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13 000 #f, 7341 iz, Heh T Hei ML R X
73 o e Rb A N e M FE Ve B SR G ) 4 AL A e
AW IR 23 AT 22 KEAL (Bartlett ef al., 2018) JE A& A
Gy T AR CAE SE T I WY H R A e
BHE R FROCR, (HELA SRR b &R O R
FFAAF B35 W7 1) 4 € (Bourgoin and Campbell, 2002;
Urban and Cryan, 2007, 2009; Ceotto and Bourgoin,
2008; Ceotto et al., 2008; Urban et al., 2010; Cryan
and Urban, 2012; Bartlett ef al., 2014, 2018; Song et
al., 2016, 2018). FIFT, BLAEMEHE 9 b HRE,
Achilidae Stél, 1866, Cixiidae Spinola, 1839, Dictyo-
pharidae Spinola, 1839 1 Tropiduchidae Stél, 1866 £
Al 7RO KA R, 220 I S ) i
PR} 3 2 Dorytocidae Emeljanov and Shcherbakov,
2018, Jubisentidae Zhang, Ren and Yao, 2019, La-
lacidae Hamilton, 1990, Mimarachnidae Shcherbakov,
2007, Neazoniidae Szwedo, 2007, Perforissidae

Shcherbakov, 2007 A Yetkhatidae Song, Szwedo and
Bourgoin, 2019,

H #f, Mimarachinidae BHtA AL T 2L
(Szwedo, 2018), J iz 4340 T-Ab 2R AR 38 J i 26
FEHBIX, G4k 2 Ho v A7 R WP A0 % b X DL ERL ] S
2 & 4 W ] (Berriasian-Barremian) i =
(Mimarachne mikhailovi Shcherbakov, 2007, Saltis-
sus eskovi Shcherbakov, 2007, £ 125—113 Ma), H
A Z& By M X (1) L S A 2 [Nipponoridium ma-
tsuoi (Fujiyama, 1978), 125—113 Ma]fI PGS 4
Jb 3 1 M (Mimamontsecia cretacea Szwedo and
Ansorge, 2015, Chalicoridulum  montsecensis
Szwedo and Ansorge, 2015, 129.4—125 Ma)%5 1,
BeAh, S8t W BT e R VA AL L AR A
A D BOR 5 I8 Bk AR (3R 1)(Shcherbakov, 2007,
2017; Szwedo, 2008; Szwedo and Ansorge, 2015;
Jiang et al., 2018; Zhang et al., 2018).

# 1 Mimarachnidae £ 21212 L G E#

Table 1 The described fossil genera and species of Mimarachnidae.

THES 7 b A J2 A 2% R
(Species) (Locality) (Age) (Horizon) (Reference)
Mimarachne mikhailovi Baissa, Buryatia, Russian Fed- Berriasian—Barremian, Zaza Formation Shcherbakov,
Shcherbakov, 2007 eration ca. 145-125 Ma 2007
Saltissus eskovi Baissa, Buryatia, Russian Fed- Berriasian—Barremian, Zaza Formation Shcherbakov,
Shcherbakov, 2007 eration ca. 145-125 Ma 2007
Nipponoridium matusuoi Kaseki-kabe, Japan Aptian, Kuwajima Forma- Fujiyama,
(Fujiyama, 1978) 125-113 Ma tion 1978,
Szwedo, 2008
Mimamontsecia cretacea La Cabrua outcrop, Sierra del Barremian, La Pedrera de Ru- Szwedo and
Szwedo and Ansorge, 2015 Montsec, Spain 129.4-125 Ma bies Formation Ansorge, 2015
Chalicoridulum montsecensis La Cabrua outcrop, Sierra del Barremian, La Pedrera de Ru- Szwedo and
Szwedo and Ansorge, 2015 Montsec, Spain 129.4-125 Ma bies Formation Ansorge, 2015
Burmissus raunoi Hukawng Valley, Kachin State, early Cenomanian, burmite Shcherbakov,
Shcherbakov, 2017 Myanmar 98.8 Ma 2017
Dachibangus trimaculatus Noije Bum, Hukawng Valley, early Cenomanian, burmite Jiang et al.,
Jiang, Szwedo and Wang B., 2018 Kachin State, Myanmar 98.8 Ma 2018
Jaculistilus oligotrichus Noije Bum, Hukawng Valley, early Cenomanian, burmite Zhang et al.,
Zhang, Ren and Yao, 2018 Kachin State, Myanmar 98.8 Ma 2018
Dachibangus formosus Noije Bum, Hukawng Valley, early Cenomanian burmite Fuetal., 2019
Fu, Szwedo, Azar and Huang, 2019 Kachin State, Myanmar 98.8 Ma
Mimaplax ekrypsan Noije Bum, Hukawng Valley, early Cenomanian, burmite Jiang et al.,
Jiang, Szwedo and Wang B., 2019 Kachin State, Myanmar 98.8 Ma 2019
Ayaimatum trilobatum Noije Bum, Hukawng Valley, early Cenomanian, burmite this work

gen. et sp. nov.

Kachin State, Myanmar

98.8 Ma
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Mimarachnidae F} (1) 3= ZERFAE 4 5 A7 fa A0 1132
ik 2 AL S K T T AN ) PR AR /N R Ik, i
BRI ER i T B e B — R S, T T Ak i
NI, Hoe d PR A7 A A de S 3 58 ik B
1% %% (Shcherbakov, 2007, 2017). e, A7 @ Ff A
ARG, InAMARCR, SR, sSiF KT
JIE 3 1 11 28 2% (Sheherbakov, 2007, 2017; Jiang et al.,
2018; Zhang et al., 2018).

2 MPRIRUDGTL

WF SR R SK Y5 T 4 ) 5 3] 4 (1 S 20 R A
X.(JbZh 26°21'33.41", R4 96°43'11.88")(Kania et
al., 2015, fig. 1; Thu and Zaw, 2017). Zifa) 3531 ) JF
KOAJLE AR 5, 112 XA 2 4 ) A T 2
IBE AT M X (Helm, 1892, 1893; Noetling, 1892;
Laufer, 1907; So, 2013). Zfifa3E 3t /& A 4 555
NN R NIRE, RAE T KRR T
BAHEFUEMESI A A, A BFIE 2] b BB 3)
PIx R R e At T S K 3 (Szwedo  and
Nel, 2015; Ross, 2019). 5 4 0 4= 45 S 557 4 )
BRI UIRER 2 98.8 + 0.62 Ma (Shi et al.,
2012), 1 2% R HR T F b TR E H Ak B8
1) B B AF W 3k 22 8 L — 28 (Ross et al., 2010;
Rasnitsyn et al., 2016; Grimaldi and Ross, 2017;
Smith and Ross, 2018; Zheng et al., 2018).

2 ) B% B A Ak 2 AR N 5 1 B o SLRE ok
U] RE A AR AL RO RHE Y (Poinar e
al., 2007; Ross et al., 2010; Grimaldi and Ross,
2017). BEHAF= XA T 75 40 ki e, He 5 2 A7 T 44
B IX RN BT 80 Ma Z- 47 #H4# (Heine and
Miiller, 2005; Seton et al., 2012; Metcalfe, 2013;
Broly et al., 2015). ¥4 AT IR W] H S AL
B BTORA M DX Ay L R 18 31 A Ak R BT AR A VR
% o Hu[X (Cruickshank and Ko, 2003).

RHP R POR b 2 3 B RS DUR, 5 i
JE IR RN = RS2 o WA A i sg 4 22
RS I A AT UL A Ak A B i 7 0 7 25 (1) 1 5%

WORIRI R PRI O 3 R A, 5
SAYNARIT, I DR HE DU 3R 2™ X4 IR e A7 i
554 B P E5E 1 (Xing et al., 2018a, 2018b; Jiang et
al., 2018; Rasnitsyn and Ohm-Kiihnle, 2018; Yu et al.,
2019).

FE it RO SR 0 £ AR A1 o [ URE 27 Bt e ¢
B W AT REAT, LR s i Al H e
i SMZ1000 F1%£+] AxioZoomV.16 AN B %i .
2R 2% R I 254 ] Je B SMZ1000 AR St 7B A i
EHATEE, T HHE 5 AxioZoomV.16
R0 2 s M B B ) Axiocam 512 B RE R 4L,
J-4H HeliconFocus 6.7.1 G A6 G 347 &
INCASRAFSEAR KIS . 534, EHIERAME UV 4T(395
nm) FH TOUL ST SR IR AR A P9 35 1) 2SR 2L

FEAFRAS: JSSNU 2019005) H Fi 47 T1L.
TR I B

A% AREEESH Kramer (1950) 5
Anufriev Al Emeljanov (1988). Mk 4k i) 2 2% -3
H # ik Fe A Kl 43 J7 % (Nel et al., 2012; Bourgoin et
al., 2015). HICRIEREH SR 7 E %2011
J5E45(1985). WMPKk4E 5T Ay 5 K As.
5K CuA. B, CuP. J5 I k; MP.
Ja ik Peu. 85— BEK; R, 420K; RA. B4Rk, RP.
Jafelik; ScP. W&k, cua-cup. NIk, C1.
fE; C3. HE; C5.

3 RGULLEYE

FEHZ Class Insecta Linnaeus, 1758

33 H Order Hemiptera Linnaeus, 1758

4%’ H Suborder Fulgoroidea Evans, 1946

AR

Ak tE 8 Rl Family Mimarachnidae Shcherba-
kov, 2007

TRERMEYE E (FT/E) Genus Ayaimatum gen. nov.

Jiang and Szwedo
urn:lsid:zoobank.org:act:EB31B47F-65EC-4057-A02B-BB96FD7007D3

Superfamily Fulgoroidea Latreille, 1807

WRF  Ayaimatum trilobatum gen. et sp. nov.
R JE AT i b 5 BKE (Jingpho),
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“ayai mat” BN “BRERT) 7, BRI RAERDL

EERVTIE s ik 4544 55 Mimarachnidae
B — 8 Burmissus Shcherbakov, 2017 B AHALL,
EE 0T I R S TR IR 5 AT W W i 2201, SZHR AR A
LA T SK T R AL B (FE Burmissus J&H, 2R
W] e e 7 Sk T v FEE v ), S T i A AL v ()
B =X (trigon)(FE. Burmissus J&HA] L), o BT B
W S, A I (Burmissus g IR AR BB,
W N SR Y (Burmissus & O JE R TR );
ScP+RAMP+HCuA) ik 3= 171 MP kM2 B w17 135 7
5 ScP+R k&K [Burmissus J&H ScP+R+MP+(CuA)
Bk =T BT ScP+R Hik]; CuA Wk4 25547 Peu
KR Ay BKIAS I 5 3 (Burmissus J& CuA k53325,
R TAZ I i) o

RBAE 0 hn 52 R 11 v 58 2 iy i 75 AL ) — o
KT R B L 0.7 fi%. SkTArS 2 — Ak,
W25 WK, 5 32 S fmg A TN iy 0 R A0 0 34 2 S
SR . ST 2 RER, WA T L Sk
RIS T B, Jadmse, wishy 2 SR .
Sk TIUAT i A L trigono (A% T LSk THURN &2 [8] ()
A2y 300 BN TN 1.6 i, i AbAr T-filk
FAFEES, WL 2, PR A I O Ok, )
NG SR AR R LRI S JL A B ST .
Ja B3Nk, o] W E A G, SR W s
TR, W EAW R oE, IR A
S B (1) i 0

RIRGE, R o WoAAR . filffss ke, T

AR, KA 2 - 1, BT EHE, i fl e v,

AL VBRI SE A, HE T L AN ERAR, HETY
WIBAR, R SR AT

BT BOL AT, SRR KL 3.8 ff /it
HTZRAN N, X S HR a) DXt ) S e 00 i 2%
WK, AN MaSrE, Jeg g n M.
HIPBF A 1 Ao o, ml P 2 B R SR 1 R A,
R IR RSN G 2 B 7 AN B IS oy 5
AW R AR PO R R, SR A X A
WIS, LS AR, MF R A i ALK

HE R R, SRR TR, W RS,

AW RE TR, PRGN, KEW
ZMAE, A i o ) A ELAR A o T R S 2%
SR e g R T T A AN el i SR A i
BB R B o T AR AR

W R EOR, eIk

WO BT, AR PR 3.3 i WUZRILA R
SRS, 5 R ER, TAANTMER, S5 F
Bo fEHEEEE, ScP+R+MP+HCuA)k T 1B, 2%
KT ScP+R kT . ScP+R ik T T4 1/4 @K A4k
5y 3%; ScPHRA KA 3, weA ik, 5 Rrgan
17, ML GMA T, RP KA, 5
ScP+RA WKIE VAT, 5l st ScP+RA ik
R Sy B SE T 38 % o MP Ik AN ScP+R+MP+(CuA) ik 3
T93 B HIEALAE cua-cup WKFEM], MP BKAEIE ST
H, HEIE i, 5385 PeutA, BKRIGE4MAE
RALT R EAE, 2008 T 3%k . CuA Bk
B cua-cup WKW, FEEFEHIE T H, 7E Pcu fl A,
JkI B s 3 X, STk CuA, 23S MP JikiE
17, JE 24 Wk, SWILgA TALMA A, Sk
CuA, FE #2520 JINEE AT CuP ik, Jo Rzt 251
28 H A R . JRZERT CuP KA 8 3L 56 20 ~F H,
I i, SWMEML T4 3/4 KA.
Pcu KA Ay BKAZIE T 172 K Ab, Pout+A; Bk &
SRV, SAELGARAL T 0.7 WK AL . FEE R 5E
BRE, £ CuA KEEMEA K E WA i
cua-cup YU . T4k % (costal cel)# 58, KN Cl(f%
)P, C3Ch=E)KEREE T Csi=)K
FER—2F o UK IR) mT WL £ 0 7 16 /I A A R 1 22
IBIAGEINI &

o R, TSR R ENA i, S E,
ST, s E i, s AE.
ScP+R+MP+CuA ik = TR %, ScP+R ik + TV H,
g rAT B 5 2 AE% 58T, 708 ScP+RA kAN
RP ik, G E AR . MP ik E T3 #3562
Ao CuA ik ETELE T MP Ik, “FH, 4
AT SePAR K4y 3. CuP ik T4 i, CuP
fik5 CuA, BkA G2 [ A HE 25 /N CuA KA
Z PR B o Ay BKES PR, Ap KFERE X K 172 4k
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NS, = R ORAY, (HE I A S A
W Aga WK I ELPAT T ALK, Ag BKTAT T
Z o YK IA] AT WL TC I (R /NBBICRA) 13 £ 22 3T AR Tk
g, IXLLKERAERE DI

TR ERE R (BB  Ayaimatum trilobatum

gen. et sp. nov. Jiang and Szwedo
urn:1sid:zoobank.org:act:84ES93AC-FD2A-41EA-89B0-8BCC5AE93F61
(K 1—4)

WiR MR CEm”, 2E KRB
AFFE.

MR OIERL, bRAS . JSSNU-2019005, i i
S0 =i DB K7 7 SO V7 i3 Y B/ S N1 22 N =
Wo FRARAETIL S IHiE B .

FRAE  BORP O ZORT IR H AT A ME—Fl,
SRR DL AL . AR T 2P0k, ST S o8k
£ 5 G MRFE T o i B AR HR B AR A TR R
TR AT ERE ) 3.3 £, C1 KA C3
FEIPIRE . 5 CuA KM 43 S a3 ) S LG CuP
JKFI CuA, ki a5 [H) P EE 25 5

IR AR 20.32 mm, 98 11.26 mm.
SLER ISR 2 K 2.95 mm. SKTHK: 1.26 mm, 555
A0 2.15 mm, JEZALTEZ) 1.84 mm. FiK: 2.16 mm, %
A TRl AL, FZ) 1.43 mm. 5 EFEK 1.89 mm,
AL E 1.39 mm. ATEEK 1.53 mm. 7
WK 1.47 mm, 9 5.68 mm. P HEFHK 3.47 mm,
T 5.16 mm. IR T 1.26 mm, £ 0.79 mm. HJ
WK 15.4 mm, 9% 4.68 mm. FI%x % % 1.05 mm; C1

=K 10.05 mm, & 0.53 mm; C3 =K 4.95 mm, %
1.03 mm; C5 %K 7.53 mm, % 1.05 mm. JG5#K
12.95 mm, %% 5.42 mm; C1 &K 3.79 mm, C5 =K
3.47 mm,

FEHE R AL 40 A6 e B BRI 4 Noije

Bum 1li; Cenomanian it »

1 Rk Bl i e ) 1 AR A £ 4% 1
Fig. 1 Line drawing of the holotype of Ayaimatum trilobatum
gen. et sp. nov.
A. FEHBEIKR B A EHENKAE; C. A EIKA . LEBIR: 1 mm,
A. venation pattern of left tegmen; B. venation pattern of right tegmen; C.
venation pattern of right hind wing. Scale bars = 1 mm.

B2 MR s I G Ja R IE A bR AR 2k 4 ]
Fig. 2 Line drawing of the holotype of Ayaimatum trilobatum gen. et sp. nov.
A SKERIERE B, Sk, AR AT BB H C. AR AL, LRI 1 mm.

A. head and pronotum in ventral view; B. head capsule, pronotum and mesonotum in dorsal view; C. inclusion in lateral view. Scale bars = 1 mm.
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B3 =R ERIIACHT 8 B i) IERR AL R . 465 5 ULIESC,
Fig. 3 Photographs of Ayaimatum trilobatum gen. et sp. nov., holotype. Abbreviations are explained in the text.
A, BRANEAL; B, BRASE R C. KIS, T TR i ARG AL DL KRR B SRy, BEAL F. ZERSEE, . HEDR: 2 mm.
A. ventral view of the preserved body; B. dorsal view of the preserved body; C. dorsal view of head capsule, pronotum and mesonotum; D. ventral view of the face;
E. part of hind wing in ventral view; F. part of left tegmen in dorsal view. Scale bars =2 mm.

4 1w

W RBIEFT )97 8 BT A4 Mimarachnidae FH
86 oK A gnf B ET ) R A, A AT X
Mimarachnidae FHY. A7 (1) J& Pl 22 FE 2 FTE S 22 4RFAE
TP 1N, Mimarachnidae £} - 1046 A
oS TH UL A (Barremian) b 2k B 1)
Mimamontsecia Szwedo and Ansorge, 2015 J&

Chalicoridulum Szwedo and Ansorge, 2015 J&, Jih
KX HEYE Mimamontsecia J@#E K/ AN #iT,
HJE 35 SRR G5 KA [F) o 5 AR 25 10T A 5% X o] i
25 0 (Aptian) 2= 7 tH () Mimarachne Shcherba-
kov, 2007 J& F1 Saltissus Shcherbakov, 2007 J&, 5 #r
oSy N NN 2 1 R N 2 B 1 e e B P
(Shcherbakov, 2007). Nipponoridium Szwedo, 2008
Jeg 7 T H AN S BT A A 2, % )E AR AT
JE I &5y, SFEmE I EN F L2 CuA
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Pl 4 =I5k B i R B IE A AR 4062 B 1R
Fig. 4 Photographs of Ayaimatum trilobatum gen. et sp. nov., holotype.
Al SF BRSO A FTSOAL; B, AR AU C. bRAHTHL; D. $64MEST (395 nm) FARASTEHL;
E. /ML (395 nm) FARASEM . ELFIR: 2 mm.
A. lateral view of head, pronotum, mesonotum and right tegmen; B. lateral view of the preserved portion of the body; C. front view of the inclusion; D. dorsal
view of inclusion in the amber piece under UV light (395 nm); E. ventral view of inclusion in the amber piece under UV light (395 nm). Scale bars = 2 mm.

WK = A4 32« HoAth Mimarachnidae B 1345k
H 4ii fa) B8 ¥, HE Burmissus Shcherbakov, 2017,
Dachibangus Jiang, Szwedo and Wang, 2018, Jacu-
listilus Zhang, Ren and Yao, 2018 1 Mimaplax Jiang,
Szwedo and Wang, 2019, HJ@7E MK/, Il 4s
B RAERTESFEZ AT B 4 BAA/EY] B
X 5. Hr, #E5S Burmissus Shcherbakov, 2017
FEAE—EARATE, HOZAERTE ScP+R Ik IS BE A
CuA WKMoy SRR, LA RS T Sk 45 1) 4 H 2y
I E = HAAE R X 0. HeAh, BrERE# CuA
Jok 53 SRk ) PR BE B5 AT Peu BN CulP ik 7] 1 5 25 B
95T CuA, kAT CuP fik 2 18] ()5 25, Burmissus Jg&
w1 3R B 8 ) 443200 (Sheherbakov, 2017). 37 1
Ry R S TR I AR R A AR DA R 52 R
#¢th 5 Mimarachnidae F} HA & X 5 B 2.

4ii f) BE A R R A7 1Y) Mimarachnidae F}J&E P43
W, HIEFAIERM 2R T et AR T
AN TF) R A 2 SRS o 3T S8 A0 T AR IR B s ~F- 1 S350

R R o B A R AR, B A A H R A —
SEABLYE, W Cicadellidae Latreille, 1825 R}
Ledrinae Fairmaire, 1855 FI Tartessinae Distant,
1908 VAR ) — LA Jm b 5 i BEFA Rk
T IXLE Ledrinae WEFP) & Ff(Chen er al., 2019),
X e b A TG R B 5 0 o A
(Hamilton, 1990), BL/Ef) Ledrinae VA & F &
BRGS0 R FILRE R (Jones, 2009). K
TS T B A R 2 A 1R P AT 2SR AE H T
A 8 B ILAE Mimaplax J&H, A SCHHTE W
B 2L A (Szwedo and  Stroinski, 2017;
Jiang et al, 2019) . Shcherbakov (2017)\ K,

Burmissus J&B AR W Z @A E T3 T L
I28 37 JE TR RE (A i £ o EIRAE [ Stomaphis
JaRdF e, R A R T TR R TR LA,
B SORT S0R 0 Z0 R AT N R P BE B (Brozek
etal.,2015). Depa 25(2014)MELIA Ny, Xl i
FEAE D B> B R I 9] A B JS R0 AR 5 i



144 L

WEAE: 4w BEHT OB I Jiang Tian et al.: A new planthopper from Burmese amber 77

[F] o PRI ST TF EATT ok 1 T b 106 20 4 £ 2 R A A2
ANKATRER) o EARSCHHT B FRAS Y, W IF A R AT
TR, {H & WAl Mimarachnidae &} Fi ) 72 24 45
R HED, 7 8 N % A B A A iy s 2 i, PRtk
] B S 1] T 58 WG o BT H AN 2 ) IR VR A B A
AR TT fie b RE T B A 00, A AT BE R A8 B T A

AL o 31X A FRATTIE9Y Mimarachnidae £} g Fi i) £
FEPEFUE &R e 324 7O k4, ok 3 4
3% 3 AR WA I AL 1 IR R AR T8
(I UEH o

Bust PP LR E DB SR, FRIEE

AYAIMATUM TRILOBATUM GEN. ET SP. NOV. OF MIMARACHNIDAE
(HEMIPTERA: FULGOROMORPHA) FROM MID-CRETACEOUS
AMBER OF KACHIN (NORTHERN MYANMAR)

JIANG Tian"?, SZWEDO Jacek® *, SONG Zhi-shun®, CHEN Jun®’, LI Yu-ling® and JIANG Hui’
1 State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Beijing 100083, China;

2 State Key Laboratory of Palaeobiology and Stratigraphy, Nanjing Institute of Geology and Palaeontology and Center for
Excellence in Life and Paleoenvironment, Chinese Academy of Sciences, Nanjing 210008, China;
3 Laboratory of Evolutionary Entomology and Museum of Amber Inclusions, Department of Invertebrate Zoology and Parasitology,
Faculty of Biology, University of Gdansk, Gdansk PL80-308, Poland, jacek.szwedo@biol.ug.edu.pl,
4 Jiangsu Key Laboratory of Biofunctional Molecule, School of Life Sciences, Chemistry & Chemical Engineering, Jiangsu Second
Normal University, Nanjing 210013, China;

5 Institute of Geology and Paleontology, Linyi University, Linyi 276000, Shandong, China

Abstract A new genus and species, Ayaimatum trilobatum gen. et sp. nov. Jiang and Szwedo, is described based on a

planthopper preserved in mid-Cretaceous amber from Kachin State, northern Myanmar, and assigned to the Cretaceous

planthopper family Mimarachnidae. A short overview of fossil record of the Mimarachnidae is given. The taxonomic

diversity and morphological disparity of this extinct group is briefly discussed.

Key words
biogeography

1 INTRODUCTION

Fulgoromorpha (planthoppers) is a suborder of
the Hemiptera, constituting a large group of phyto-
phagous insects known in the fossil record since the
Permian. It covers three superfamilies: two extinct
superfamilies—Permian Coleoscytoidea Martynov,
1935, Permian and Triassic Surijokocixioidea
Shcherbakov, 2000, and Fulgoroidea Latreille, 1807,
known in the fossil record since the Jurassic (Szwedo,
2018). Planthoppers are generally small insects, in
vast majority varying in size from 3 mm to 15 mm,
nevertheless, some species of the family Fulgoridae
have a body length of about 10 cm and a wingspread
of about 14.5 cm. The recent families comprise some
13 000 species, distributed worldwide, but mainly in

Planthopper, Burmese amber, Ayaimatum trilobatum gen. et sp. nov., taxonomy, morphology, palaeco-

the tropical and subtropical zones, with some species
adapted to the deserts and dry areas or cold tundra
environments even north of the Arctic Circle. Inter-
actions with their host plants play a major role in
distributional and ecological patterns of planthoppers.
Therefore, biogeographical diversity is unequal for
all the families, with some restricted to a few zo-
ogeographical regions (Bartlett et al., 2018). Mono-
phylies of the Fulgoromorpha and recent Fulgoroidea
are attested by morphological and by molecular evi-
dence as well (Bourgoin and Campbell, 2002; Urban
and Cryan, 2007; Bartlett et al., 2014, 2018). Family
relationships of recent Fulgoroidea are not fully re-
solved, neither by morphological nor by molecular
evidences. It must be mentioned that only a few
families have been shown to be monophyletic (Urban
and Cryan, 2007, 2009; Ceotto and Bourgoin, 2008;
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Ceotto et al., 2008; Urban et al., 2010; Cryan and
Urban, 2012; Song et al., 2016, 2018) and very
probably all these hypotheses should be modified in
the future. The inference of fossil families on the
shape of the phylogenetic tree of Fulgoroidea is still
a subject of discussions. Among the recent families,
Achilidae Stal, 1866, Cixiidae Spinola, 1839 and
Dictyopharidae Spinola, 1839 enter the fossil record,
and probably also Tropiduchidae Stal, 1866. The
following extinct planthoppers families are known to
be present in the Cretaceous Period including Dory-
tocidae Emeljanov and Shcherbakov, 2018, Jubisen-
tidae Zhang, Ren and Yao, 2019, Lalacidae Hamilton,
1990, Mimarachnidae Shcherbakov, 2007, Nea-
zoniidae Szwedo, 2007, Perforissidae Shcherbakov,
2007, and Yetkhatidae Song, Szwedo and Bourgoin,
2019.

Mimarachnidae is a family of planthoppers
(Hemiptera: Fulgoromorpha: Fulgoroidea) known
exclusively from the fossil record of the Cretaceous
(Szwedo, 2018). The family was widespread from
the equatorial to high latitude regions in the northern
hemisphere in the Cretaceous Period. The known
fossil sites bearing Mimarachnidae are: Aptian de-
posits in Baissa (Buriatiya, Russia), Aptian
Kaseki-kabe locality in Kuwajima (Shiramine-mura,
Japan), Barremian deposits from Sierra del Montsec
(north-eastern Spain), Cenomanian Burmese amber
and some undescribed specimens known from locali-
ties like Turga (Aptian, central Siberia), Bon Tsagaan
(Aptian, Mongolia) or Khetana (Turonian, East Sibe-
ria), Kzyl-Zhar Hill (Turonian, Kazakhstan) (Table 1;
Shcherbakov, 2007, 2017; Szwedo, 2008; Szwedo
and Ansorge, 2015; Jiang et al., 2018; Zhang et al.,
2018).

Mimarachnidae is characteristic of simplified
venation pattern with meshwork of irregular veinlets
on both wings, double carination in median line of
pronotum and mesonotum, setigerous metatibial
pecten and hind leg armature, and retention of nym-
phal sensory pits in adults (Shcherbakov, 2007, 2017).
Some taxa possess peculiar morphological characters
like giant size, elongated head, and a rostrum that
exceeds the length of the body (Shcherbakov, 2007,

2017; Jiang et al., 2018; Zhang et al., 2018).

Here we present another representative of this
family from the mid-Cretaceous burmite, represent-
ing a new genus and species.

2 MATERIAL AND METHODS

The studied specimen is a piece of amber from
the Cretaceous deposits in the Hukawng Valley of
Myanmar. The mining area is located at Noije Bum,
near Bum, close to Tanai Village (26°21'33.41"N,
96°43'11.88" E; palacocoordinates 12.4° N, 93.8° E)
(Kania et al., 2015, fig. 1; Thu and Zaw, 2017),
which is the main source of amber in the country.
This fossil resin is frequently referred as Burmese
amber or burmite (Helm, 1892, 1893; Noetling, 1892)
and has been mined for centuries (Laufer, 1907; So,
2013). It is the most productive source of Cretaceous
amber inclusions, preserving enormous diversity of
plants, invertebrates and vertebrates (Ross, 2019),
giving new insights into the very important period of
formation of modern faunistic complexes at
mid-Cretaceous biotic re-organisation times (Szwedo
and Nel, 2015). Radiometric dating performed with
zircons in the matrix associated with amber has pro-
vided an estimated age of the deposit at 98.8 £ 0.62
Ma (Shi et al., 2012). A slightly older age was then
postulated (Albian by Ross et al., 2010, late Albian
by Zheng et al., 2018; Albian-Cenomanian boundary
by Rasnitsyn et al., 2016), due to the fact that the
amber shows evidence of redeposition (Grimaldi and
Ross, 2017; Smith and Ross, 2018).

The botanical affiliation of this resin remains
unclear. The chemical composition and botanical
inclusions found in this amber suggest that the po-
tential botanical source of the resin is among the
Araucariaceae (Poinar et al., 2007) or the Diptero-
carpaceae (Ross et al., 2010), but Cupressaceae
gymnosperms, very likely Metasequoia or related
taxa, were also suggested as the trees exuding the
resin at time of burmite formation (Grimaldi and
Ross, 2017).

The amber locality lies within the West Burma
terrane (Broly et al., 2015), which finally collided
with the FEurasian marginal Sibumasu terrane at
around 80 Ma (Heine and Miiller, 2005; Seton et al.,
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2012). The Sibumasu terrane, which might be the
nearest land mass of the burmite deposit locality, was
placed in the climatic tropical zone (Metcalfe, 2013).
Palynological study suggested a humid warm tem-
perate climate (Cruickshank and Ko, 2003), indicat-
ing placement of the amber origination area in the
equatorial floristic realm of the Cretaceous.

Sediments where amber is found are variety of
clastic sedimentary rocks, with thin limestone beds
and abundant coaly and carbonaceous material. Am-
ber is found within a narrow horizon in the fine clas-
tic facies. The records of macrofossils like ammon-
ites, gastropods and bivalve and the microfauna in-
cluding dinoflagellates, suggest that the depositional
environment for amber was a nearshore marine set-
ting, close to deltas (Xing et al., 2018a; Yu et al.,
2019). This suggests that at least part of the amberif-
erous area was an island or archipelago environment
at time of resin formation and deposition (Jiang et al.,
2018; Rasnitsyn and Ohm-Kiihnle, 2018; Xing et al.,
2018Db).

Observations were performed using stereomi-
croscopes Nikon SMZ1000 and Zeiss AxioZoomV.16
in the Nanjing Institute of Geology and Palacontol-
ogy, Chinese Academy of Sciences. Drawings were
prepared with use of camera lucida attached to Nikon
SMZ1000, microphotographs were taken with a
digital camera Axiocam 512 color attached to Zeiss
AxioZoomV.16 stereoscopic microscope under con-
trol of Zen software package. Photomicrographic
composites of more than 50 individual focal planes
were digitally stacked and obtained using the soft-
ware HeliconFocus 6.7.1 for a better illustration of
3D structures. Because of the amber thickness, some
of the samples were placed in a sugary liquid to im-
prove their light transmission and remove optical
distortions. Flow lines and internal cracks within the
amber were observed in greater detail using UV light
(395 nm). Photographs and drawings were adjusted
and composed into plates using CorelDraw X8 and
CorelPhoto-Paint X8 packages.

The specimen (No. JSSNU 2019005) is housed
in the Zoological collection, Jiangsu Second Normal
University, Nanjing, China.

The morphological nomenclature is adopted

according to Kramer (1950) and Anufriev and Emel-
janov (1988). The wing venation used in this paper is
based on the general scheme for the Hemiptera (Nel
et al., 2012; Bourgoin et al., 2015). Chinese terms
used in morphology and wing venation descriptions
refer to works of Zhou et al. (1985) and Cai et al.
(2011). Abbreviations: A;. second anal vein; A,.
branch of A;; CuA. cubitus anterior; CuP. cubitus
posterior; MP. media posterior; Pcu. first anal vein; R.
radius; RA. radius anterior; RP. radius posterior; ScP.
subcosta posterior; cua-cup. transverse veinlet con-
necting media posterior and cubitus anterior; CI.
area delimited by forking of RA and RP; C3. area
between first fork of stem MP; CS5. area delimited by
the first fork of stem CuA.

3 SYSTEMATIC PALAEONTOLOGY

Class Insecta Linnaeus, 1758

Order Hemiptera Linnaeus, 1758
Suborder Fulgoromorpha Evans, 1946
Superfamily Fulgoroidea Latreille, 1807
Family Mimarachnidae Shcherbakov, 2007

Genus Ayaimatum gen. nov. Jiang and Szwedo
urn:lsid:zoobank.org:act:EB31B47F-65EC-4057-A02B-BB96FD7007D3

Type species Ayaimatum trilobatum gen. et
sp. nov. Jiang and Szwedo; by present designation
and monotypy.

Etymology Generic name is derived from
Jingpho language spoken in northern Myan-
mar—*“ayai mat”’—meaning “to be broken”, and re-
fers to the preservation of the inclusion. Gender:
neuter.

Diagnosis Differs from Burmissus Shcherba-
kov, 2017 by shape of vertex, with anterior margin of
compound eyes not exceeding half of head length
(anterior margin of compound eyes distinctly ex-
ceeding half of head length on the middle in Bur-
missus); head with trigons not visible from above
(trigons visible from above in Burmissus); distinctly
convex mesonotum with strongly elevated median
carinae (mesonotum less convex in Burmissus);
mesoscutellum flat (mesoscutellum raised in Bur-
missus); section of common stem ScP+R+MP+(CuA)

before separation of MP about as long as stem
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ScP+R (common stem ScP+R+MP+(CuA) distinctly
shorter than stem ScP+R in Burmissus); stem CuA
forked basad of claval veins Pcu and A; junction
(stem CuA forked apicad of claval veins junction in
Burmissus).

Description Head with compound eyes about
as wide as half of pronotum width. Vertex about 0.7
long as its maximum width. Anterior margin of ver-
tex triangular, lateral margins sinuous, distinctly di-
verging posteriad, posterior margin concave; anterior
and lateral margins of vertex elevated. Disc of vertex
distinctly concave; no median carina on disc; anterior
portion of vertex pentagonal, posterior portion wid-
ened, forming two lateral expanded areas extending

on compound eyes. Trigons not visible in dorsal view.

In lateral view, angle between vertex and frons about
30°. Frons about 1.6 times as long in mid line as
wide, widest at level of antennae, median carina pre-
sent, faint before reaching median ocellus, lateral
margins carinate. Median ocellus present. Fronto-
clypeal suture slightly arcuate. Postclypeus convex,
with median and lateral carinae, lateral carinae con-
verging to anteclypeus, anteclypeus with faint me-
dian carina, base of anteclypeus slightly incised in
lower part of postclypeus.

Compound eyes bulging, subocular expansions
present. Lateral ocelli present, a little below com-
pound eyes, closer to base of antenna than to anterior
margin of head capsule. Antennal fovea elevated,
scapus subcylindrical, about twice as long as wide,
pedicel subconical, widened apicad, covered with a
few sensory plaque organs, base of flagellum bul-
bous, flagellum bristle-like, about as long as com-
pound eye.

Pronotum subhexagonal, arched anteriorly,
about 3.8 times as wide as long in mid line, anterior
margin convex, slightly protruding between com-
pound eyes, anterolateral margins carinate, diverging
posteriad, posterolateral margins straight, posterior
margin distinctly arcuate, concave. Disc of pronotum
slightly elevated, with two distinct, elevated, diverg-
ing posteriad median carinae, reaching anterior and
posterior margins; disc weakly delimited laterally,
sides of pronotum declivous, postocular field weakly
delimited, lateral margin sharply carinate, paranota

strongly bent, subhorizontal.

Mesonotum  transversely  diamond-shaped,
wider than long in middle, disc of vertex convex,
with two strongly elevated median carinae, slightly
diverging posteriad and two lateral carinae, diverging
posteriad, reaching posterior margin of mesonotum,
lateral portions sloping downwards. Mesoscutellum
flat, separated from mesoscutum by depression. Me-
tascutellum rectangular.

Tegulae large, subquadrate, with median carna-
tion.

Tegmen membranous, about 3.3 times as long as
wide. Costal margin widely arcuately curved at base,
then straight, anteroapical angle widely rounded,
apex rounded, posteroapical angle rounded, tornus
short, slightly arcuate, claval margin straight. Veins
of costal complex fused from base; stem ScP+R+
MP+(CuA) straight, about as long as common stem
ScP+R. Stem ScP+R forked at basal % of tegmen
length, branch ScP+RA single, slightly arcuate, sub-
parallel to costal margin, reaching margin at antero-
rapical angle, branch RP single, nearly parallel to
ScP+RA reaching margin more apically than branch
ScP+RA. Stem MP separating from common stem
ScP+R+MP+(CuA) more basal than cua-cup connec-
tion, straight at base then slightly curved, forked at
level of claval veins Pcut+A; connection to claval
margin, terminals reaching margin at apex. Stem
CuA with base completely intercepted by basal
cua-cup veinlet, straight from base, forked basad of
claval veins Pcu and A, junction, branch CuA, ba-
sally subparallel to distal section of stem MP, then
more wavily curved, reaching margin at level of
posteroapical angle, branch CuA, curved at base,
close to claval suture and CuP, then slightly diverg-
ing from claval suture, sinuate, reaching margin at
level of tornus. Claval suture and CuP straight at
proximal section, more arcuate in distal section,
reaching margin at apical % of tegmen length. Claval
veins Pcu and A; fused at about half of tegmen
length, their common portion strongly arcuate dis-
tally, reaching claval margin at about 0.7 of tegmen
length. Basal cell not developed-basal section of CuA
closing basal cell reduced, intercepted by basal
veinlet cua-cup. Costal cell wide, more than twice as
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wide as cell C1. Cell C3 longer than half of cell C5.
Areas between longitudinal cells filled with mesh-
work of veinlets, forming irregular polygonal cells.

Hind wing membranous, costal margin strongly
curved at base, then straight to level of nodus, then
weakly curved to anteroapical angle, posterior mar-
gin arcuate, jugal margin straight. Stem ScP+R+
MP+CuA very short, stem ScP+R straight, parallel
and very close to costal margin, forked at level of
nodus, ScP+RA reaching margin slightly basad of
apex, RP reaching margin at apex. Stem MP sepa-
rated at very base of hind wing, single, reaching
margin slightly basal of apex. Stem CuA separated at
very base, straight, forked slightly basad of stem
ScP+R fork. Stem CuP sinuous, distance between tip
of CuP and tip of CuA, smaller than distance be-
tween branches of CuA. Stem Pcu weakly sinuous,
more curved in distal section, distance between tip of
Pcu and tip of CuP wider than distance between
branches of CuA. Vein A; slightly arcuate, vein A,
forked at about half of anal field length, their apical
sections probably reach the margin of hind wing.
Branch A, forked, terminal A, curved and parallel to
branch A;, branch A,, parallel to the margin. A
meshwork of veinlets between longitudinal veins
present, forming irregular, polygonal cells, those
veinlets slightly thicker on anal field.

Age and distribution Mid-Cretaceous; Kachin
State, northern Myanmar.

Ayaimatum trilobatum gen. et sp. nov. Jiang and

Szwedo
urn:lsid:zoobank.org:act:84E593AC-FD2A-41EA-89B0-8BCC5AE93F61
(Figs. 1-4)

Etymology Specific epithet is derived from
trilobate shape of the vertex.

Material Holotype. Specimen number JSSNU
2019005 housed in the Zoological collection, Jiangsu
Second Normal University, Nanjing, China. Sex un-
known. Inclusion in mid-Cretaceous Burmese amber,
with only anterior portion of body, tegmina, hind wings
and rostrum preserved, legs and abdomen missing.

Diagnosis As for genus as it is the only in-
cluded species. Additionally: disc of frons verrucose,

posterolateral margins of vertex elevated at level of

compound eyes. Pronotum and mesonotum densely
and evenly punctate by remains of sensory pits.
Tegmen about 3.3 times as long as wide, cell C1
more than twice as long as cell C3. Hind wing with
distance between terminals of CuA at margin wider
than distance between apices of MP and CuA;.

Description Measurements: preserved part of
the body with tegmina 20.32 mm long, 11.26 mm
wide. Head with compound eyes 2.95 mm wide.
Vertex 1.26 mm long at mid line, 2.15 mm wide at
widest point, 1.84 mm wide at posterior margin.
Frons 2.16 mm long in mid line, 1.43 mm wide at
widest point at level of antennae. Postclypeus 1.89
mm long in mid line, 1.39 mm wide at frontoclypeal
suture. Anteclypeus 1.53 mm long in mid line.
Pronotum 1.47 mm long at mid line, 5.68 mm wide.
Mesonotum 3.47 mm long at mid line, 5.16 mm wide.
Tegula 1.26 mm wide, 0.79 mm long. Tegmen 15.4
mm long, 4.68 mm wide at the level of tornus; costal
cell 1.05 mm wide; cell C1 10.05 mm long, 0.53 mm
wide; cell C3 4.95 mm long, 1.03 mm wide; cell C5
7.53 mm long 1.05 mm wide. Hind wing 12.95 mm
long, 5.42 mm wide in the level of nodus; cell C1
3.79 mm long; cell C5 3.47 mm long. Coloration
indistinct, some irregular patches of darker areas
preserved.

Horizon and occurrence Cenomanian; Noije
Bum Hill, Hukawng Valley, Kachin State, northern
Myanmar.

4 DISCUSSION

The new genus and species described above en-
riches the known taxonomic diversity and morpho-
logical disparity of the family Mimarachnidae. It is
the sixth species known from amber from Kachin,
which makes this locality the richest in terms of taxa
of this family known. The oldest fossils of Mima-
rachnidae are Mimamontsecia Szwedo and Ansorge,
2015 and Chalicoridulum Szwedo and Ansorge, 2015,
reported from La Cabrua outcrop, Sierra del Montsec,
Spain, which is dated as Barremian. The genus
Ayaimatum gen. nov. is similar in size to Mimamont-
secia, but differs in features of tegmen venation. In
this respect it is more similar to Chalicoridulum,
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however these similarities could be artificial due to
very simplified patterns presented by tegmina of
Mimarachnidae. From Aptian (125-113 Ma) genera
Mimarachne Shcherbakov, 2007 and Saltissus
Shcherbakov, 2007, described from Baissa, Ayaima-
tum gen. nov. differs in size, coloration and venation
pattern of tegmina (Shcherbakov, 2007). Nippo-
noridium Szwedo, 2008 from the Aptian of
Shiramine, Japan is represented by only a partly pre-
served hind wing (Szwedo, 2008), differing from
Ayaimatum gen. nov. by additional branching of
CuA,. The distance between apex of MP and CuA; in
Mimarachne is wider than that between apices of
CuA (Shcherbakov, 2007). From other genera known
from inclusions in burmite, i.e. Dachibangus Jiang,
Szwedo and Wang, 2018, Jaculistilus Zhang, Ren
and Yao, 2019 and Mimaplax Jiang, Szwedo and
Wang, 2019 (Jiang et al., 2018, 2019; Zhang et al.,
2019), the new genus differs by size, details of mor-
phological structures of body and venation. Ayaima-
tum gen. nov. is slightly similar to Burmissus
Shcherbakov, 2017 in venation pattern of tegmen, but
differs in longer stem of ScP+R and earlier branching
of CuA (Shcherbakov, 2017). In those features the
new genus resembles the pattern observed in Mima-
plax. Ayaimatum gen. nov. differs from Burmissus
and Mimplax by structure of the head, with trigons
small, merely visible in ventral view and not visible
in dorsal view, while in both of the above-mentioned
genera, the trigons are visible in dorsal view. The
new genus differs also from Burmissus in features of
the hind wing, with distance between branches of
CuA and between CuP and Pcu wider than that be-
tween CuA, and CuP, while in Burmissus these dis-
tances are more even (Shcherbakov, 2017). The new
genus Ayaimatum gen. nov. is different from all other
genera known from burmite and compres-
sion/impression fossils by its elevated pronotum and
mesonotum with cristate carinae, forming declivous
slope in lateral view.

Regarding the taxonomic diversity and mor-
phological disparity the Mimarachnidae at the time
of formation of Burmese amber were represented by
the very differentiated taxa, probably presenting also
various ecological strategies. Ayaimatum gen. nov. in

its morphological features with flattened head and
elevated mesonotum, superficially resembles some
other hemipteran groups, e.g. representatives of sub-
families Ledrinae Fairmaire, 1855 (some Ledrini
1855 and Rubrini Jones, 2009) and
Tartessinae Distant, 1908 (the tribe Stenocotini
Kirkaldy, 1906) of the family Cicadellidae Latreille,
1825 (Cicadomorpha Evans, 1946: Cicadelloidea
Latreille, 1825). Representatives of extinct Ledrinae
tribe Paracarsonini Hamilton, 1990 were recently
found as inclusions in Burmese amber (Chen et al.,
2019), the group known also from the Aptian Crato
Formation of Brazil (Hamilton, 1990). Modern Le-
drinae are feeding on dicotyledonous trees and

Fairmaire,

shrubs (Jones, 2009). Cryptic behaviour and flatini-
disation syndrome (Szwedo and Stroinski, 2017) on
tree trunks is proposed as explanation of body and
wing form in Mimaplax (Jiang et al., 2019). Body
shape of Ayaimatum gen. nov. seems to be also cryp-
tic. Shcherbakov (2017) suggested that the extremely
long and slender rostrum of Burmissus extending
apices of folded tegmina, suggesting this genus
feeding on trees with thick and rough bark. Recent
aphids of the genus Stomaphis feed on tree trunks of
deciduous trees, so their maxillary and mandibulary
stylets must always penetrate deeply into phloem
through a thick layer of the cortex, and these aphids
present exceptional mechanism of labium shortening
(Brozek et al., 2015). A report by Depa et al. (2014)
suggested that the retraction of a labium part from
body and the retraction of the stylets from plant tis-
sues in those aphids may take several minutes. Thus,
a rapid escape and refuge from predators seems
hardly possible. Rostrum in Ayaimatum gen. nov. is
not preserved, but judging from other mimarachnids
from burmite (e.g. Jaculistilus), long rostrum is
plausible also in this taxon. With such elongated
mouthparts these planthoppers were very probably
more sedentary. Patchy darker markings on the teg-
mina could also be explained as part of the
anti-predatory mechanisms. These features of Ayai-
matum gen. nov. indicate these planthoppers proba-
bly hiding on the bark of the tree trunks or thick
branches of gymnosperm trees constituting Burmese
amber forests to avoid the predatory attentions. The
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finding described above gives additional insight to
systematics, diversity and disparity of Mimarachni-
dae. It gives also some new thoughts to the recon-
struction of palaeoenvironments and palacobiota of
amber producing forests of the area of West Burma
block during the mid-Cretaceous.
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