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Feeding analysis on fossil Plecoptera nymphs and its mouthparts
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Abstract; Feeding habits of extant Plecoptera nymph were briefly reviewed. Feeding habits of extant
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stonefly nymph were usually divided into detritivorous-herbivorous, carnivorous and omnivores; feeding
habits was different, and its mouthparts structure was also different. According to the mouthparts structure
that preserved in fossil stonefly nymph, paleontologists used the historical comparison, morphofunctional
analysis methods and so on, speculated that the feeding habits of fossil nymphs were detritivorous-
herbivorous, carnivorous, and unknown feeding because of the incomplete preservation. Moreover, one

fossil Perlidae nymph was studied, which was the representative dominant species of fossil Plecoptera

nymphs in Jehol Entomofauna, the character of mouthparts structure indicated it was carnivorous.
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B4 A %R (Béthoux, 2011) , 4 i 2 i 46
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WEHMREATES . Dingiil, RIEEMraT,
SiEMERMEMAUEE | AW SERE, DX
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HURE KPS . BRI A EEAE ) I K
NG R I A ;R dp e A K A B
JTICE, BUE RO NIRER SRR A SR
B, JEvl IR E A EEOROR IR, PR R PR AE e )
THEIF A AE L oA e O AL B K A N R
Wy, Xl FRAE R A —E s, TR -
1 ™ ( Detritivorous-herbivorous ) . W &
(Carnivorous) DA S84 52 Zoufk L off i BFR 2 0 4%
B (Omnivores) , 2 H A6 H LA HE R B PER
RECEOL, HeHh, A MRy HE U 2 & & B
BARMmEEAR, MBHEL SR arE, B
B - HMEER R LA/ NS Y 8B (Du,
1999; Tierno de Figueroa and Lopez-Rodriguez,
2019),
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Fgetl it 22 5w B R, JUHZ BSR4,
WHEEYL, WEMRE DTG E 2R, B
XA, hisHiB, MEHLE, Wb
H 50 20 Systellognatha [ K Z 5025 8F (& 1-A,
C). BE - MEMEFZER 8% L5 sy B 24l
v, X ik, MIEHMMNESILERK, BIR,
ki H Arctoperlaria B %2l Euholognatha F1H5
# H Antarctoperlaria B9 R ZHF2E (K 1-D, F)
(Du, 1999; Olifiers, 2004 ) ,
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Fig. 1 Mouthparts aspect of the living Plecoptera
H: A, 4L (Kempnyia sp. ); B, TIE (Kempnyia
sp.); C, H N % ( Kempnyia sp. ); D, & L %
( Gripopteryx sp. ) 3 E, T8 (Gripopteryx sp. ); F, &F
B ( Guaranyperla sp. ) ( 5| H Olifiers et al. , 2004 ),
Note: A, Right mandible ( Kempnyia sp. ); B, Labium
(Kempnyia sp. ); C, Right maxilla ( Kempnyia sp. );
D, Right mandible ( Gripopteryx sp. ); E, Labium
(Gripopteryx sp. ); F, Right maxilla ( Guaranyperla sp. )
(Olifiers et al. , 2004 ).
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BT EASEHL, h T AR RERTE,
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X Sinitshenkova 102 527t 3 DX AL 22 T30 )2 b &k
IR — B 08 R Gurvanopteryx effeta 64,
HIpE N AF PG W T 0L, (BARETE, e H DI
REY AE (Sinitshenkova, 1986) ,
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EBHRARERE, DRI tdEhHE
PEFRCE Dy AN TR, T8 0 2 Fh 20 1 1 8 2
B, JFH OO # A A AR A [ 2R R R AR AR R S AR Y
F 8 OB 2 A WF 58 T Ay B 1 ) B 2 i B2 (R A 3
(Krenn, 2007 ; 400, 2012) Eﬁﬁ, ENE E&E
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BT NEE - e, BEr, REEUAE
PERFIEA B E 4 25, & - MR IR SCA0 53 MRS
FAFIGH/NRY 2 By b\ 43 H Perlomorpha )R
b A A W & 1, Gripopterygomorpha Fl
Nemourina B K Z 4 b AR NE B & - M E T,
IR HE R TC I 8 B — A Pl 2 4 1 1 1 1
BT HE YA/ JE  ( Sinitshenkova, 1987;
1997) .
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JE - M PR A WA R A Y R A,
B FET- AN [ A5 B2 TR 2 A M L 2R, D iz
BEREY), MOPRZ MR - MR, XAt HE
Hfb A A T IR B, HAR RS e, &
TATSEHE R ) B RS R AR, (2 EST. B

FITREACE WAl W, X Se45Hg X2 JH & - Mk
A Y HLRURRAE O Sinitshenkova B 3X Fh A b 4% 1
PEREIEAL, PRORIAGRE R, HE O SR B JE HIL,
#reE e sk R Y, K
Slberloperhdde 1 — LR Siberioperla lacunose 1)

WAE R S A B RO Y OB A 0
Austroperlidae F1 Pteronarcyidae AL, {HH: [ %5i B
BRIRAIIT M G, b ST A HR A B
MRt (&2 - A), HMET EHCE — LUy
SR AR, IR EE R EG A 2L RN B R
E,ﬁD$M¢ﬂﬁrm,m§$%§%WH,
i K 4 11 Palaeonemouridae .
Mesoleuctridae I Perlariopseidae [ — & Fiff 2
Mesoleuctra gracilis ["SZ5 LS5 (K2 -B),
IHC AT BE IR RS AE ) SR T T
2.2 EEt

— B PR L] 7 )E T R E e, ®E
WA T AW B A Sk b2, AR
Taeniopterygidae ) Brachyptera, Sinitshenkova ¥ iX
— B AR Y, O D0 R I ) v )
) B. schmidii F)EVE X — ok, KA T
2 Spinoperla spinose HEL PR AT REZ XA EME

Baleyopterygidae .

K2 ARGEHHE AR AR D aRai

Fig. 2 Part mouthparts aspect of the different fossil Plecoptera

HE: A, S0 (Siberioperla lacunose) ,
i ( Derancheperla collaris) ,
Sinitshenkova, 1982; 1983, 1990)

(Mesoleuctra gracilis ) ,

HHIR =1 mm; B, %0 (Mesoleuctra gracilis) ,
IR =0.5 mm; D, T %
Note: A, Mandible ( Siberioperla lacunose) ,

scales = 1 mm; C, Mandible ( Derancheperla collaris) ,

AR =1 mm; C, I
R=1mm (518
scales = 1 mm; B, Mandible

i ( Trianguliperla quassa ) ; Lt

scales = 0.5 mm; D, Maxilla

( Trianguliperla quassa) , scales =1 mm (Sinitshenkova, 1982; 1983; 1990).
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1T 4 B A 478 B 4 W AE R A A7 22 4R TR TR K 2 B
Tshekardoperlidae 1 K 4 J&
PL K 88 H B Perlodidae 11 K 4 J&

Platyperlidae |
Trianguliperla ,

Derancheperla, Sinitshenkova AR 5 b A1 P& 177 19 11 4%
FRAE, 3 K 45 J&  Platyperla .
Derancheperla WWHER BEPE A&, LSigki,
AR RN (K2 -C); FHdra g
BV (K2 -D), LAk, Platyperla FEH 1 5 £
AR, AW, AR, RSk
FERESS; I HAEMEHRAL A P. platypoda [53iE N ZEY)

Trianguliperla 11
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R LAY R K R, HN Y g G EUEY)
FrMARSS AL R B, A AT RERE S Platyperla HE
H— A TG A BE B AE A, D Platyperla EEEY)
S 55 /NI e MR R LT K AEHE L, Trianguliperla
HE H A AT BETE K rpm £ 003 H K AR B Ui 4l
AL, Sroka & il & T 4 A AL v R 3% 3 b
Perlidae B—"HE B FI S Electroneuria ronwoodi, H:
AAEIE A FLE L ) (Sroka et al. , 2018), X
— BRI A W AE DR AE TR Y B R T SR RRAE
i ESmER R T 4 ANEIE R, 22T S Ah i
Mg, RTINS, IR R 2 KA
2.4 RAEM

HI ORI 2R AR R R, 3/ 22 A W E R b A A7
TEPRAEASERE | (5 BRI AT [ R, IR 26K A D
At R AE el B PR ME LUHED 1Y, e
KA WAL, FEAAE DB HE R, HO2
FRIEAL T rh L RS, AW RRE TIE & - 44
BRSNS E O, WKL4F Palaeoperlidae
Fl Perlopseidae M1y —S6fb A HEH, XA b A FP
8B P [T XEE A A

3 RREMNBEABRIEBHLAHER
HWAREERMSESH

UTARR, ILVE LSRR i R A R Tk
IRVF 22 DR AF B 1 A W HE e Al A 0 K /b ) i
i, il OB, RxECRAE, HEH
I SRR % SRR T A BB JT Perlidae |
Taeniopterygida FI Nemouridae ( Liu et al. , 2007 ;
Liu et al. , 2008) ; HEH LA W 3 ISR AE LR AT /D
WIS e kB T K 48 Bl Mesoleuctridae 1
Platyperlidae, LA K B4 Bl Perlidae . Taeniopterygidae
F Nemouridae, H:H Perlidae HE d1 4k 1 K A2,
HE M, BEOREE > B AL RE LA X A ik, D EL
PRAPRAE T RER S 1 AR 45H

ARSCHIFSE AL AT R R R Perlidae — fE HAEAS
(F3-A), IEfRREEAE, PMOL-AIO0910AB, fAK
(AEfEfm MBI 2923 mm, HLE, Fifa A
[ EBEL Perlidae HLAY B BESCRAE, DLRZERIR 2 4,
BEAh, BOARAS W M PR A T H A8 R L SENYR, ]
WHRERFE B LS BAT 4 AU AR B /MA
(E3-B, E), HOREIEY), BXANRE, 4ia

HRGHNE, A Perlidae HEHUE F#REH &
#, ESURA SEIAEH WA X A A HE
M EM A ENE,

K3 PR A LA Perlidae fEA7HEH
Fig. 3 Fossil Perlidae nymph from Yixian Formation
in the west of Liaoning

TE: A, HEHL, PMOL-AIO0910A, HHIR =4 mm; B, %
WA ZRIEL, PMOL-AT00910B, B =2 mm; C, 7 L%,
PMOL-AI00910A, Ll R =1 mm; D, 47 L%, PMOL-
AI00910B, H.HIN =1 mm; E, k3%, PMOL-AI00910B,
e =2 mm, Note: A, Nymph, PMOL-AIO0910A , scales =
4 mm; B, Line drawing of head, PMOL-AI0O0910B, scales =
2 mm; C, Left mandible, PMOL-AIO0910A, scales =1 mm;
D, Right mandible, PMOL-AI0O0910B, scales =1 mm; E,
Head, PMOL-AIO0910B, scales =2 mm.
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TR Be—E A AE B (XIBI4E, 2005) ; #5#
H B d A 3538 N [ s, VRS K A SRR R B
hZ—, HAEKEESRGE D 5A -2, O
FRRIE BB M BT R A A A A K A AR S
WAt —2efF 8, MR, 1Eb AR ik
R, OISR AR A BT I R X AR AR R
fogd, RATATFELGAFAZ 7 miEdE, AR5
KB, EAEAY., DURE Y, HH. BT,
LA s 5545 B, RISl BRI,
UIte st . LA BB 2 B 55 07 i, B XERG 4
B, ERE, A AT R 2 S0 b i Y i A S
7878
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