B &8 8 #%
MIBHELH 195349 7

A S BB RRIBE L
5% &

(IR RBED

BME L A Hsh, A2 BLHIK, BHERE, MARARSE, BIR
RYRE AR . B ETRAM I TR AR R, R BBHOBA T AR, B
WA, BB TN R, (1 S8R b g S5 I (RS B R, T
FLEMEAHY, Cam ), CRBRFALR ISDEME . EME
AIBRTZ RBBRRTIRN, FETRE Comstock, Imms, Tillyard FHERA, DK
JHAEE (1930) Mk SRR, (2) 0 BER IS RATAT UM L sk, M JETTR S g s A4
FEREAT T (axillaries g axillary sclerites), st Uf7—fRH s 38 M7 HIR%
EEREAN R, SRR, WS AR B AR . SR
TR Snodgrass (1935) i “H#piest” (Principles of insect morpho-
logy) o i@ LM, ARHLEH SERTE BB I, i EL 2RI B st e 1L SRR I
WG, WA WEAT Onychogomphus ardens Needham 7 2 R SEL i fiw
i REE MEA R SRR, RS SR, AR B A MR TR RE I Y
BRI RE A4 RSN %, CLATSsE I el TR, A—ous
P RERASE, FREYEZ M, DANTEK £ PIERRIRBRIETZHTE, ROTEA
EHTLMARZ BB ], TR AREE, PARURMME. sEeeils, sk
ALch Tt RiE. STABE ~ER, BT o hieRHiRyIst, &
FeER g (1950) SBARALIIES 2 SHAIEE—3C o S04 5.

15 TEFAIMAT 0P R 2 A M HETE R, R LIt B2 EDT, Bins
Ui, SRR BRI, RBBXFFESARNTR. LB ARRNN—MEE
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B, RESGRMILE, ESEREREAgL, BT R RRE, RSTR
b, BRI T A8 T, SRR . SR ST, B
AR SRS . BACE TS BN R ARSI S A T IR G, PR B
SR Y T 0 £ R IE BEAS TR T

B Lkt M, M Crampton FIREAY Martynov XR% RIFEMD
R4 AT U S S SR, B HodE (Palacopterygota) Ff A
(Neopterygota) , iy A= i%Fi i S 8k B AS A B J 0 P AR T RS AR TV B8, 340 IR
(Axillary) g RBRF—BRN, (SERMRALAME nEihE 2 R gEE R
YIS E) . BRBAEN L R RARS M SRR ) 5 Ak
by L g8 PR S B P S P A TR U, L SO R AT,
WA B b BRI E A H DA, PR LT L s
B R, SR, e AR, WSRO REE I,
BLE B8 B AR R EAE . FEMEILOE R, A0 e IR (R B B AR
e, HATHFSHRRGNET, FEeh LSS (3rd axillary sclerite) A L (Flex—
or muscle of wing), MNLYCH:, W& MMM IEIZAMEAE. B T L
SO, T B R T AR P e, LTI B A e R I
AR,
SR MK D e 0 2 JE BB i3t DL B Ml 47 B TSI B R e v, ™
SRV VAR B e B IR LRI

L B R AR RER R

(—) BRI, EEHE AR B O, 3B T — (S 1
P (EREE B, ~HRBBRVEHIEZ BB, RERTT. BEZ,
e TR H LA S A REE o TER TR ASSE R R — R, IS
WEUES B R, TGS RN AR BRI, 4 kY, SR
AR AR HE B BIBRE (Ploural suture) BYRLIEREIRTI M. DARTH R EER
LA M OB 0 AR A, T8 (BB FRUI LS, 3T S B AR 59 B,
BT I — BRI 2R = 42—l 42 — B B R, Tt
B2 BB A R R B A, — A 2 S e e A S L 0 T T — U5
FRU S, BRMEIR 0 I M S B T S5 — B R B PN RAR i R SRR R
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MBS FRsEIB 3628 (Plewral coxal process) JE, FRUEE Bf 8 WRE IR
KAV T o TOSENE R ST U I TR R T N R, JER LR, TEERA
B MEZ IR RS T, TN REVLA A AL, W T, RS
TR, BEE A N B L R S B LA . BRI, SRTE
SLAR A R R . )

33 BUNFRTEHASS W W U B EEAYE N BL 0], Needham 1 Anthony (1903)
BB U A S RSB fy (Degree of skewness, Wi Tnclination g £ Angle
of humeral suture) 4%l LA RS R B BB MR TTEUTT IR 2 82 102 3. 1
ZIHHEZ MR (Angle of tilt of wing bases) JL3%HFERTH AL M2 SR AL LS
Bl 8 f92 e AT O A HRNE R MR RS SRR FORS.  Tillyard
(1917) FEABIIA S “HiMERHeEL” (The biology of dragonflies) —3lfrshfd
8 T AR R R A 53 B 528

() WS, SRR T DU AR D, B TR =
TGRS, (1) R+M e BB U BRI —#  (Posterior arm of
pleural wing process) M, &M IM —MEEEEME . (2) WL
(Humeral plate) 2 i3 A BUMATE (Prealare) #IBHE, (3) WRHEH (Axillary
plate) HIFHIM2E (Posterior notal wing process R Posterior wing process of
terqum) M. 38 SHEEHEIAE F A GAEMA,

() WIS, ERFRYE TSR, HEERWME (Wing
base) E—4& FBHEIET . A9 AT S I R 2 TR S, B R
B, WFOY (Epipleurites), [eh 4%, 33k R4S b Frat i mi .
A7 B NS B4 AR IR T A TR, S RRIO S A F T — B U,

U5 HE A TR PR B 1 ATV A B0 A5 0 IR B Py b3, AERTERRR B RUARIL ST, 78
BITRRESIOL . BRI MR R S 3E s JLRTIE N N AR IS B RTAE
M HBERNEIK C 2 h Mg (Intermediate piece) HIfF#HE; 2
T 7 5 DA R R RS BN B 22 BTG Y9 — B¢ (Anterior arm of pleural wing
process) MM, {ARBISKETHETIRAS—RINE. SRHs—Bf8L Snodgrass (1935:
221) BB KR R, WL DS, FEAEE, & R+M, Cu, R A &4t
R SEFORE AT, FERTRE IR R+ M JSHa Tk, BHBE% (Axillary cord)
B, REM 2B, R0 —EMIRE 2 3T, SRR
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PR R AR ERNE, WE SRS BEN—BR—RE, DR
WA T HA (Subalare) #RiEHE, BHAEXK, R+M WEHELMSHR
BEEIEH (Second axillary sclerite) A RBEROTH. WHEEHUT R
R+M g R S IGHB e T A B A — RN o

() BIBUMZE. MUEREE (Pleural suture) Ly Mkl LH, B—BIE
RARBGZEAE, BBSMIHZE (Pleural wing process), JIBHMRK IS BRI,
B, MUREZARIR, CLEBIA B ATARIE A AR, (RTIR N, E—
BigL Snodgrass (1936: 221) BimMIRAARF. QARMRBEN bR, 5
R+M EHSHASE, LAMRMMMN—HREENRE. RE2, SERR
BAETAEEE) B %

) BTN EMRBEZ I BRAH G, HERES TN
W (Basalare), EHGRBESRIT BN, MIAAY FWA (Epipleurites g Para-
ptera) . T MM FE—MUAOH AR P ABIRK, THELERIR Gk Bl | 2L [
RACKR U E b, M RAEA 2N T 8s EPHESME ERBRID, HHFER
B L, FEREHGRRAC, S TEPTHIE UL SR EOR, BEE TR
AWBZATTERR. TRELH—#ESBRERAEITREE. S—RaT
00Vt P AR — AR KRR ORI, A AR, &
TR (Depressor muscle) FRMHALE L. ERHLE T A M
SRAVCIE EEE LA Snodgrass BEMEMME (1909: pls. 63, 54 ) RIMA
(PL 61, fig. 165) By TR —iE. BT B10UM AR BRI AR HA AU BT AR AL K
WRTEEARE, NSRRI B AR, T B A DL B B
BORT R+ M AETBIIT A — B AT AR, AR TP B A SO MR A R 43
T RORA 0 R AR S by, R L3 B AR R IR B A
WEZ, WUERATAUE RS BRI, R TN, RR
B AR T fest ok L T

SERWEBY, WAEESEORD 4, THEE Forbes (1943) ¥ Juis Hise
AT RIBMAMA . ELARTm Calvert (1893) f Tillyard (1917) HEEMR
AR —FIRE (Cap-tendons), Snodgrass (1935:232) LBEHER A T HA,
THAL IR T I A R, RSB IR R L
RSN AR AR, " DR TSI B
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FEMI I Iy, e AR NG K R T AR, B8 )
FEAB L MR, B IRE B . (@) SR E R Al
BT RA—. ) WRERIHEREM, BB OAug s —
B (1) TR DB R RS, eSS T 2%, R
TR EAAASBIIER, RASERN H R A R+ M LR i — B
Hellt, WitEH A S RAUS N (Second axillary sclerite) i, WHES
B IR BRSO 2l R+M g B R LSS 5 . ‘

(K) MR — A TR L 0 e Y B 6 B T A SRR R S 1 3 T TG
B, ZERTBY RIS (Prealare), 7R 09220445 (Postalare) (B, Snodgrass 19356:
174, fig. 96), {HZEFUERYh IR 42 BT BURRER B/, LB UARATE B A
M Y R R —EG . S MEDG o g B 4 F A DU RT AR B AT 2 1 A 3
BB, FoAbAHES Y 77 5 DA B R A b BRI, 7 DL 5 ME TR R %
ML (Tergosternal muscle) Wk, Hefrlyeh k% WIS HUR & FR FIRER
BRPER AER , SE SRR A akesE. B8, —RHY
¥R BNl (Dorsal muscle) TP FEMETMNA, L IR
HHURE R, ME BT, (LU, W MR SRS
R/, BEE (Phragma) fR/b, OGRS, BFAR LSRR LR FEE
.

SARTHE B RTAR L H 1 1 S 5 e v — (AR Y BRAGBH &G . 8 Snodgrass (1935)
Pk, FE—WEERERS T, WABREEANESRAN T 4 % 5
(Episternum) 485, BF LAY RERS S AKX B a5 BROG AT SR, TS AE0R METE, AT
TR A MR, AR, RO R X
0, TETRBERE S BOR IR B 2T L T b, 388 —%, 73 e
B&dh, WIS E T (Anterior notal wing process) R F—fh (First
axillary sclerite) 8, BAS—(HEERIBNEG. (0238 H 00 Oi7eas el F4 F
FREEETRAGE R, TG A 6 A 1 i F AT B AT AR L BT A AR 2K

TR ) T AR A B CU B A RN e B IR DA R AT b TR
HYER R UL, BIEEAGH e B B IS RS . b B B M A B S S AR |
BRI, FRANEGES 2 T SRS, BN (Antecostal suture)
ABEBERS (Acrotergite) RHTJGH (Prescutwm), 5 BTAREIIA H 4 %K



46 oo B #H 3%

AR (Phragma), T ejgdiiR2 Ahimilsr UHECARTRE (Prealare) , 44
FRATHIARIE AT EM B He. TG (Scutum) L—BRR KRS, 7R EMIRIMAE
A BRI 2 AT 4 RTTRTAS R HE 840 LR 1 SE 2 e, MHBOUE v (s (Deta—
ched plate of scutum, Snodgrass 1930, fig. 11, A, a; 1935: fig. 123, B,a), 42
BAY RIS 7 RS TR (Prealare) ARA, F7RREAHIRA, R MEZ AR 2.
BT A2 A A UG Iy 522 1 E?@l&%%lﬂﬁﬁ‘d@%é (Posterior notal wing
process, By Adanal sclerite), Bl iy AH$E, LR8G5 /- Snodgrass (1930;
19%5)?%‘1'Efiﬂﬂ?>%3: (R 2 B, EEPER ST N R, ‘S B A (Notal
incision, g Lateral emargination) A5 RTHERKIE, 7ERTOYMMECSRTIMZE (An-
térior notal wing process, @gSuranal sclerite), J& K IUBER Ao B Sar H N4 2AT
—HiE. NAA S RHE R TR AR BOR BB, TR B B AU A R (Apodeme
of detached plate of scutum), SEM#AEHA MM, RiniZiRBEIEIEF,
BIA  (Calvert 1893; Tillyard 1917) JE/emliiEikkE (Cap-tendon), &
LB A, HAERT AR TR e RHERR W BR T _LaREY)E Ul v DAY, BA
RIS EIT, RS —IRA R B—AmAR/ NG, ME F—EiRtnatin. TRE
BB/ ER (Seutellum) BB /ANIG I (Postscutellum) , NG K B9 A LGSR
(Axillary cord) HLMAHME, #/MJE R BB ARAB—H4

(B BT MR AU 3, IR, BREREEE, MREET
MR BEFTARIE 2, WREEZ NS, 7E7E BT AR P
EHo TWIRYE (Bt Arax juweius Drary) BB SL5 BT R mIEA—3L

— B/ R BRI 2 R ML . FEAT Wi E (A Oreycho-
gomphus ardens Needham) g —3/NE H B RS HEBAS—SLE TR/ F
Js ABRARR S E LRSI E .

AR5 i H th & BRER I —IR R B H RIS E AR —. S0
BRI, £F Onychogomphus ardens Needham R Packydiplax longipensis
Burmeister (Snodgrass, 1909, pl. 42, fig. 17, 1 Ax) K E—3LE ST E
ZBEAE . ALRWERBAE drow junius Drury @72 B RTMR R TA
Re—SUESERE . Crampton (1924) FRAS L A=iBany Sk W AT I oA
& LU —fBlR, Forbes (1943) REfUERA IRy Se- R A5 ST ANy o Snod-—
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grass RASHRUE A —BUIRY . SESUIA #F Snodgrass HyZCE BB E R R (1909,
fig. 17, 1Ax), {BREMIGAFE “REBBESR" HDANEEFRROWEFET, 1
HRAGH B —SURSE R — R, ARSI R IR RS BT R B
S, A LE—EECRREA, SR CGampton FiBEHA
BRI T B2, Crampton f1 Forbes [y A A—EL, Forbes (1943) P45
B IR IR MK, Crampton (1942) RASHR A RIEZKIE, —FB5
2 BB HETIZ, —50AL A ARIETOBE T2,  Crampton JERMfyER
BRI RERHTE, AT e WA AR A R R . TER RS
Crampton Wy REHM, KL Adnas junius JH—RA BHRIE IR ZE 2B
M. BT —FERER T IR BRI T, Tillyard (1917) JERE5MERRH B
B A A L SR B A R R AR, BRAEER PRy, ,
\) FEHILA. Berlése (1909), Calvert (1893), R Tillyard (1917) &
RAHYERTAILAE 950, SRR BN L. ®EZ, MIHE
PIFTM AN B B — e, 3 HLER A8 S B I i AR B A MR RE LY
BEME, BRIWZ P 3 SREAN, B (D BN (Anterior depressor),
FERATRIM N, & #EAIL, (Posterior depressor), FFRMUTHEMA,
(3) EHEMN. (Principal elevator), [y AMUSER N'B ., Snodgrass (1936) B
#e R BRRANVLA 5 FSRI%H, ENEHEE)L (Direct wing muscles) B i #:L
(Indirect wing muscles), BRABIEHIEAHTI (Dorsal muscle) R
(Tergosternal muscle), Berlése (1909) iﬁﬁj{%}éjﬂﬁﬂﬁ;f&ﬁﬁ%%—*ﬁ}ﬁm
(First tergosternal muscle) JE[@ Ay, Tillyard (1917) IR E R, il
B AE 2 HM 2 —. Forbes (1943) FRAZEHUERFHIHEA JLRAL S 2 A UE
HAEHAN . Snodgrass (1935) RABMEL AT WAL, MR IR ZHH
FEE A, LTS MBI AR . (B MR LT SR TN M ay TR AL
B T LARAR B, RME L A e R B HERI AL, i EL R 3R RN AR
—EH R, — IR, PRSI IR, R R B
Sk, BOMBA R .

=. Bk
L TH Bt e i R L LA R B AT B R TE RE B R T B BT SR im A =
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A ERARSEHERE (Fluting), #iPR (Longitudinal veins), Figiik (Cross veins)
AR B LA RETE NG .

BRI, RMTOAR—RBIZRZH, BRERMEERK TR, &
AR —E LB IRE D S, H2IBERNBRABWET, HEEEER
RLATAR S SRR, AEARRRD) T LR IR NSE RO R B B, R DT AL
SR ER D E R AR, IERNE—E 0 BA RN, SRR
WMESRRWEEYE, B, DRFZH B ESPORERE, LHERTRAUZ
A, RERBERHBIE, HEOLREE; REH2RGE, BERFH, BT
WIEBEAREFREERIBRT .. REKEE, SR ETHIHERE WL SR S8
BRI,

HENRAITRE IRED 2 RS B2 IR, MBZ BV HERED IR 27
SEWAE, WA MIRATINARZ A, ARl MERTA AT BEAGREARAIEE DR 52 hn 5 32
ZBEFNERENA IR, () Y2, @ Gk, OBk R
(9 HEIIRE, BFESHIRPIM T,

2Rk BSMEMZ R, & Fraser (1948) 3HH, RF WIS MEM. B
W2 ZE MY (Nodus) JRASETARIR (Costa, C), Hid i 2 M 4% 55§ &% Ik
(Subcosta, S¢) 2 —iisr. FefBMITER, HERTHIRE B2 LT E B E (Nodus)
BT BT AR TR A2 B — 2 R k. BT IRZ B R —h A
(Intermediate piece) HHRPTARILNF3: (A Snodgrass 1936: 220—1, C), #
2T MRAERE VTR B R RSt 8BRS (Chao 1961) TiASE A KR MR
3, EEUR MR —TEHTINGE B RS RUARRYIIREHL, T —ERE (BB
BALHE, ATEE— T . BN R BRI T A, TR
BRI 8 T L1 BE BRSO E M PR AR — AR B BT AR IR Ay DL A8 J3 1
BB G T,

BTG IR R B R . B2 ZEE I 1k R R R AR AR IR (Radius, R) 2
A5 LR, MMEEIRTESIR (Antenodal cross veins), LRSS, HMEG%E
W2 ARG R AT A — IR (R ZHHAFZEH##EMR (Postnodal cross
veins), 58 SehE IRED S i RaR P B 5R BE O, ‘EATRIRTA Z TR, i pTkiiR
WA S, R CHL Sc 2 555 Biskon g Ik (Antenodal costal cross veins),
JERA Sc Bt R 7 KRS ERTH BRI #5 IR (Antenodal subcostal cross veins), f¢
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SERES HAR BRI, A ROHEHIM AT 48 E RSB AL B R
KRR E T ELERAR RS R, FEASISAREIRTARAR (Primary antenodal cross veins), [
PR RBBREMH Ax R Axe REZ, #HMER (Chao 1961) FHIGH —EAr
A2 IR Axy B Axe FHEITIASLRTHIA BT 2RSS — IR BE IR, #E2ASUIER
FLEIRTAE IR (Basal primary antenodal cross vein), I} Axg f8F2. DLRTHSeES
WERG N FRRAETL AR o0 M vp ER AT R IR B A B B B S R, S8 R IR AL B R RS 440y
BRTREIR, TTRBIFEIER R AEBLCAYIME h Ei g IR 5 2 B9 B H & =1k, B
Axo, Axy RAXy, 38 ZMERREILARAIEI FTRIR, 7R R4EF (Coenagrionoidea)
A E SR AR BTRE IR . ZEBRYEE MEp, RTS8 =R 44 B0 B IR 4,

BA R RS RTEIR, HREAS A8 BTEE IR (Secondary antenodal crossveins),

Fraser (1937, 1939) E#&H5 HAE THRRO U UE b HTH% L EE BT RR 02 A= 6 BT R AR 3
AHBEAE—ER L, ZRFTREN D REEAR KSR AE TR, (17—
TR, flin BRERAEL (Epallagidae) BYTIAR, Fi k5L EE AT H4% A 8 T AR IR D
SRR, RIS R RTAR IR D B T LA 3 45 AR S S i R R R |, Axy B Axg
B A G AT R RS B — R R/ TR A 18RS 51 T o 1EEBUR BRI = (D
Asco RFHFRIRIRIETR YR R IEHTREIR, FEBLRBIRTYED, 102 Lk
RERIAFL T Axy B Axy SBALTI SEHAb B AR BT RTRE IR A AT BEIE B, B Axo {5
SRHRIH 2 — e A SR JE BRI A B AR . PRIAS BT AR ARZE T B b BB e AR R A5 — 1
B, 57 DL B R AR RE IR A0 SE M R R, (2) Fraser (1939) 45
MFCEREIRTAS IR (Basal accessary antenodal nervure) #EZH ﬁﬁfﬂﬁ&ﬁﬁﬂg%
R B EMamAE HEAWEE. S/DBEIREAH Sc 5L R 2/ Ax, 23LF,

BT 2 WITHR ME N FENRR AT B 2 AT AR IR h B S 2 ZE g — e /b BE IR, Fraser
A EH B R N By, WRZEMER BB Axo 3 H BB Axo
RIS EIMEZ A, IRALR Axo 5 Axy Z HITSIER Ax 38 —
16 1 € R B MR 3 P BT R S0 2 A 1 2 YL P A% Fraser BT Y 5 6 55 BE 1Y
To O 1EEBRASITALETRTAT IR IED) FL R AR B RTAR IR B RE R R S8 DA 3%

. BURREEL. WEZ, FRAERRTACIRE EARER Sc BN, AT IREE A HER W

ARRE DAY I Z IR By, BR T8 S B BER ER R A, IREASL, Fraser (1939) Rk
- (Chao 1951) #i4s AR Z LT EAT — MW IR IR 2 A% A Dh i b At L 7
Ho ‘ERRRSE BT ST BIRAEIR . 28— IRAr A ERRTIR, B EEiR (Sub-
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nodus) R SURHEH ARATE B — /DB IRE HET L, Fraser $HRAE kAR A PR IRE
naEteR. fEERRASER BT R W BE 2 AR Re BUAS MR, HU2 08 B A4 B b S
PRIRERETR AR 8 DA Il 2 R BEY

2 £ X B
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MORPHOLOGICAL STUDIES OF THE
DRAGONFLY WING-BASE

Cuao Hsru-ru
Fukien Agricultural College

The present study deals with wing mechanics of the dragonflies with special
reference to some morphological structures pertaining to the movement of the
wings and mechanical devices which strengthen the wing.

Particular attention is given to the courses of the pleural sutures and the
relative positions of the wings and the legs. The course of the mesothoracic
pleural suture of the dragonfly is crooked, with its lower one-fourth almost per-
pendicular to the longitudinal axis of the body, its upper three-fourths slightly
bowed and slanting posteriorly, and with a short portion between them smooth-
ly curved. The metathoracic pleural suture has almost the same shape as the
preceding one. The older view as to the phylogenetic origin of the orientation
of the pleural regiops is well expressed by Tillyard (1917, 1926), Imms (1948),
and others who maintain that the great development of the mesothoracic
anepisterna  “pushes” the wings backward away from the head, carrying the
terga with them, and that the correlated growth of the metathoracic epimera
“pushes” the sterna and the legs forward so that the latter come into position
close behind the mouth. However, judging from the courses of the pleural
sutures, it is believed that the vertical positions of the lower portions of the
pleural sutures (a condition usually considered to be primitive) probably indicate
the primitiveness of this region while the posteriorly slanting position of their
upper portions probably indicate the evolutionary enlargement of the upper por-
tion of the synthorax. The static nature of the lower region of the pleural
suture indicates that the legs have not been “pushed” forward, while the pos-
teriorly slanting position of the upper region indicates that the wing have moved
backwards away from the head, to a position at or near the center of gravity
of the greatly elongate body of the insect.

Each wing is articulated with the thorax in three places: (1) The ventral
branch of R*M articulates with the posterior arm of the pleural wing process.

This is the principal pivot of the wing. (2) The humeral plate articulates with
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the prealare. (3) The axillary plate articulates with the posterior notal wing
process. The prealare-humeral articulation is particularly interesting in two re-
spects: Iirst, the prealare normally “extends laterad or ventrad to the episternum
and thus supports the notum anteriorly on the pleural wall of the segment.”
(Snodgrass, 1935). In dragonflies the prealare is separated from the episternum
by a large membranous region. It does not offer any support to the notum
anteriorly; the latter is subjected to move up and down freely and synchronously
with the movement of the wings. Secondly, the prealare-humeral articulation
is probably unique to dragonflies, since in other winged insects the wings are
articulated with the anterior wing processes instead of the prealares.

At the dorsal end of each pleural suture the pleuron is produced into an
inverted foot-shaped pleural wing process. The tip of the foot (the posterior
.longer arm of the wing process) acts as the principal pivot for the articulation
of the wing. The anterior basalare and the posterior subalare, collectively
called the epipleural sclerites or paraptera, are present. They are very small
externally and so deeply imbedded in the membrane as to be easily overlooked.
Internally each has a very large apodeme which has a stalk greatly expanded
apically into a large surface for the attachment of the depressor muscle. Judg-
ing from the structure of the pleural wing process and the epipleural sclerites,
it appears that the pleural mechanisms of the wing in dragonflies does not
differ fundamentally from those of the higher orders of winged insects,

Dragonflies have both direct and indirect types of flight muscles. This
interpretation differs from what many authors maintain that in Odonata the
indirect muscles are non-functional or thaf only direct wing muscles are present.

In dragonflies only one distinct axillary sclerite is present. This sclerite may
be partly fused with the anterior notal wing process. The last mentioned con-
dition probably indicates that the first axillary sclerite is apparently formed as
detached portion of the lateral region of the notum.

The {luting of the dragoufly wing is essential for longitudinal rigidity of
the wing and also adds greatly to the rigidity across the wing. Particular at-
tention is given to the structure of the costal margin, the presence of the three
primary antenodal cross veins, and the presence of a composite cross vein con-
sisting of a short portion of Sc along subnodus and a short cross vein extending
from subnodus backward, These cross veins are arranged in such a way as to

give maximum rigidity to the costal region of the wing during flight.





