales and siltstones of
the Kishenehn Formation, none are known from
the Dakin site although a single pine seed has
been collected there.

Most Cretaceous cockroach clades (e.g., Blat-
tulidae, Caloblattinidae and nearly all of the Mes-
oblattinidae and Skokidae) are not present in the
fossil record of the Cenozoic; only the single extant
genus Blattella has a fossil record in the Creta-
ceous (VrSansky, 2008). On the other hand, nearly
all (9/11) cockroach genera from the Green River



Formation and all genera from Dominican Republic
and Mexican amber are extant. The marked differ-
ences in the composition of the Cenozoic and Cre-
taceous entomofauna suggest a very rapid
evolution and radiation of the cockroach biota in
the Paleocene and early Eocene (VrSansky et al.,
2011; 2012; 2013; Gorochov, 2007). Interestingly,
Namablatta, Diploptera, Ectobius, Allacta Sauss-
ure and Zehntner, 1895, Blattella and Supella are
all extant genera that were present in the North
and Central American Paleogene that are now,
except for recent reintroduction, extinct in those
areas (VrSansky et al.,, 2011). Their absence, in
combination with the highly advanced nature and
restricted geographical distribution of the Domini-
can fauna (Central and South America), led
Vr8ansky et al. (2011) to suggest that an environ-
mentally/biologically-mediated  extinction event
precipitated extinction of Paleogene fauna and set
the stage for the evolution of a distinctly American
fauna. On the other hand, Cariblattoides laban-
deira, present in the lacustrine sediments of the
early Eocene Green River Formation, is an extant
species with a present-day distribution in South
America and the Caribbean (Vr3ansky et al., 2012).
Latiblattella avita sp.n. is a species from yet
another genus that was able to persist from the
middle Eocene to present-day in Central America
(An alternative explanation would be the migration
of L. avita from its Eocene territory to its present
day location sometime over the last 46 million
years due to the cooling temperatures of the latter
half of the Cenozoic.). Extant species of Latiblat-
tella, restricted to Central America, Cuba, Mexico,
the Bahamas, Florida and Arizona (Princis, 1969),
may be restricted in distribution relative to that of
the Eocene. So too, Cariblattoides Rehn and
Hebard, 1927, which is presently restricted to
Cuba, Puerto Rico and Brazil (Bonfils, 1975).
Given their preference for the tropics and the near
universal subtropical/ tropical environments of the
Eocene (Wolfe, 1995; Zachos et al., 2001), the
presence of these genera in Eocene North Amer-
ica is not unexpected. Although recent molecular
phylogenetic data has indicated a close relation-
ship between Latiblattella and the oriental genus
Balta (Inward et al., 2007), there is no fossil record
for the latter genus and a paleobiogeographical link
between the two has yet to be established.
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