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Endophytic ancestors of modern leaf miners may have evolved
in the Late Carboniferous
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¢ Endophytic feeding behaviors, including stem borings and galling, have been
observed in the fossil record from as early as the Devonian and involve the
of plant (and fungal) tissues. Historically, the exploitation of

today is exhibited exclusively by members of the four hyperdiverse holometabolous
insect orders, has been more sparsely documented, with confirmed examples dating
hack only to the Early Triassic (c. 252-250 Ma).

¢ Here, we describe a trace fossil on seed-fern foliage from the Rhode Island Formation
of Massachusetts, USA, representing the earliest indication of a general, endophytic

Canberrai2025

o o o) o) 0 o o I ITy)
~ o © o 0 o) 0 o < 0
0 0| <t <t| ] | ol ™| | 0 o
P AL E O Z O | C MESOZOIC CENOZQIC
CAMBRIAN | ORDOVICIAN SLURAN DEVONIAN CARBONIFEROUS PERMIAN TRIASSIC JURASSIC CRETACEOQUS ...CENES
61 30 54 65 40 48 57 80 65

tvpe of feeding damage and datine from the Middle Pennsylvanian (c. 312 Ma).
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Diversity of Australian Ornixolinae (Lepidoptera: Gracillariidae) with
taxonomic and nomenclatural acts within the related taxa (Acrocercopinae
and Gracillariinae) based on the evidence of museomics, bionomies, and
mitogenomics
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Molecular phylogeny based on 11 nuclear genes
T — ZOOTAXA
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Diversity of Australian Ornixolinae (Lepidoptera: Gracillariidae) and related taxa
based on the evidence of museomics, bionomics, and mitogenomics

JURATE DE PRINS, DIANA HARTLEY, VIRGINIJUS SRUOGA, JAMES NICHOLLS, JESSE WALLACE &
ANDREAS ZWICK

Novelties:

9 new genera; Holistic analysis based on 156 whole
U 37 new species;

0 2 new synonymisation acts; mitogenomic data sets obtained from
J 17 new combinations; microlepidoptera collection specimens

O 15 lectotype designations;
O 3 new distribution records for Australia V€M MOre than 100 years old.

4 new families of host plants

Canberra 2025 https://www.mapress.com/zt/article/view/zootaxa.5616.1.1
— Dr. Jurate De Prins
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CODON  CODON  NT B ALL 100%
SH-aLRT UFB UFB
y = SH-aLRT = 80%
/'.'.'\ o SH-aLRT < 80%
DEGEN AA = UFB = 95%
UFB UFB o UFB < 95%

Leucoptera malifoliella; JN790955.1

Plutella xylostella; KM023645.1
Prays oleae; KM874804.1
Phyllocnistis citrella; MN792920.1
Polka gen. n. commoni sp. n.; HT; NSW, Batemans Bay; @; A121
Caloptilia theivora; MK541932.1
Murwillumbah gen. n. panconita; QLD, Rockhampton; @; Al4
Murwillumbah gen. n. panconita; PT; NSW, Murwillumbah; @; A100
Murwillumbah gen. n. panconita; PT; QLD, Brisbane; J'; A13

Euspilapteryx auroguttella; 0X637671.1

Kallia gen. n. myopora sp. n.; PT; SA, Kingscote; @; A68

=5 Kallia gen. n. myopora sp. n.; PT; SA, Kingscote; @; A69
Kallia gen. n. myopora sp. n.; HT; VIC, Mornington Peninsula; d'; A71
Kallia gen. n. myopora sp. n.; PT; VIC, Mornington Peninsula; @; A70
Kallia gen. n. myopora sp. n.; PT; VIC, Mornington Peninsula; @; A93
Corythoxestis sunosei; MT611524.1
Rentzia gen. n. digitata sp. n.; HT; QLD, Kuranda; d"; A118
Ornica gen. n. australis; QLD, Brisbane; @; A48
Ornica gen. n. australis; QLD, Mt Gravatt; &; A114
Ornica gen. n. australis; QLD, Mt Gravatt; @; A115
Ponga gen. n. pinna sp. n.; HT; NT, Darwin; @; A19
Gibbovalva kobusi; MK956103.1
Gibbovalva lomatiae sp. n.; HT; NSW, Woolgoolga; 9; A117
Gibbovalva lambertiae sp. n.; PT; NSW, Moss Vale; @; A116
Gibbovalva lambertiae sp. n.; HT; NSW, Fitzroy Falls; d"; A51
Cameraria ohridella; K1508042.1
Phyllonorycter froelichiella; KJ508048.1
Phyllonorycter platani; K1508044.1
Phyllonorycter ringoniella; OM287125.1

ORNIXOLINAE

0.8
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Epicephala sydnea sp. n.; AT, NSW, Sydney; O; A101
[ s Epicephala trigonophora; NSW, Burrewarra Point Forest; @; A63
Epicephala trigonophora; NSW, Wilton; @; A108
Epicephala trigonophora; QLD, Rockhampton; @; A110
Epicephala breyniphaga sp. n.; PT; QLD, Millstream Falls NP; &'; A64
Epicephala breyniphaga sp. n.; PT; NSW, Maclean; &'; A109
Epicephala breyniphaga sp. n.; HT; NSW, Burrewarra Point Forest; 9; A62
Epicephala albistriatella; QLD, Biloela; 9; A106
Epicephala albistriatella; QLD, Rockhampton; @; A104
Epicephala albistriatella; QLD, Biloela; @; A105
Epicephala xerocarpa sp. n.; PT; NT, Humpty Doo; @; A90
Epicephala xerocarpa sp. n.; HT; NT, Humpty Doo; @; AS8
Epicephala xerocarpa sp. n.; PT; NT, Humpty Doo; o; A59
Epicephala dunkensis sp. n.; HT; QLD, Dunk Island; @; A103
Epicephala acrobaphes; QLD, Iron Range; d"; A107
Epicephala acrobaphes; QLD, Stradbroke Island; @; A111
oo Epicephala philippa sp. n.; HT; QLD, Kuranda; 9; A61
Epicephala philippa sp. n.; PT; QLD, Kuranda; d; AGO
Epicephala philippa sp. n.; PT; QLD, Kuranda; o'; A91
Pogonocephala heteropsis; WA, Broome; d'; A122
Pogonocephala heteropsis; WA, Broome; @; A123
Pogonocephala heteropsis; QLD, Biloela; 9; A170
Pogonocephala heteropsis; QLD, Nappa Merry; d'; A169
Pogonocephala heteropsis; WA, Wyndham; o; A168
Neurostrota gunniella; NT, Darwin; d'; AO1
Neurostrota gunniella; NT, Berrimah; d'; A167
Neurostrota gunniello; NT, Darwin; @; A72
Neurostrota gunniella; NT, Berrimah; d'; A171
Neurostrota gunniella; NT, Darwin; @; A02
Neurostrota gunniella; NT, Beatrice Lagoon; @; A10
Neurostrota gunniella; NT, Beatrice Lagoon; @; A166
Neurostrota gunniella; NT, Beatrice Lagoon; AD9
Neurostrota gunniella; NT, Beatrice Lagoon; @; A165
Too ba gen. n. dialeuca; LT; QLD, Dunk Island; &'; A147
mmm | Toowoomba gen. n. toowoomba sp. n.; PT; QLD, Mount Spec Road; d'; A149
=8 | 1o0woomba gen. n. toowoomba sp. n.; HT; QLD, Toowoomba; @; A150
Parectopa melanoxyla; HT; NSW, Braidwood; d'; A7
Parectopa braidelia n. sp.; HT; NSW, Braidwood; 9; A0S
Parectopa acaciella; PT; ACT, Canberra; &'; A124
Parectopa acaciella; HT; ACT, Canberra; @; A125
Polysoma eumetalla; WA, Pemberton; @; A161
Polysoma eumetalla; TAS, Westbury; d'; A160
Polysoma eumetalia; ACT, Bendora Dam; @; A163
Polysoma eumetalla; NSW, Mt Keira; @; A164
Polysoma eumetalia; NSW, Mt Dromedary; @; A162
Polysoma eumetalia; NSW, Batemans Bay; o; A119
Polysoma eumetalia; ACT, Canberra; d'; A120
Cuphodes habrophanes; LT; QLD, Bundaberg; 9; A144
Cuphodes habrophanes; QLD, Rockhampton; d'; A143
ama Cuphodes maculosa; QLD, Rockhampton; &; A127
Om | Cuphodes maculosa; QLD, Bundaberg; @; A146a
Cuphodes maculosa; QLD, Gympie; @; A126
Cuphodes maculosa; QLD, Gympie; 9; A128
Cuphodes pyrochroma; QLD, National Park; @; A153
Cuphodes callimacha; QLD, Rockhampton; d; A159
Cuphodes callimacha; QLD, Rockhampton; d; A158
Cuphodes pandoxa; QLD, Rockhampton; d; A157
Cuphodes pandoxa; HT; QLD, Stradbroke Island; @; A155
Cuphodes pandoxa; QLD, Rockhampton; d'; A156
Cuphodes leucoptera sp. n.; HT; QLD, Seisia; @; A145
Cuphodes albomarginata; QLD, Yeppoon; &°; A133
Cuphodes albomarginata; QLD, Rockhampton; @'; A132
Cuphodes albomarginata; QLD, Rockhampton; @; A134
Cuphodes holoteles; PT; QLD, Eumundi; 9; A136
Cuphodes calycanthae sp. n.; HT; NT, Darwin; 9; A54
Cuphodes drypette sp. n.; HT; NT, Darwin; @; A53
Cuphodes drypette sp. n.; PT; NT, Darwin; d'; A66
Cuphodes niphadias; QLD, Cairns; @; A140
Cuphodes niphadias; NT, Darwin; 9; A67

-.-.- Cuphodes niphadias; NT, Darwin; @; A92 0.8
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Tiocrobyla desmodiella, NT, Humpty Doo; O; ALL

Liocrobyla desmodiella; NT, Humpty Doo; d'; A12

Liocrobyla desmodiella; NT, Litchfield NP; @; A85

Liocrobyla desmodiella; NT, Litchfield NP; @; A73

Liocrobyla desmodiella; NT, Darwin; J'; A84

Liocrobyla pinnatae sp. n.; PT; QLD, Cape Tribulation; d'; A94

Liocrobyla pinnatae sp. n.; HT; NT, Darwin; @; A17

Liocrobyla pinnatae sp. n.; PT; NT, Darwin; @; A18

Liocrobyla kuranda sp. n.; PT; QLD, West Mulgrave River; @; A95

Liocrobyla kuranda sp. n.; PT; QLD, Kuranda; d"; A74

Liocrobyla kuranda sp. n.; HT; QLD, Kuranda; d'; A15

Liocrobyla kuranda sp. n.; PT; QLD, Kuranda; d°; Al6

Liocrobyla kuranda sp. n.; QLD, Kurands; &; A75
Conopomorpha sinensis; OK310517.1
Bridella gen. n. doo sp. n.; HT; NT, Darwin; @; A23
Bridella gen. n. doo sp. n.; PT; NT, Humpty Doo; @; A24
Polydema virgula sp. n.; HT; QLD, Kuranda; d'; Ad4
Polydema eubenangee sp. n.; HT; QLD, Eubenangee Swamp; @; A43
Polydema mallota sp. n.; PT; QLD, Kuranda; 9; A86
Polydema mallota sp. n.; HT; QLD, Kuranda; @; A42
Crotona gen. n. kakadu sp. n.; HT; NT, Kakadu NP; d°; A40
Stomphastis thraustica; 0K376599.1
Stomphastis sp. isolate D1; OP012570.1

(11}
[=T:]

moo
oo

. Diphtheroptila glochidiella sp. n.; HT; QLD, Kuranda; 9; A31
Diphtheroptila glochidiella sp. n.; PT; QLD, Kuranda; @; A32
- Diphtheroptila djabu sp. n.; HT; QLD, Kuranda; @; A52
] Diphtheroptila cairna sp. n.; PT; QLD, Kuranda; Q; A83
Diphtheroptila cairna sp. n.; PT; QLD, Kuranda; Q; A172
Diphtheroptila cairna sp. n.; HT; QLD, Kuranda; @; A39
Diphtheroptila cairna sp. n.; PT; QLD, Kuranda; d'; A82
Diphtheroptila ochridorsellum; NSW, Sydney; @; ADS
Diphtheroptila ochridorsellum; NSW, National Park; @; A06
Diphtheroptila cornuta sp. n.; PT; NT, Berry Springs; d'; A79
Diphtheroptila cornuta sp. n.; PT; NT, Berry Springs; @; A80
Diphtheroptila cornuta sp. n.; HT; NT, Darwin; @; A33
Diphtheroptila cornuta sp. n.; PT; QLD, Kuranda; d; A30
ooo| | Diphtheroptila cornuta sp. n.; PT; NT, Darwin; @; A34
(= Diphtheroptila breynella sp. n.; PT; NT, Berry Springs; 9; A4l
Diphtheroptila breynella sp. n.; HT; NT, Berry Springs; & A77
Diphtheroptila breynella sp. n.; PT; QLD, Cape Tribulation; d'; A22

Stomphastis dhileepani n. sp.; PT; NT, Katheril

jooo
oo

woo)|
oo

Diphtheroptila glochidia sp. n.; PT; QLD, Kuranda;
Diphtheroptila glochidia sp. n.; PT; QLD, Kuranda;
Diphtheroptila glochidia sp. n.; PT; QLD, Kuranda; @; A37
Diphtheroptila glochidia sp. n.; PT; QLD, Kuranda; d'; A25
Diphtheroptila glochidia sp. n.; PT; QLD, Kuranda; &;
Diphtheroptila glochidia sp. n.; PT; QLD, Kuranda;
Diphtheroptila glochidia sp. n.; PT; QLD, Kuranda;
Diphtheroptila oxyloga; QLD, Cape Tribulation; @; A87
—.'l Diphtheroptila oxyloga; QLD, Cape Tribulation; d'; Ad6
Diphtheroptila oxyloga; QLD, Cape Tribulation; d°; A47

Diphtheroptila virosae sp. n.; PT; NT, Darwin; @; A21
Diphtheroptila virosae sp. n.;
Diphtheroptila virosae sp. n.,

; QLD, Kuranda; @; A29
NT, Darwin; d'; A20
Diphtheroptila virosae sp. n.; PT; NT, Darwin; @; A76
Diphtheroptila nix sp. n.; HT; QLD, Kuranda; d; A50
Diphtheroptila crotonella sp. n.; PT; QLD, Kuranda; @; A45
Diphtheroptila crotonella sp. n.; PT; QLD, Kuranda; d'; A88
Diphtheroptila crotonella sp. T; QLD, Kuranda; d"; A56
Diphtheroptila crotonella sp. n.; PT; QLD, Kuranda; @; AS7
Diphtheroptila crotonella sp. n.; PT; QLD, Kuranda; 9; A49
Diphtheroptila crotonella sp. n.; PT; QLD, Kuranda; d'; A89

Diphtheroptila glochidia sp. n.; HT; QLD, Kuranda; &; A27

moo|
oo

Stomphastis dhileepani n. sp.; HT; QLD, Charters Towers; @; A131
d; A129
Stomphastis dhileepani n. sp.; PT; NT, Katherine; d'; A130

Diphtheroptila breynella sp. n.; PT; QLD, Eubenangee Swamp NP; d; A36
Diphtheroptila breynella sp. n.; PT; QLD, Eubenangee Swamp NP; d'; A35
Diphtheroptila breynella sp. n.; PT; OLD, Eubenangee Swamp NP; d; A81

0.8

Leucoptera

Phyllocnistis
Polka gen. n.
Caloptilia
Murwillumbah gen. n.
Euspilapteryx
Kallia gen. n.
Corythoxestis
Rentzia gen. n.
Ornica gen. n.
Ponga gen. n.
Gibbovalva
Cameraria
Phyillonorycter
Epicephala
Pogonocephala
Neurostrota
Toowoomba gen. n.
Parectopa

ORN

om

en. n.
Stomphastis

o= Diphtheroptila

DEGEN
rlg—Putetia
Prays

Corythoxestis
Rentzia gen. n.
Ornica gen. n.

Ponga gen. n.
Gibbovalva
Phyllocnistis

Cameraria
Phrﬁonorycter
Polka gen. n.
Caloptilia
Murwillumbah gen. n.
spilapteryx
Kallia gen, n.
Pogonocephala
Neurostrota
Toowoomba gen. n.
Parectopa
Polysoma
Cuphodes
Epicephala
Liocrobyla
Conopomorpha

Bridella gen. n.

Polydema

rotona gen. n.
Stomphastis
Diphtheroptila

Leucoptera

oo

oo

0.04

25

NT

Leucoptera
Plutella
Prays
Phyillocnistis
Polka gen. n.
Caloptilia
Euspilapteryx
Murwillumbah gen. n.
Kallia gen. n.

Corythoxestis
Rentzia gen. n.
Ornica gen. n.

Ponga gen. n.
Gibbovalva
Cameraria
Phyllonorycter

Epicephala
Pogonocephala
Neurostrota
Toowoomba gen. n.
Parectopa
Polysoma
Cuphodes
Liocrobyla
Conopomorpha
Bridella gen. n.
Polydema
rotona gen. n.
Stomphastis
Diphtheroptila

oo

[=1:]

om

om

Leucoptera
Plutelia
Prays
Phyllocnistis
Corythoxestis
Rentzia gen. n.
Ornica gen. n.
Ponga gen. n.
=] Gibbovalva
Cameraria
<] Phyllonorycter
Polka gen. n.
Caloptilia
Murwillumbah gen. n.
Euspilapteryx
{ Kallia gen. n.
= EpicephhaI.'a
! 'ogonocephala
[ Neurostrota
= | Toowoomba gen. n.
{| Parectopa
Polysoma
Cuphodes
<l Liocrobyla
Conopomorpha
Bridella gen. n.

<] Polydema

Crotona gen. n.
{| Stomphastis
<] Diphtheroptila

oo

OR

0.05

https://www.mapress.com/zt/article/view/zootaxa.5616.1.1
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Australian Epicephala — striking morphological adaptations for pollination www.gracillariidae.net
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Pollination and oviposition by a female of a host-specific Epicephala moth on its host plant Glochidion sp. (Phyllanthaceae)

© Atsushi Kwakita https://www.youtube.com/watch?v=Vg3L6kXPgPw
Canberra_2025 Dr. Jurate De Prins
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Museums Photos Publications About Looking for names: Search Welcome jdp Admin Logout

Statistics
last_updated
Families
Tribes
Genera

Subspecies
Plants
Parasitoids
Photos
Types

Publications

Species(accepted) 2082
Species(synonyms) 415
Species(misapplied) 304

09 Oct 2025
ik

6

168

2

3540
1253
5810
3845
5182

Phyllonorycter melanosparia

Welcome Yoy

This website provides an online database of all Gracillariidae (Lepidoptera) species of the World, updated with the latest information obtained from 5150+ published sources and from our
own studies.
The current list is continuously updated and information on the original description, type locality, types and their depository, distribution and foodplants is added on a regular basis.

Disclaimer ~

Canberra_ 2025 https://www.gracillariidae.net Dr. Jurate De Prins
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Back Office — Global Taxonomic Database of Gracillariidae

Moths Back Office WELCOME, JURATE. VIEW SITE / CHANGE PASSWORD / LOG 0OU|

» MothSpecies

Select moth species to change
AUTHENTICATION AND AUTHORIZATION

+ Search FILTER

+ By rank

Action: | —— v|| Go | Dof 100 selected

p

B SCIENTIFIC NAME 4  AUTHORSHIP RANK STATUS CODE subspecies

n Meyrick, 1934 species Accepted ACROACAN

By visible

Meyrick, 1915 species Accepted ACROACHN

ACROAEGL Yes
No

(Turner, 1913) species Accepted

Tumer, 1940 species Misapplied 01ACRAEQ

(Meyrick, 1880) species Accepted ACROAEOL By status

Braun, 1918 species Accepted ACROAFFI

Accepted
01ACRALB Misapplied
Synonym

(Chambers, 1877) species Misapplied

Tumer, 1947 species Accepted ACROALBD

Bradley, 1957 species Accepted ACROALDO By family

(Turner, 1896) species Synonym 01ACRLEM
Gracillariidae

ACROALBI Unassigned

(Chambers, 1872) species Accepted

Meyrick, 1912 species Synonym 02ACRALB

Yazaki, 1926 species Accepted ACROALBF

(Turner, 1894) species Accepted ACROALBM

Forbes, 1930 species Misapplied 01ACRALM

(Walsingham, 1897) species Accepted ACROALBO

Meyrick, 1916 species Accepted ACROALLA

H B B B E R B R EEEEEEEERm
o 0 0 0 0 0|0 0|00 0 000|000 0O |0

Meyrick, 1916 species Accepted ACROAMET

Canberra_2025 ://www.gracillariidae.n Dr. Jurate De Prins
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Co-evolutionary relationships between Australian Gracillariidae moths
and Australian plants www.gracillariidae.net

Australian Gracillariidae Australian Gracillariidae — Host plant specificity

m Host plant known  ® Host plant unknown ®m Monophagous ® Oligophagous = Polygophagous

Canberra_2025 Dr. Jurate De Prins
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Co-evolutionary relationships between Australian Gracillariidae moths
and Australian plants

National Research
Collections Australia

Biodiversity
Biosecurity
Biodiscovery

Thank you all for your very kind attention
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