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66 mil. r. Distribucia v case a priestore
Stredna jura — spodnad krieda (kelovej az apt, pred 166 — 113 mil. r.)

Najviac druhov z Ciny (31) a Kazachstanu (8). Zname su aj z Ruska (2),
Mongolska (1), Nemecka (4), Velkej Britanie (1) a Brazilie (2).

A\

ajrozSirenejsie rody: Kalligramma a Kalligrammula

145 mil. r.

201 mil. r.

Trias

252 mil. r.




TaxonOmia a diverzita

Neuroptera: TKalligrammatidae
Handlirsch, 1906

20 rodov, 51 druhov.

Kalligrammatinae

Angarogramma
Kalligramma
Kalligrammina
Limnogramma
Sinokalligramma

Kallihemerobiinae

Affinigramma
Apochrysogramma
Huiyingogramma
Kalligrammula
Kallihemerobius
Lithogramma
Stelligramma

Meioneurinae

Meioneurites

Oregrammatinae

Abrigramma
Ithigramma
Oregramma

Sophogrammatinae

Protokalligramma
Sophogramma

incertae sedis

Makarkinia
Palparites

1865 - 1935 Kalligramma
haeckeli




Sophogrammatinae

Kalligrammatidae

Sophogramma

Protokalligramma

Meioneurinae

Oregrammatinae

Meioneurites

Abrigramma

Fylogeneticky strom kaligramatidov

Kredit: Yang et al. 2014.

Kalligrammatinae

Oregramma

|____Ithigramma

Kalligramma

—— Limnogramma

Kallihemerobiinae

Sinokalligramma

Kalligrammina

Angarogramma

Stelligramma

Kalligrammula

Huiyingogramma

______Lithogramma

______Affinigramma

Apochrysogramma

____Kallihemerobius



A: Sophogramma lii, B: Oregramma aureolosa, C: Stelligramma allochroma, D: Affinigramma myrioneura,
E: Oregramma illecebrosa, F: Kalligramma circularia, G: Affinigramma myrioneura, H: Apochrysogramma rotundum,
I: Kalligramma brachyrhyncha



Anatémia a morfoldgia Sl
Telo dIhé >50 mm, dizka kridel az 160 mm (Makarkinia).

Nitkovité tykadla. Niektoré mali dlhé kladielko (Oregramma).

Ndpadné konvergencie s motylmi (okrem Sophogrammatinae):
1. Siroké kridla so $upinami.

2. Vzory a o¢né skvrny na kridlach.

3. Premena ustnych organov z hryzavych na cicavé, vznik
trubicovitého proboscisu.

Y Savé pumpy v prednej ¢asti hlavy.

—— P —

Kallihemerobiinae
gen. et sp. indet.
Nakres cuciaka pri
pohlade zhora
(zltym), —>

Oregramma illecebrosa
Detail kridlovej Skvrny

Makarkinia kerneri, kridlo
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Kredit: Richard Bizle =g k,

http://www.blgleyégl% _

Paleoekoldgia a paleobioldgia
Tropy az subtropy. Termofilné.

Skvrny na kridlach — obranny
mechanizmus? (Aves, Pterosauria)

Denna aktivita, slabé letové
schopnosti.

Potrava: Imaga pel nhahosemennych
rastlin (Bennettitales, Cycadales,
Caytoniales). Larvy pletiva semien.
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Anurognathus vs Kalligramma, Kredit




Extinkcia
Zmena ekologickych vztahov medzi rastlinami a hmyzom v désledku rozvoja
krytosemennych rastlin:

1. Zanik asociacii hmyzich druhov s nahosemennymi rastlinami.
2. Lateralny transfer tychto asociacii z nahosemennych na krytosemenné rastliny.
3. Vznik novych asociacii s krytosemennymi rastlinami.

\050 milidonov rokov (paleogén) neskér — objavenie sa dennych motylov (Rhopalocera).




Kalligrammatidae ,Motyle obdobia jury”

Ukazkovy priklad konvergentnej evolucie
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Oregramma illecebrosa
Autor: Vichai Malikul

g\ R
L N

_,4}/4J';/<,4,/ 4

-



Simon Conway Morris Stephen Jay Gould
1951 - 1942 - 2002

Je vznik
konvergentnych
foriem nevyhnutny?
Alebo je sucasna biota

The [
Burgess
Shale

Life's Solution
Inevitable Humans in a Lonely Universe

SIMON CONWAY MORRIS

and t

Nature (s

= ?‘ucﬂ)le prevazne vysledkom i)
= —— OlCl”GatIOIl nepredvidatelnej

The Burgess Shale and the Rise

STEPHEN JAY lilll
Wonderful Life, 1989

nahodnosti?

Simon Conway Morris

Life’s Solution, 2003
The Crucible of Creation, 1998
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A Triassic-Jurassic window into the evolution g e

of Lepidoptera
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On the basis of an assemblage of fossilized wing scales recovered from latest Triassic and eadiest Jurassic sediments Commarns At tuton
from northem Germany, we provide the earliest evidence for Lepidoptera (moths and butterflies). The diverse scales NonCommesis!
corfirm a (Late) Triassic radiation of lepidopteran lineages, induding the divergence of the Glossata, the clade that License 40 ICCBY-NCL

comprises the vast multitude of extant maths and butterflies that have a suddng probasds. The microfassils extend
the minimum calibrated age of glossatan moths by ca. 70 million years, refuting ancestral association of the group with
flovering plants. Development of the proboscs may be regarded as.an adaptive innovation 1o sudking free hquids for

balance under

dr secreted by a variety of Mesozoic gym-

ahigh-energy liquid source. The early evolution of the

have be
Lepidoptera was probably not severely interrupted by the end-Triassic biotic crisis.

INTRODUCTION
Lepidoptera (moths and butterflies) represent ane of the
and studied insect groups, not in the least for their remarkable aswcia-
tions with flowering plants. However, despite their important role in
terrestrial ecosyste the early evolutionary history of these insects re-
mains murky and mired in an exceedingly poor fossi record (1), Cur-
rent evolutionary concepts are largely based on molecular phylogenetic
analyses, suggesting that Lepidoptera diverged from their sister group
Trichoptera (caddisflies) during Permian (2, 3} or (Late) Triassic (4-6)
cs. The large discrepandes in divergence time are mainly due o
lecular dating methods and the choice of calibration fos-
nstraints. However, in any case, age estimates
are substantially older than the oldest known stem-group lepidopteran
fossil Archaeolepis mane [Farly Juras

nost admired

195 million
wn-group
Barremian;

; Snemurian;

entative Parasabatinca aftimacrai (Early Cretacco
ca 129 Mz Lebanon) (7)

To contribute to a passible reduction of the gap between malecular
potentid
entary or-

and fossi dates, we explore for the firs time the phylogens
of mwm lepidapteran wing scales encountered in sei

wering of chitinous scles unh.m legs, and wings. Detached
scales can be transferred by wind and water action to depositional areas
for burial in terrestrial or even marine sediments, from which they may
be recovered by palynalogical methods (8, 9). Because the structure of
the scales, particularly the wing scales, is taxonomically informat ive (10),
well-preserved fossil specimens could have clade-levd morphological
characteristics rdevant to more accurate calibration of divergence-time
edimates in molecular lepidopteran phylogenies. We studied fossilized
scales encountered as rare palynological elements (Fig, 1) in Triassic-
Jurassic boundary sediments from the cared Schandelah-1 well, drilled
in northern Germany near Braunschweig,

"De partment of Earth Sclences, Marine Palynology and Palsoceanography, Utrecht
yan 23584 C5 Utrecht, Netherlands. *Natural History Dep art
ment, Hefsiches Landesmuseum Damstady, Fredensplatz 1, 54283 Darmstadt
Germany. *Depmriment of Earth and Environmental Science. Weston Obsenvatory,
Weston, MAD2993-1340, USA.*Stastiiches Wi
nsten |

van Bifijk et o, Sei A

v 2018:4:01701568 10 January 2018

RESULTS

found discontinuowsly within a 26-m stratigraphic in-
ing the Triassic Jurassic (Rhaetian- Hettangian) tensition

recovered from just above the
boundary. Taxonomic identification of the fossil scales has been based
on rdevant literature data on scale morphalogy and structure of extant
Lepidoptera and ofher scale-bearing hexapods, supplemented by the
analysis of additional sanning py (SEM)
(see the Supplementary Materials), Our survey of extant sale types
ilation of the principal morphological characteristics
sost hexapods, other than Lepidoptera,
o e il sles (Takle 1B), Theze &3
family
hopters, a recently proposed extinct
order of the Amphissmenaptera (12)

Fg. 1L i in transmittesd
light. (A) Seriated scale from the Hetlangian (31670 m below surface (mbsll.
B) Scake with 3 rounded apical margin from the Rhastisn (337.50 mby. Scale bas,
20 pm
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Eldijk TJBvan et al. 2018.
Sci. Adv. 4:e1701568

NajstarsSie Lepidoptera
(bazalne Glossata) z prelomu triasu/jury.
Posuvaju vznik glosatnych lepidopter

o 70 milidnov rokowv.

Vznik Lepidoptera nesuvisel s rozvojom
krytosemennych rastlin.

Pelové kvapocky nahosemennych rastlin
ako zdroj v aridnych podmienkach.

Formy podobné dnesnym potocnikovcom
Micropterigidae).




ASTER VISONARY SAY BRADBURY CREATES A CHILUING FUTURE

EDWARD CATHERINE

BURNS MCCORMACK “"KINGSLEY

A Sound of THUNDER

Y WAT BRAORNY

Ray D. Bradbury: ,, A Sound of Thunder®, 1952
SK: Hlas hromu
CZ: Buraceni hromu
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