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FEBRBMHAR
A% BER

(Edegeebe)  (bmglkkss)

M 1907 LB RKFIR MZER F. Silvestri FIRRFMF b H—Fh LR R LK, BIHAE
B ELHROFhE 159 T, R BTN 127 Fho B3 Condé ELHLAY 30 T ; Womersley 50
#8917 Flr; Bonet 13 Fl; Ewing 12 Ffi; Ionescu 11 Fir; Berlese 10 Ff/; Cunha 6 Fr; Silve-
stri B Imadaté 4 5 fb; Tuxen 4 Ffi; Gisin 3 F; Hilton 2 Ffr; Imadaté F Yosii 2 Fir;
Bagnall Glance, Prell, Price, Stach, Tillyard, Yosii 4% 1 fip, Fb 64 FHf#&iE Tuxen
BEHHR SiExE,

SKLETHAE R MBS TR E ALK 66 TG HAR 8 Fb), Hrdb X 24 Fp , iR K 19 Fhr,
BN 11 5, FER 10 B, FEERR 3 F(HEAFE 6 Tro-7A7E 2 NEIR), hEFH TR
HEB, 1956 E4EH T —(15) H—RIEBRFA LI KFXE R,

BEEBETREEB (Protura), RN 2F: 1. br#k}l Acerentomidae Silvestri (1970),%[
- Rt WAL Acerentominae Womersley (1927), 3% Microentomon Ewing (1921), Silve-
stridia Bonet (1942), Bolivardia Bonet (1942), Acerentulus Berlese (1908), Acerentomon
Silvestri (1907) 45 )& ; EITWHl Protentominae Mills (1932), f.#%5 Protentomon Ewing
(1921), Proturentomon Silvestri (1909), Ionescuellum Tuxen (1960) & 3 &, 2. BRugHE?
Eosentomidae Berlese (1909),.#% Fosentomon Berlese (1908)—J@, &L D. W. Price X
Wim—&r; 3. 4 5t FY Hesperentomonidae Price (1960) B — J&, Hesperentomon Price
(1960), 1963 FEfeH 2z —(FE)EBRREBS NFTEIL H Apneusta ZHEIE Pneusta,

R(TEEERMACER, FIEHRTHIESE 370 B4, HhARHS R ER R 162 15,7
VSR 11 5, £ H2HE 16 5, 4525 10 B, /REFAFMR 17 5, —AR Y 30
%#o

3 £ 3 %k

FRRESE e fE, —ERBAMTZAER, Bt SRR BMRKL
BH—RE, BRERBHMEFMREN, EAFS3EE R B 2RSS ivscadin
do HASRERATE 8 MARMN R

1. F. Silvestri 1907 £ B/ H B AT A (Apterygota= Apterygogenea) Fj—4>

1) F. Ssilvestri SEMAE—MARREGEAREBESEK A. Dodero 7 Genova R F|Hy, HEHRHL
Silvestri Y3{-F Portici, FRSEM0Y,

2) Eosentomidae #&“E. B AR ERPERE LU, REL A Bk (AFR, P EX RIS At , B 2
M=z Y Eos SRR MEiTHl, :

3) Hesperentomonidae A3 A%, IR Hesper 2N int, HAZCEEWHEE, HEOIEEEER

Protentominae .

CR3CT 1963 48 4 J§ 24 HUELL)
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B—R B B Ord. Protura. [RJEXFh RARAE C. Borner (1910), I. Tragardh (1911), C.
B. Williams (1913), R. Latzel (1921), C. H. Schroder (1925), H. Womersley (1927,
1932), E. Handschin (1929), A. Handlirsch (1930), J. Stach (1932), C. T. Brues et
A. L. Melander (1932), Prier (1934), JoHfE (1935),M. A. Ionescu (1939), H. Jea-
nnel (1949), B. Grandi (1951), 2E4k48 (1952) £,

2. C. Cluas, Kroben et A. Kuhn (1932) ¥ E/ENTH,BTHBITMA D E (Ord.
Entognatha ),

3. K. Escherich (1914) £ R i X385 W # (Subcl. Anamerentoma) R [7 5 I 47
(Holoentoma), ¥R B B &3 E B A B TR T,

4, BREEEE(1958) - R fR A W4 (Subcl. Myrientoma), oA (Apterentoma)
BATBIIAE (Prerentoma), YR E B R E B 5WE B IGHEM HTMAA,

5.5 B B R R B — A : H. Prell (1912)FR2 R85 HH (Subcl.
Anamerentoma); P. S. Bagnall (1913), H. Weber (1933)#k > HE BT ff(Subcl. Protura);
A. D. Imms (1936),/838(1937, 47, 50), H. H. Ross (1948),FE AG— (1954) &=
HIA I (Subel, Myrientomata); I'. $I. Beu-Buenko (1962) #2 XJE B W #H (Subcl.
Proturata),

6. W. Hennig (1953)¥ R EH BREB 5SNEHAK —S5RAMAFANFE—?A
T1#§ (Cl. Enthognatha), S. L. Tuxen (1959) [RE b=k,

7 4 BB BEA1ER 5 R R A A A8 —i B (Cl. Myrientomata) & A. Berlese
(191042 e, BB BY7E J. H. Comstock (1925), A. D. Imms (1951), Mayr, Linsley
& Usinger (1953),5k1HBE(1962)%, H. E. Ewing (1910)8iFR =N BAA (Cl. Protura),
A. T. IWapos (1957)1 F5Xx—4& K,

8. C. L. Remington (1954) ¥ “Rh” fERW Y, T8 Myocerata . Amyocerata —
2%, G HBIEB RN A A B, 5T 5 )9 “58 8 (Supercl. Dignatha) % =% B 4H (Supercl.
Trignatha) , “ZASMMEEZRMSEEM, ZHEMBEELZMS TEM (Labiata), 82
B.REE . GAEBANEBABEETEHAMN,

* %k %

AL T — B A SE bR AR FUSR B SRS , FRBE RN T T 3B R DA , RIS R
JB B2 AT, 7H T EHEMIINE S, RMETIIER RO S L7 EE = R4S

AR R AR —ARASIE: 1. SRR #5 J93k K IE=MERE: (B 1, 22, 42),
=5 TEAR VB RI( 10, 28, S1)FNIEER(LS, 34, 57)5B2AM; 2. BA 3 W &REMIME; 3.
RSBk R IS VB VAT ST, TR b RSB 2R, R7A L BRATFEARTEHE
TR 4.0 K (ATRES) RAUK, AR E B X8 B 5h )R A81EL; 5. LEE, THNTE
(4—5, 7—8, 25, 27, 47—50) &b & B i BIsy 45 fnse B B 5 E B Iem Al &
& (fulerum) FTEARC(E 5)WFEMIFREL; Tuxen (1959) FHALT A 0 XD 2R A TERCFIRT
O R0 2R T RARIEL, & i T O A3 R T kAR (B E R R A RIT 0 841
A5, TMZBORAERR T ; NESES, RFBFAIALDR S0 RAKSEEE AR
Mo s ERI% O R X SIBERE,
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TR EL RMAEE: L JEES 12755, BT (B 19—20) A5REHITFR SR, B &
RAKIIEHA 1275, B RS B R eoffkpas RE); 2. BES BETH S
R ERHITLR, A R B FFE A 6 (X B il B 78 IR H3ETIELER), Tuxen
(1949) KRB EMGBA 4 B3, HE—RRIATH R (prelarva), FIIE B 49 5 ¥
(pupoid stage) —#F", XFER FHAL B BHUKRRERT ; 3. £AWAFNEF+—T 5+
2 M, %—& Imms (1936)fF3R AT EARFER , BNERTRHENT 3R, B&EmM
LERT 5 HSCrbifl B h i g:r 0 A, e TE AL H I D TE S ARBIRITS 5 4. SREBEA
b FBFNER , A X3 “th AR £ S A B — TR AR, L B2 M Tomosvary organ
FERKMIRIALLF B Handlirsch (1926)485% B &M A AILLE, Tuxen (1949) AlfgsE
AESE T XA, R R RA T BT 4R S 2 LK (—HERERHFER, —
HEE G IEMET ), FogERE R FEORAA AN, BB LGRS LRI A, Xk
Témbsvary organ BALLFE BHARERRAETE T

=R FUR MASA RRHE: 1. BRT IR AR ATIER DAL, & LART R Ak AR AT,
TEMSTT 2 AAFPRAORIIEER ; 2. 78 1 X RTERIERAR, JF O T8 /A HE R T 5 3. JENEeT
395A 3 IR ABAIEEE =T UG BRI £ BT RE (B 16, 35, 58)  HEAURINE
ERARIEH, FRE—EES, BMENBRYRNE RS LFE2EEHARL bR
75 4. MEMESL A TERRHIETL(E 41) BRIETC B T b a4k e RS AR Ao

M BB ESHTHRE, FR B AL b M4 e L 2o B R R B9 |, &R ii
Ao FRMRIRILAME, b2 R B S5HAL T B3 o B K5 RRITII R
RITER, RE B BB BT R AMATEET . HAeANSEARRYE 2 EM, FRAIHS L
MBE e EE SWNEBM SR HBERER, EEER B PR THEMNRE, BRI
BT L 0T R AHE S8R, 1ERMB—RA KK R, B2 & BA TR B4
NLRE, M 2 R AP R 0, AR IBEE B AR R o8 S Bl , TE 258
EESETSEM, XBAERAIERETE, BT %ML ML, #—
RIS B — 4, 48502 Remington ISR, BEEIREL, 7T AR T Mifiay
R AR IEABIABE T,

FRBERSMATER AEN— DLW AER M, R ERRERUBHREL
B EE—AW R, ERRE WA OB (AER BB ER), BB ARLT A [
BB SR T, RTEE B SHAM TR AR, UEHE LS E MR R,

* K *

FR BRI E, EFERDBEETRE, TRGERE BRI EARYE

L B ARE K E(F B R R EAREA RS, AR R K A9 B2 )T ST B ;

2. SR —IRTER, S F B BB E 5B 6;

3.kMKEESEE, KESTENILE“H” (Tonescu 1936 A L1);

4. RO T B 5L BRI BE R EE B Sk Bk bt (Tonescu FRJF LR);

5. th ARG K /NS0

1) X BRI ER(LO62) B e, WAL ET .
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6. TR (Berlese #RJ9 filamento di sostegno )T IR(9);

7. O 38,4850 % EEHMTEIR;

8. W BM TR BE, IR B, By LL B “ Bt )R BB (Tonescu R TR), JREGE B
S FHAYFLIRILAE;

9. N _ETRRE TG B R A RIALE

10. FhE B K BF 5 R pO K BB LB “ 2 R EE” (Tuzen 1960 FRA e:u);

11, B _ LA RRESE, 4k Condé (1945) 35BS FMEER L, ¥ EA
3ALERF 1, 2 T 33 4ME 7 AL, FRA a—g; BRI 2—3 A4, BRF a'—c'; Tuxen (1955,
1956, 1958) J T EFIEEBART SRR EMAME , FENLRLIMUERE, FFR
7R, 2EUECRYERL, R al—7, EE—ZIERRPERIATER B1—7 & B1—9, S HIH
WRHEF 5 26,79 y1—5, AR B A 6 FH 61—6 (BFHE 13—14),

12— RS ITEMNLE , N B A AL B i 30 S 2L S0 R B S BE A LU ) i 1
(Tuxen 1960 £EFRFA d:p);

13. o5 5 BT 5 /NI K BE 5

14. JEEBE N\ L &BHA TSR, TRIEHE T 5B ZI0TEIR ;

15. AR B RIS ;

16. RRHITI E5BMEE ;

17. JEEBEATFEZR] (Tonescu 1933, 1934 327 3 BEAIMERE), 5K L4FBIEEMN
F 8 A E IR EAR BB R 5

18, 5427 2% : HEMEZSEL AR (B 41B) £ ELFE 8¢ (periphallus) S5¥5FAES (acro-phallus)
IR, BT E B TE —ZEER (basal ring), —FE A B (basal apodeme) B FAZE ¥ (penis valves),
JEHEIEZETT (stipes) RHIZE (styli);ifEd:A9(E 41A)5 HEB SR (perigynium) B ImBA
%% (acrogynium) ERA,RTEIREAZENE, BHIBEFTHRZE, WA SIERHAZE IR
22" (processus sternalis), Condé 1947 Az T3, Az EH s\ Ikt A FEIR A FEME 25
FEH R SHIZEZ L, IR P VEN /3 2E4F M, 9 piso

oM FE Al

¥t Familia Acerentomidae Berlese 1908

1. BefG/in Acerentulus shensiensis Chou et Yang FHfh (B 1—20)

Sre(E L, 2)5ET0 R, 15 FRERE 8, R IT I RO BE 595—640 fiok, R TTALRISTRE 125
—180 ok, BRARILREH], T, FEH, REFLRE,

BB AU (HE 3),RiTimbbigsl, S BF 90 ok, BT BE 57 ok, Btk (L1) = 1.2, kY
HEA BB 34, LEBVR,BAEG, IFHEAEE 0M, SHmE 3, thIRE
B, 2 8, R 5 ok, L (7, Md) KmiRkLS, TEH(8)BE_ANAH MR,
THRECRIE —IRAKMETRZER, TESE (4Lp)EHEKK, LBE—RIE, THERME 9
BiRo

BE (& 10) ATHA 2 X6, SXiEe/h; hinf 18 B, /ESRRPER), BT E &
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& 1—2. pRPE/ R Acerentulus shensiensis (g2 FHMOMMBM(2),

R 2 ST N , B Ak 2 Xddilge /s SERIRRS 4 TdesiM; J5 M 14 8, B 23R
PEZ , B S Fh g A — S IR R AN, TB A 1 XS, Ak 3 bdd s, JEmE (B 11) §iTh 16
B, PERR R RIBY 4 8847 P 13 =B, BERK 4 AR : 5—2—2—2; & 11 5, IR 4 B2 .
1—6—2—2,

AR M 58 ok, R 18 fHok, ARWE, ML (TR) = 3.2, #1465 fk,
#HN M (eru) = 3.6, BRI TNE 13—14, R ES oL IR, &K 5 Bk, 1 5 23
FER—7KZS |, 2Eish(d:p) = 1.6; t2 FHK,BE 25 i, 8.5 180kt s €3 TR, SRing 244K, 3.5
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[ 3—9. kA& Acerentulus shensiensis §SIRAETE

3. MG 4. SLEYRET; 5. SLEYR: 6. R 7. DESM—IRA; 8. TEHRRIMCK: 9. FEE M,
(Ly EJE; PsOARR; Md EZH:; Mx TE; Mxp TEE; st 2%; cd iy Ga A%t
Loy 8—ATM; Les SR EHeh; Fu B8 la FFUHE; ma FFPYE; p TEH,
fi e Lp TE#.)

ko SMRIBEIR B HARK, a K 8 Bk, y1{K; b, ¢, d, e, £, K5E 9—11 fok, d ML
LRSI 725 e, £ MINLIAIRSEE v3; g SR v5,KIBMR, i 2 H0R , 8 ok, AEHS 1
ey b’ I 8 Bk & IRIBIER, K 7 Bk,

FREREBE FREMTHKEN 27.5 ok, REK 10 ik, BRI 18540k, KK
11 Pk , 5 _BF 11 B, (A 12)

ARER RE,LtEpERE, NEMHE, FEAMER (B 15): 5—NRAHE 3 58, 8=
LR, S RIEH 2 /A8, BRI 2 W EWRERTIA 3 X4F, F—xgh, 5=
FHRLIFIAR , a2 0HE , B 20 3 X6, o R, BN NI ALE S, JL SRS =%
BER—KFEL; B (B 19) fTEIE 4 H, E—xtweh, SmaR /N, AL Fari s
B, ER] 4 3KE,RE 7 AAEEATRA 2 W KE, BRI 7 KB, BB TSI, S
W RIE A —E, BHREESRAFPEMAEIR; EA, +HEEERE 3 ; £+
- HWRTA L RIS, BRIA 3 /AEI 2 4BIKHIRTE, Kk 15k, B RKEEHE
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& 10—12. kPO T Acerentulus shensiensis HYRIM4ARAE:
10. it R 11 Ji R, 12. 5 M fR,

& 13—14. BeBE/PIL Acerentulus shensiensis Q¥ EM SN
13. 44 s 14. RIS,
(—03 BRI a—g AWK b'—c W, ol—7 HHIH; BL1—7 FlS; v1—5 4l 61—6 MHIE; s HiE,)



TORENBEN LY sisustsuays swpusscy WE/EAM  g1—<T B
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[ 19—20. PREG/SE Acerentulus shensiensis [yRIERETE
19. JEERE T 85 -1 DUR SR BB AR ; 20 ISR 58671 DR AR BUBCK, R AR =B 510
B 3115 BARAT ABATUREQEAIHETLH , 7 lonescn KRR HGR
Acerentomon  FIHEFRBRIARILL, TIA M T —ARAI/NGLE Acerentulus, JEHEAEZ] (HE 16)
BRSBTS /NE R : S —H AR 3%, B2 4 6; B WA 5 %6, Hweh, J5
7 3 KFBK 2 /NG =B RT, ERTAIE —S A, SRk S H AR 3 %,
JEF 3 KB, B—=XMHA 1A FATITE 3 5KE, E=xTEsET8 5, J5 FIFIRT
#a; LT (E 20007 3 K%, LSS , B AIRATHHR ; B\ Ju,+ 5474 B AIE 2
S, B—XAE ; B+ —RTA] 2 B, A 4 6, BREFRRPER; BT 6 6, 2RRPE
k#G 8T Acerentulus shensiensis E7%

# B th # al B 5 (o) aa B

W il 4 16
i) 12 6 13

i =yl 10 4 1
B|IY 10 4 1 3 4

vl o [ 45 6 6 2,3 5 5
W|IV—V I 6 6 3 3 8
B VIHT 6 6 3 6 8
B VILH 8 15 3 3 8
& VI ¥ 4 T+4 3 4 4
BIX—XH 0 6 2 0 4

biiid BXIY 2 5 1 2 4
XU 0 6
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F, i xd4q, A 2 X4 R 3k 15 fok, B—  ZHXEREMN 114,

IREPBHEY #F—W(E 17 2D 2%, 838,82 =xH (B 17 22, 3)% 1, 8F
2 EEJ‘O

SMETESS PRASEPA EARG,S ETERRRIEE

SELG (2) B, BRE AR L RGALNG , 1956 426 F 20 B E%R%@F?ﬁ%ﬁ PR-04c),
WAETIE TR RS B R i

BB E 1,58 1, BREAR L RGAG , 1956 426 A 20 El JBEERSE (RS PR-04a,
PR-04b);5hsh 1 ,BREAERIR A, 1962458 A 25 H,ZEEHEZR (85 PR005) SR
FAb TR K 2 B bR e B SR S,

Mt AfSHA4RBHEMEY R, BREEHEHREL, A\, +— BB T
¥, R HE, MIEEPT A BRI AT Acerentomon, T R{El Acerentulus, {HiZ A,

HSTH Subordo PNEUSTA Chou 1963.
BEfrFl Familia Eosentomidae Berlese 1908.

2. £ |1|8Bdr Eosentomon hwashanensis Chou et Yang Ffp(& 21—41)

Bk (B 21, 22, 23) SER(HEN B BF 840—900 fHk , SRR STAL 160 HH0kK, 4t
TR RE, Tt , B, MCREHTHMER A, NER RS, A

SLER  IPEITE, BT bk, K B 130 £k, BT EE o7 Bk, Bkl 1.34, WHEZE 46
MR, TTANE 24, PHERCE 26)/0,EETE, B 5 k. FEEAT 22 1R, L8TA B —
R4S HE, LB ; TEE MR RZIF; TEEEERE, WEAE —HR=, TH
W AT Ruo

BER i (B 28)RIER, B 4 B ; FHIE 24 B, IFEHLERMEIRIRBER], ATk
SERER 1 33 4E 305, BRI A 1 xT4E K, KFIMBE 1 W ERRES 2 R eikE—
shdgsl/N; JERAETE 24 4R, ATERTS A 4 R, IEE 5B, 3 o HmBIERA P EL.
PR (B 30) ATROA 4 =6, PR 1 ;TR RIRTAITE 3 X, 85 =3 BoMmAEiK , B ZiF0 /5 A1
HABESE &7 3 W%; BRNARE 3 X6, Al 2 %E, B BsEaAl, 5 2 5%,
SMAFERME 29,

B MK 100 fok, K&K 15 Bk, BARE, MR 67, Bk 2k, &
JREEH 7.5, B SSMTER SAAINE 32—33, SRS o §58FIR, K 10 B0k, SLAE
a3 55 a3’ 2 ; WA REEE = 0.89; 12 KT, K 12 ok, L& a4 1K; 3 AR,
% 5 fioko SR BRI, a K, 55 38 Tk, B AENE S al W—KT; bBAE, 10
K, 5 a3 B—IKE, cl 5 c2 TR —/KE, KH 22 k5 15 filok; d Kee bk B6 K, K
10 B0k 55 12 B0k ; £1 R EE £2 5,0 16 ok & 6 #ok; 8 KIPTE, 5 foke MIELIESS 2" [/
82 R —EBE, K 15 B0k ; b1 39 15 Bk (il bk 2 4, b2 bh 2 &, K 10580k, ¢ A,
H 31k,

hRERER rEMTK 45 fHok, KK 8 ok, BERMT (B 31) ¥ 55 fik, KK
15 ik s M5 L3 15 6, W EA 1 BRAJEEH 2 &K4E5H,

(EER RNEREE, JHERMHA: (B 38—40) ¥ 2 WH,4F 4 H, THEBHIMPER (B
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L1,

22 L1 o3
o iy

B 21—23. 41§84t Eosentomon hwashanensis {y&:F%:
21. SPRICHRRT AOERER s 22. RACHOTRAAOETE,  23. R MITRIA9IETHE.

34): SE—HETR 2 %F, BRI 4 X, FE—X AR S, AEELE 2%, FoTME—T18
L0, BRI S R 55— X TBARSe /N, JERIE £ AT A 1 365 F =% WL 85 Z 88—
K, BB/ BEE S 1 MEE; FEHBRIY ; ERUEAS—XAE, BT
BHEMMAER 1 X, FAR SR ; £/AN(E 36)fTHE—3F, FFIE 3 X, F— =%
BT EEE s WA RABAE 33 B+ —T& 2 %t BFAE 3 HKE,H
— 5B gt RIR, K5k 35 Bk, N8R (B 35) 8B —HATE A4 2 %6 E=HRTAIE 3
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& 24—27. \LEtr Eosentomon hwashanensis By ERERAE .
24. % 9WT;  25.keSBET  26.AHR;  27. 0083, (EESRRAD)

& 28—31. 41187 Fosentomon hwashanensis {YRRSRARAE -
28. B TAR; 29.RF; 30 EMEER; 31.ERUTRN,

RS Eosent hwash is EFIR

" B #* # R o L im ° Ly
1 i) 4 4
Gl 12 12 6 12
# by 24 10 4
E-R%) 4 8(+4) 4 4
i #I—I 4(+2) 8(+4) 6 4
' B IV—VI 6(+4) 8(+4) 6 10
58 VI3 2(+9 10(+4) 6 10
28 VIII 45 2(+4) 6(+49) 7
8 IX—X % - 6 2
i WX 4 2 2 6
25 XU % 6 0 12

#: ( OAERE RAUMESS.
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& 32—33. 4B |pEtr Eosentomon hwashanensis {yWTBMFY :
32. pMEITET;  33. AT, GERRED

S, 88 XML E R B = B ATAIB R R, B AR R ST FO B L& AR A
F 33, o RHETIALEN S , BN, FRAIEKRE 2%, T KBHK 2 AF;HA
W (B 37)F 7%, PBEEXNB/NEALTTEAE 2 BT EKEMRES,
LAEZHPITEE, S BK A 20 0k ; BUATEAR 2 /A8, KIE 4 /N6, E5% 3 M
¥, 35 32—35 fk.

M ETESS . MEMALATESFANE 41A, FEPASRK 25 fHOk, 3T 45 Tk PR B K 12.5 B
AL BB = 2, HEfEANE 41B, ZEFASEK 30 £k, WRBREE 25 fHok, RS = 2,

SERE Q BREGARIUARMUNG 1957 4E 4 A 30 B, 38R GRARS PROOL), RETH
Jbgk e B R,
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[E] 34—35. 4B|LIEEkE Eosentomon hwashanensis BYRIERHRAE
34 AT RS 35. EARRY BT, TR ER,

B 2 B, 2 S BRPEAR L BSALNE , 1956 42 6 B 20 H, B 4ERE (5 PR-03a,
b, c; PR-04e), RFTIL TR K Z B S ZHHE

Mide  ARFIT AT MTRRE, A4E5IRMETEH,
3. £ iEtr Eosentomon tuxenanum Chou et Yang Fifh (B 42—64)

B (E 42, 43) MEN K E 1040—1170 fok, R 170 fA, RS, £
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& 36—41. BT Fosentomon hwashanensis GYHIEiA%tE:

36. BB AT LR B R, REH; 37. FHMBmAY R EER, 7S5, 38. 8—x B Mk,
30. B B, 0. SE=NTIEIRMTEL ; 41A. MERE A 4RSS 41B. BN S AERTST,
(ba LA pe FEEASS; stiZE; ps. BEZE; ov fMIERAE; go AEFRTL; bp L3N sp ZYT; pv PHEEWE; o SHEMF.)

1o, 3B, FAEIB RIS G T 38 o PEBE A K350
B SLIPTE(E 44), RTHREERR, & 125—130 804, 5T 95 Bk, KEEE = 1.37, 1
BRENTE, 12.5 8Kk X9 K, WEADS 20 X, MUK 44, EEATE 15X, LRTH AK
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& 42—43. L KBB4 Eosentomon tuxenanum {2
2. %R 43. [EE,

1 a5, EFRIRTR(E 48), BHEMAE, TE (B 50) R23L38R, AFBEWTE
ERICEBH—EBR (hp), b AFREEAEERSE Tt THRIEZAE R

BE ETEEE(E 51 RlE 2 556, ERTHA A SR RTE R4 4 X, MM
3B 2 /AT B HESERIRR BT 3 XY, B— 8N, BRI 3 %), F—X AL 4E 5 5, Ak
2 3}, BT E —3 R, KFAMBER 2 /NB, KMWRINE 52, EE(E 53)RT9%HE 8 =6,/
2 SIATEHEA, R R 2 XHPATHER; ThRRTAl 3 X, S REES , B A 2 Xt ; B R
W 12 35,5 HER, B R 4 B

IR MK 98—104 Bk, JRK 18 Bk, I8 B MW, WK = 5.3—5.7, B



2 ¥ B S BRE: REBRBRNARL 265

& 44—50. L IGIEHML Eosentomon tuxenanum HySLIRA%EE:
4. SLEYEE; 45. LAVRETT; 46.0hER: 47. D8%; 48. ¥ 49.FHE; S0. TERM—#S (hp FTHAD.

[® 51—54. L KEEYr Eosentomon tuxenanum HyIRERASTE:
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STUDIES ON PROTURA

Cnou, Io YanG, CHi-kun
(The Northwestern College of Agriculture) (Peking Agricultural University)

In the present paper the authours have reviewed the existing condition of studies
on Protuta together with its method of classification and discussed in detail the systema-
tic position of the order.

The authors have pointed out that the proturans have three groups of characters.

The first group of characters are those belonging genetally to Insecta, i.e. 1) the
body is divided into head, thorax and abdomen, and the thoracic chaetotaxy is markedly
different from the abdominal; 2) there are three pairs of thoracic legs; 3) the structure
of the thoracic leg is of the insect type, the long second trochanter characteristic of
Myriapoda being absent; 4) the pretarsi are very similar to those of Collembola and
lepidopterous larvae; 5) the mouth-patts are of the insect type, similar to those of Col-
lembola and Diplura, and this is also true of the form of fulcrum, as, morphologically
speaking, the differences between entognathous and ectognathous mouth-parts are smaller
than those between suctorial and mandibulate mouth-parts.

The second group of characters are myriapodan, ie. 1) the abdomen is 12-seg-
mented and the telson carries a complete tergum and a complete sternum, but this state
also exists in the embryo of Lepisma; 2) the presence of pseudoculi, which were once re-
garded as Toémosvary organs but are proved by S. L. Tuxen (1959) to be only rudiments
of antennae not homologous with Témosvary organs in Myriapoda; 3) the genital pore
opens between the eleventh and twelfth abdominal segments, and this is explained by A.
D. Imms (1936) as an “extension of anamorphosis” which results in the backward migta-
tion of the gonopore; 4) the only myriapodan character found in Protura is anamot-
phosis, but the pre-larval stage also exists in Diplura, which explains clearly the relation
between Insecta and Myriapoda.

The third group of characters are peculiar to the Protura, i.e. 1) there are no visual
ocgan and antennae, the fore-legs possess special sensilla, which ate principally tactile in
function and carried on antenniform elevations; 2) there is a pait of large abdominal
glands opening under the tergal pectine of the eighth segments; 3) there are three pairs
of appendage on the first three abdominal segments, but they have a tendency to degene-
rate, as is evident from the abdominal chaetotaxy; 4) the genital armature can not yet
be homologized with that of the other insect orders.

From the above observation and analyses, the Protura belongs without any doubt to
the class Insecta and the strikingly evident and substantial characters, especially the for-
mation of the locomotive centre, the thorax with three pairs of legs, should not be lost
sight of on account of petty phylogenetic considerations. Just as it is the lowest group of
insects and has a different position in phylogenetic evolution, it must and should be re-
garded as a subclass of Insecta.

Three new species have been descibed in this paper:
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1. Acerentulus shensiensis Chou et Yang, sp. nov.
(Figs. 1—20)

The body (figs. 1, 2) slightly short and broad, slightly swelled up at dotsum of
abdomen. Length 595—640 px in expanded condition, greatest width 125—180u. In-
tegument slightly screlotized, colourless, hemitranparent. Apodeme well developed.

Head: Pyriform (fig. 3), slightly nartowed at apex. 90 in length and 57 u in
width. Ll=1.2. ‘Three evident transversal striae at dorsum of head, and 30 setae dis-
tributed as fig. 3. Pseudoculi (fig. 6) distinct and citcular, bilocular, diameter 5 p.
Labrum distinct, without rostrum. Mandible (fig. 7, Md) acute at apex. The second
lacinia (Lc 2) divided in 2 acute partts, maxillary palpus with a large peg-like process.
Labial palpus (fig. 4 Lp) globular, with a macrochaeta at apex. Filamento di sostegno
as in fig. 9.

Thorax: Dorsal view (fig. 10). Pronotum is provided with 2 pairs of setae, the
second pair more small. Mesonotum with 18 setae, distributed in a circle, the two an-
terior pairs near the mid-line smaller and lower in position, two smaller pairs at humeral
angle, four pairs at lateral matgins are the largest. Metanotum with 14 setae, also dis-
tributed in a circle, 1 pair of small setae at anterior row near the mid-line and at the
humeral angles, 3 pairs at lateral margins are largest. In ventral view (fig. 11) 16 setae
on the prosternum, arranged irregularly in 4 transverse rows. Mesosternum with 13
setae, arranged in 4 transverse rows: 5-2-2-2. Metasternum with 11 setae, also in 4
rows: 1-6-2-2.

Front legs: Tarsus 58 u long, claw 18 u, without inner tooth. TR =3.2. Empo-
dium 5 ¢ long, e:u=3.6. The position and the shape of tarsal sensillae are as shown in
figs. 13—14. Dorsal sensilla #1 clavate, 5 ¢ in length and located on same leval with «3,
d:p = 1.6; 2 thin and long, gently bowed, 8.5 y; #3 peg-like, some what hook-formal at
apex, 3.5 u. Exterior sensillae all thin and long, 2 8y, lower than v 1; b, ¢, 4, ¢, f all
9—11 u in length, d located near to v 2; e, f very near to y 3; g near to y 5, broad at
apex, slightly clavate, 8 « long. Interior sensilla &’ is missing; &” 8 u; ¢’ clavate apically,
7 u.

Middle and hind legs: Length of the middle tarsus 27.5 4, claws 10 g, and hind
tarsus 18 g, its claws 11 . These tarsi provided with 11 setae as shown in fig. 12.

Abdomen: Broad, slightly swelled up at dorsum. Apodemes clearly evident.
Tergal chaetotaxy as shown as figs. 15 and 19. Tergite I with 3 pairs of anterior setac,
the third lower than other, 2 minute setae found exter them; posterior row 2 pairs. Ter-
gitc ITI—VI with 3 pairs of anterior setae, the first pair smaller, the third pair much
lower and thicker; 3 pairs of posterior setae, the third pair smaller and higher, near the
leval of third pair of anterior row. Tergite VII with 4 pairs of anterior setae, the first
pair smaller, the fourth smallest near the anterior angles of tergite; 4 pairs of posterior
principal setae, intetcalated with 7 minute setae. Tergite VIII only 2 pairs of anterior
sctac and 7 posterior setae, the second pair of posterior row are smaller and lower, 1 seta
on each side of tergal pectine. No evident dentate incision is seen on posterior margin
of tergal pectine. Tergites IX—X provided with 6 setaec. Tergite XI with 2 setae on
font, 3 minute setac and 2 largest setae on posterior row, their length 15 u, Ratio of the
first :second is 3:1. No setae on tergite of telson.
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Sternal chaetotaxy as shown in figs. 16 and 20. Sternite I provided with 3 anterior
setae and 4 posterior setae. Sternite II with 5 anterior setae, the exterior pair is smaller,
3 principal and 2 minute setae of posterior tow. The setae on sternite III same as on II,
but the smaller setae is the first pair. Sternites IV—V with 3 anterior setae and 3 prin-
cipal posterior setae and 1 minute seta between first and second posterior principal. Ster-
nite VII with 3 pair of antetior setae, the third near the anterior angle, posterior row
same as preceding segments. Sternite VII with 3 anterior setae, the central seta is shor-
ter; the posterior row as preceding. Sternites VIII—X each with 4 posterior setae, the
first pair is shorter. Sternite XI provided 2 shorter anterior setae and 4 posterior setae,
arranged in semicircle. Telson with 6 setae, circularly arranged, the first pair short, the
second and thitd vety long, 15 u. Ratio of the first and second setae is 1:4.

Abdominal appendages: As shown in fig. 17, the first pair two segmented, with 3
setae, the second and third pairs unsegmented, with 2 setae.

Genitalia: Not well visible.

Holotype: ' adult, Hwashan Mt., Shensi province, 20-VI-1956, collected by Chi-
kun Yang (No. PR-04c). In collection of Peking Agricultural University.

Paratypes: 1 adult and 1 larva, Hwashan Mt., Shensi province, 20-VI-19 56, col-
lected by Chi-kun Yang, (No. PR-04a, PR-04b); 1 larva, Lou-Kuan-Tai, Shensi province,
25-VIII-1962, collected by Fa-sheng Lee, (No. PR005). In collection of Peking Agricul-
tural University and the Northwestern College of Agriculture.

Note: The abdominal chaetotaxy of this species is different from all other Aceren-
tulus but similar to that of Acerentomon. Rostrum is absent.

2. Eosentomon hwashanensis Chou et Yang, sp. nov.
(Rigs. 21—41)

Total length of the body (figs. 22, 23) 840—900 u in expanded adults. Greatest
width 160 u. Integument weakly sclerotized, colourless, transparent, only the last seg-
ments yellowish. Apodeme less developed.

Head: Oval, narrowed at apex, 130 n in length and 97 u in breadth. ILl=1.34.
Dorsal surface with 40 setae, distributed as fig. 24. Pseudoculi (fig. 26) indistinst and
circular, 5y in diameter. Ventral surface (figs. 27) with 22 setae, the pair at anterior
inner angle are very stout. Mandible (fig. 27, Md) narrow and acute. Labial palpus
(Lp) conical, with a stout seta on the apex. Filamento di sostegno could not be seen.

Thorax: Dotsal chaetotaxy as fig. 28. Pronotum with 4 setae. Mesonotum with 24
setae, circulatly arranged along the tergal margin, the outer seta of anterior row is higher
in position, the pair at posterior angle is lower, the smaller setae are 1 pair near the
spiracle, 2 pairs at posterior part of lateral margin and the second pair on posterior mar-
gin. Metanotum with 24 setae, 4 setae on anterior and posterior margins, 5 on la-
teral margins, 6 on the centra part of tetgum. Ventral chaetotaxy as fig. 30. Proster-
num with 4 setae, arranged in 1 row. Mesosternum with 3 pairs of anterior setae, the
second pair thick and lower, and 3 pairs of median setae, 3 pairs of posterior setae, two
rows very nearly. Metasternum with 3 pairs of anterior setae 2 pairs as dedian row,
the second pair near to anterior row, 2 pairs of posterior setae. Spiracles as in fig. 29.

Front legs: Tarsus 100 & long. Claw 15 u, without inner tooth. TR =6.7. Em-
podium 2 u, e:u 7.5. The position and the shape of tarsal sensillae as in figs. 32—33.
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Dorsal sensilla #1 fusiform, 10 u in length and located in middle course from a3 to @3’;
d:p=0.89; ¢2 thin and long, slightly bowed, 12 x, lower than o4; ¢3 horn-like, 5. Ex-
terior sensillae thin and long; « very long, 38 i, placed on a level with ol; & shorter,
10 z, on a level with &3; ¢1 and ¢2 on the same level, 22 ¢ and 15 x in length; 4 and e
lower than 86, 10 x and 12 o in length respectively; g long-oval, 5 u. Interior sensilla
&’ placed on a level with 62, 15 u; 6’1 15 g, lower than £2; 5’2 higher than ¢2, 10 p; ¢’
very short, only 3 u.

Middle and hind legs: Middle tarsus 45 u long, hind one longer than middle and
55 u in length, with 15 setae, 3 of them are very thick. Claws of middle leg 84, of
hind leg 15 u.

Abdomem: Tergal chaetotaxy are as shown in figs. 34, 36. Tergite I with 2 an-
terior pairs; 4 posterior pairs, the first pair higher; 2 setae on lateral margin seen from
below. Tergite II as tergite I, but with all first pairs minute, and an extra anterior seta
on lateral margin, Tergite III like II, but the first pair of posterior row ordinal, second
pair minute. Tergite IV with an extra anterior pair. Tergite V as preceding. Tergite
VI.without the minute setae 2a of posterior row. Tergite VII with only 1 pair of an-
terior setae; the posterior row as preceding. Tergite VIII with 1 anterior pair; 3 pos-
tetior pairts, the first and second smaller and second higher. Tergite IX only 3 postericr
pairs. Tergites X and XI only 2 pairs. On the telson horizontally arranged 3 pairs of
long setae, the first and third are stout and longest, 35 u.

Sternal chaetotaxy as figs. 35 and 37. Sternite I with 2 pairs each on anterior and
posterior rows. Sternite II with 3 anterior pairs, the second higher. Anterior setae of
sternite IIT arranged in two triangles, posterior setae of II and III as I. Sternite IV—
VII with 3 pair anterior setae, the second pair atout and higher in position, third minute
and lower; posterior row constituted by 2 pairs of principal setae and 2 minute setae
intercalated between the principals. Sternite VIII with 7 setae, the central and second
pair minute. Sternites IX and X each with 2 pairs of setae. Posterior margin of sternite
XTI protruding like a comb, with 3 pairs of parallel setae, the external pair longer, 20 .
Telson provided with 2 minute anterior setae, 4 minute posterior setae ant 3 stout and
long on each side, 32—35 u in length.

Abdominal appendages: Three pairs of abdominal appendage are 2-segmented, each
with 4 setae on the first segment,

Genitalia: Female genitalia as figs. 41A. Length of perigynium including basal
apodeme 25 u, breadth 45 u; actogynium 12.5 4; the ratio of perigynum to styli
(2 p:s)=2. Male genitalia as fig. 41B, periphallus including the basal apodeme 30 g,
styli 25 p, the ratio periphallus to styli ( &' p:s) = 2.

Holotype: @ adult, Hwashan Mt., Shensi province, 30-IV-1957, collected by To
Chou, (No. PR001). In collection of The Northwestern College of Agriculture.

Paratypes: 2 adults, 2 larvae, Hwashan Mt., Shensi province, 20-VI-1956, col-
lected by Chi-kun Yang, (No. PR-03a, PR-03b, PR-03c, PR-04¢e). In collection of Pe-
king Agricultural University.

Notes: This species is different from all species of Eosentomon for the presence
of specially long setae on the telson.
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3. Eosentomon tuxenanum Chou et Yang, sp. nov.
(Rigs. 42—64)

Total length of the body 1040—1170 . in an extended condition (figs. 42, 43).
Width 170 .  Integument weakly sclerotized, coloutless, transparent, only the last seg-
ments slightly yellowish. Apodeme less developed.

Head: Oval, slightly narrowed anteriorly, 125—130 x in length and 95 u in width.
Ll=1.37. DPseudoculi indistinct and ovate, 15.5 £X9 . Dorsal surface with 20 pairs
of setae, distributed as shown in fig. 44, Ventral surface (fig. 45) with 15 pairs of setae,
the pair at anterior inner angle very stout. Mandible (fig. 48) with lancet-like strate
apex. Labial palpus (fig. 50) papilliform. From the seperated labium the authors have
observed a pair of transparent plates (Fig. 50, hp) at front, it has not yet drawn by any-
one. Filamento di sostegno could not be seen.

Thorax: Tergal chaetotaxy as shown in fig. 51. Pronotum with 2 pairs of setae,
near the anterior anglees. Mesonotum with each 4 paits of setae on the anterior and
posterior rows, the external pair of anterior tow near the humeral angles; 2 minute setae
near the spiracle. Metanotum with setae arranged circularly, 3 pairs anteriorly, the first
pair smaller, 3 pairs posteriotly, the first pair higher in position, 2 pairs laterally, the an-
terior one is longest, 2 minute setac near to spiracle. Spiracle as fig. 52. Sternal chae-
totaxy shown as in fig. 53. Prosternum with 3 rows of setae: 2-2-4. Mesosternum
with 2 rows, 3 anterior pairs, the second lower in position, 2 posterior pairs. Meta-
sternum with 12 anterior setae, dispersed, 4 posterior setae. '

Front legs: Tarsus 98—104 4 long, claw 18 u, without inner tooth. TR =5.3—
5.7. 'The position and the shape of tarsal sensillae are as shown in figs. 55, 56. Dorsal
sensilla #1 short, curved, enlarged in claviform, 7 p in length, located above &3’, on mid-
dle of tarsus, d:p=1; 2 slightly clavate, gently curved, 8 u long, located under a4; #3
thin and long, bowed, 14 u long, located under «6. Exterior sensilla 2 on same level
with o3, 11 u; & lower than g4, 12 u; ¢1 and ¢2 much higher than 4, on same level with
B5, 9 1 and 12 u; d lower than ¢2, under $6, 10 u in length; f1 and f2 near o5, 9 u and
7 u in length; g on the same level with 86, broad, 14 ¢ long. Interior sensilla &’ lower
than 62, 12 u long; 4’1 and 4’2 near 83’, 6 u and 10 in length; ¢’ broad, 14 u long,
located between £7, 85 and 65’.

Middle and hind legs: Length of middle tarsus 46 u, that of hind tarsus 53 p, their
claws 13 u. These tarsi provided with 10 setae, on dorsal and ventral surface each with
1 seta very stout.

Abdomen: Tergal chaetotaxy as shown in figs. 57 and 59. Tergite I with 2 pairs
of anterior setae; 3 pairs of posterior principal setae with the pair la. Tergite II with
anteriotr tow same as posterior row of tergite I; setae on lateral margin found from ven-
tral surface; posterior row with 4 pairs of principal setae, and 2 pairs of minute setae
2a and 3a. Tergite III with 3 paits of anterior setae and 4 marginal setae; posterior
row with 4 pairs of principal setae and 4 pairs of minute setae: la—4a. Tergites IV—
VI with 4 paits of anterior setae, 4 lateral setae, posterior row as preceding segment.
Tergite VII having chaetotaxy as preceding segments, but only 3 pairs of anterior setae.
Tergite VIII with 3 pairs of antetior setae and 7 posterior setae. Tergites IX—XI each
with 3 pairs of setac. Telson with 5 minute setae, (2 anterior and 3 posterior) and 4
specially long and stout setae, 38 p in length.
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Sternal chaetotaxy as shown in figs. 58 and 60. Sternite I with each 2 pairs of
setae on antetior and posterior rows. Sternites II and III with 3 pairs of anterior setae,
the second higher in position; 2 pairs of posterior setae, the first smaller. Sternites IV—
VII each with 3 pairs of anterior setae, the second higher in position; 2 principal setac
on posterior tow, 2 minute setae between each two principal setae. Sternite VIII with
only 7 posterior setae, the first pair longist. Sternite IX—X each with 2 pairs of pos-
terior setae. Sternite XI provided with 5 pairs of posterior setae, the third pair
Jongest. Telson armed with 6 minute setae (2 anterior and 4 posterior) and 6 specially
long setae located in two groups, 30 u in length.

Abdominal appendages: As shown in figs. 61—G63.

Genitalia: Female genitalia as shown in fig. 64. Perigynium including the basal
apodeme 32 u in length, 36 u in width, actogynium 21 x in length, op:a 1.5.

Holotype: @, Hwashan Mt., Shensi province, 15-VI-1956, collected by Chi-kun
Yang, (No. PR-02b). In collection of Peking Agricultural Univetsity.

Paratypes: @, Hwashan Mt.,, Shensi province, 15-VI-1956, collected by Chi-kun
Yang, (No. PR-02a). In collection of The Northwestern College of Agriculture,

Note: The authors have named this species as a token of friendship between them
and Prof. S. L. Tuxen and as an appreciation for the latter’s valuable works on Protura.
This species closely resembles the preceding species, but can be distinguished by the size,
abdominal chaetotaxy (especially the presence of an extra pair of anterior setae on ter-
gites VIII—IX) and the shape of tarsal sensillae, #1, ¢3, @, g and ¢’.





