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Abstract

Although arachnology has a long-standing history but the main progress in spiders taxonomy is related
to the Golden Age of Araneology. Indeed, from this period onward the copulatory organs (primary and
secondary structures) found their true positions in-new species description and delimitation. But it is
surprising that only a few arachnologists have taken a clear stand about species, considering the
inordinate number of concepts. According to the importance of species in taxonomy, the aim of this
paper is to present an acceptable definition of the species concept and to investigate the role of
copulatory structures in species identification. Studies have shown that species are reproductive
communities that are genetically isolated from such other communities. Proceeding relatively
independently evolution. in different species implies that the species concept is not a universal and
comprehensive concept for all the species. On the other hand, as the genital traits often evolve faster
than other morphological characters, the role of genital traits is undeniable in distinguishing closely
related species and species delimitation. Anyway, there is no certainty about the species-specificity of
the copulatory structures. As a final result, it should be noted that variation studies and morphological -
molecular congruence analyses will probably advance our knowledge to understand the significance of
copulatory structures in the systematics of different spider species.

Key words: Spider, Systematic, Species Concept, Mating Concept.

* omid.mirshamsi@gmail.com

Copyright©2018, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and share it with others as long
as they credit it, but they cannot change it in any way or use it commercially.


www.SID.ir

AV =\ 2 b AYAF 0l (0S5 5 (o 0ol (o Sl S et 0 5 (2 5586

WAV O/Y 1ol b WA/ V/+ ) tdllie 3L 5

2 AT b B gie b HT 53 oubiodliiul (SI4g5 paaio Lundu ¢ (53950
S 5o (S slL

P S ssle g ¢ asl jo den ¢ OLLT o ) guate ¢ JUid ol ¢ om0 oLl

O ) g cdgin g 53,3 o231 €63 )8 gl gl sy 55 5 5 gl g 33 oINS gl S 03 8 il
Ol cdgen clgion oo 935 oK1 ( plid S S 03,8 (657> (Gymmiils |
Ol edghon cogion s 9 o5 063,87 gl sl Ens 5y 55 n g gl g3 ,8 o8NS ¢ olid o0 S slad
Ol Ol Olghunl ol8ils ¢ it St 05 8 bkl "
5 oo U 3T sia sk 3T g5 olKails c wlid o h 5 wlid) il 0558 5w g5 OBl e bt wlid Sy 3 OWSin (6 gt slaal
B Sy 5 oSl ¢ wlidy il 0 0

o

o b ae 4 oy Se (BliahT el S8k bl o)ls GYob gl )b oS e
S 5 3y 35 i oSl (458 ) (5,8 i (slaghiil dn 4 osl 355 (@553 el b gy o
5 8 palie 3488 35 b o5 ol 5y i 05 S Iy 6T Sl ol 5 A slas S
Shalles 53 65 Ceasl v gl Wlos S jakis $5 Dby [ o5 g pLECSE s
35 6,8 i gl G ) 5 65 psein 5| Jode S a Byl ol dalllas Coa ¢ - lsa )T
ol SIS e dns S Jkd 5 Rk ol bt & Wlosls Ol baandllas .ol 6,8 lubis
Sl e 65 peie ]y s e e (516 8 55 Jims T JlSS ok L ol
Rl b Cad 5 e Sl it (SIS Slade Sol g 5 g g I T s S plos (sl &l s
88 gl s or 4 635 Gl S GLibh 55 blds ol B Ams e O (Su) slalie
BERE SIS S 6,-;5*'—'5? slaslsle Oy o5 4; 5Ly ks = (ol sl el @J»:J)liﬂ
3 s sbaesls Slsven sla b 5 58 o Yool o 58 o5l &S5 ol 4 b o 68 s
S8 S eSSl 3 (5,8 L slajltle Coenl 655 & j yo Lo 2l Tl 35 S8 J S35
Db e O S Calises

(S i Gl 68 p sgie (S et (D 5 Sie 1S SO

* omid.mirshamsi@gmail.com

Copyright©2017, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and share it with others as long
as they credit it, but they cannot change it in any way or use it commercially. AW


www.SID.ir

wqmtw.u‘v&_,wvu‘rgw‘&;w,ﬁ,@}ﬁu

M

b8 s & 3y wlide i (VAFF) Dufour
EG 5 s wlie al (o, B &S lawses
Stle 5 Sls el ) CIEl Ws e sldals 45 8
Clodiws Calises Lg\.MJ; 3 Lsﬁ?g:,.b- Lgl.afl.,\i\
53 aml b b sSee landls el Wpd
Jl (4 sad gl sl Sglae 3Hls 39 O i
233 el g ke G b Sl i s g el
el 5 s el S olel b
s papamia gyl dewse o glao S
3 68 i OIS 055 & bdlsdy 53 35 50
Dlalis s 5o &7 alSin (1553 bl oo JUi o3Ls
arlge wlin S0 liw gy gl L
il T dlllae 4 5L O ) glulis JSKoe i e
57 A adlle Llgs 5 laly 5 )b 248 dagiar
A o o o3l psin gl
WT slaal,T e sbadlas  osw
B TR P I PR NCI CPIP S g S P PR P
S s onl Aa 0o 1y bkt ey dias
@B e 533 (ol i S e a s
5 Lyl alie 58V LY Sl el 35 e o
alwgas Jsl asys s Lauu'}f G3)lee o
b SSs e S S e skl

(Gertsch, 1982; Bosselaers and Jocqué, 2000;
Lgu(alx\ (Platnick, 2000; Huber, 2001

e (8 i Uyl bkl 6,8 i
5 W ol 3l ys 5 ST s S s lajlsla
Lol bl SeSe Calisee glrosl gl s
Jes 3l 6,8 Hiiﬁ S djls sy 5 sline
oo Ss Gl 6y sl alerl Lsd

Jwgh&ﬁ)jﬂjélj“?l{)bbﬁy Q‘M

4doR0
20 G ode SISl Caenl 9 dxsu b
L S

s D s Se Ldey oy 5 ol 555 S
Jl 5l i) Goe ladge )l A )le o5 Lyls s
—AVOV) ad Sl b o(Fr = VPO ) Sle (((g3Dhe £ e
oL, ol
e b Ohss OAFRINGY) s s See
(Hedgpeth, 1947) ,sl> 4ge s (\AO-V4++)

QOVOV-IAYE)  ad (1F0e

b Lo Se Slet Sl 5l cage i3

5L Carl Clerck saaol> sbdlas 5 i Jlo YO
534 Ol o & (Clerck, 1757) 53 5
Systema  Olse b ogt e OIS eas Ol
Olgm b 53 & 5Se 6,8 ¥4 5 20 « Naturae
Clerck «5" 5 5 Jb= ;5 -l ¢(Linng, 1758) c=1> ,,
sluss Svenska Spindlar olge L s OLS s
53,5 e Mg 5528 51 1) i e S
s sas 0k sl s 51 2iSL (K slas
Aoy o 5 4 Jgime cgycplil o3l iules odbantlln
Eole Cabedbss |, Clerck pluliae 3o &
(Platnick and &5,5 o 5 s wlio,Se
eboal )T js Ss8 &b hs Lo » (Raven, 2013
O35 5l i Sl by e oS 01555 4 O 1S
SR 8,8 Slaphtl ((1Ad-14 ) S
5 S Ldr keSS o s (S8
0T s (Bonnet, 1945) s S o Wl T o Lasls s
Wil 6 Glde Cro g p ool ASTT 0L
5 4 slls S ol e 0L S
Dlsea 6,8 Cir slaplhl 5 s e,

cu,.u‘l_\?)b ‘v\av\.&@ Bl LS‘W Lng;M


www.SID.ir

A S i slaslitle  ASTT L pSte s )T 55 ebeslinal 145 S o sphe Lty 1 (S350

Bosselaers and Jocqué, 2000; Hormiga, 2000;
(Wang, 2002; Huber, 2003

Claciv 53l 4 A4S gl S5y cwl i€
©3nl s FEalT badles s S
a3
ol dadlee Ooda oddol CIlas a4 gL
pothe b 03 S Sz laphtl 3,8 s
S ol pbas b g, s S5 Se 41T 53 45
S 3 (5,8 S Glaplbl Coenl 353 04STE

Loz #l)l g 5o glag &

BOgCe  wlldalyT 50 495 mdlio b pogio

Llos gy a9y Al cpl b bans (b olaliaa )T
5 (Meier, 2000) (b fud) Cunzr &5 &
S lBd me) 3ph e 3l et 48
Ccys 5 a8 (144Y) Wilson & ks sl
Llas €5 pogho 5 dLied a5 (oo (il
SV aphpr m e Sl 05 yaiplE S
S 5y 05,8 it oea (V42)) Ehrlich 5.
3 Sop oMl ST S glaesls 5ls
w5 S 25 Bl & )l Sl
s ey GO 4 by e ole 5o g
e 68 s o 5l Al el S
168wl Jl g 055

L s el 56 68 6l Sler osehe 4 Lo LT
?mbdﬁs\,ﬁawtu,fl&g_l

Ly o 0313 Ladels 4,5 5 At 45 i S

S ol b & ¢ hsils pma 51 LT

Tl 5 oo e T s Ol b imen (5313,15

AU 5ol s 3 mia & Lol S 558
(Huber and Eberhard, 5% ool e bL)|
(1997; Coyle, 1988; Schaible et al., 1986
Ao SIS Glajsle )l e ol s ST
slls b e LS S ghods
SIS o DLk Gl 5 or 4 o5 gba S
Ldr Gl S (o Jor e el
b Lad o ol b (alSS e S aintis
Tl 53 (5 LB, g i, 5 Gbi

(Eberhard and s ey b6 S S

Cordero, 11995; Palumbi, 1998; Rice, 1998;
Gavrilets, 2000; - Swanson and Vacquier,

53 bds 5 glamys 4 41 Ll (2002
(Westheide and s 52 o slil J &S50 wlisal,T
&l U Ol s ol 5 (Hass- Cordes, 2001
S Al cwlis o)l3, 5 By slae L Ll
(Lipscomb et al., 2003; ol ow)p Jlb=)s

Seberg et al., 2003; Tautz et al., 2003; Sim,
.(2013; Slowik and Sikes, 2013

sl » 2l ool 6315l el

adlas pl 53 5 S o ST g S
5SSy sblhe buy Sl o
oaita SIS Salde sy bs S Cikas
(Platnick, 1975; Griswold, 1993; Wi .
oy s iasy s 51 o> (Foelix, 1996
2 ohB oy e [Se lde Gl 3150
(Kitching et al., 1998) 1L 3,3 S& b bl
b3 Shom Slewy 8 i slajlle all
Jedoss 53 &8 s s o I (a5 o
(Griswold, 1990, 1993; w£,ls 5,5 lLlsiwe
Hormiga, 1994; Scharff and Coddington, 1997;


www.SID.ir

wqmtw.u‘vsi,wa,u‘rgdu‘&;w,ﬁ,@,;ysu

Bl gldo ple hls Ll 0L (6,8 i
23) st 65 oSS sy, el ol
53) iz §8 K B85 L (s
Agd g th.e (l:,-v.ab' I

23 SH 68 5368 g S o
5l Lo sSee dues,y 4 by Jes glalS
68 S Loy S8 s oomse Ul
0L & 5 855 505 i,y b5 r 5 S o e
Lz £ 55 ¢ posl

poths Vel LOSis & by Sl s
w@b;u\?&u@,&w@ju,a;
o L ae da il «(Cuvier
S ide 55 S o Wl aine ) opl 5 (glodiS s
Jols 87 dal sy o sl J ol (s 2 4
2> b e l) Wake as s g s
Lol o desliyls Soalis (5,8 i slaplLl
e S Olgea Sgli S cds Lapl i

(85 i s

S5 Cdr Skl odg 0519 g5
Slslsle 03p ey $F ey ol
e b genn Ohlie e oS i
(Eberhard, 1985; Ly, 0 L8 4 sl4 8 el
(G5 sl ¢Edward, 1993; Arnqvist, 1997
S sl 6,8 Slapltl sbosls Tl
Dufour uls™ 5 |88 55 Cowl o ,ouds oS 1o
o Slilp G dalsd Ao s 658 e 25 (VAFY)

(Gering, 1953, ol ol ab))T u.pﬁ u'l‘ J,:\J.: BE)

Kraus, 1968; Blanke, 1980; Berube and Myers,
1983; Eberhard, 1985; Shapiro and Porter,
1989; Ware and Opell, 1989; Porter and

b 5Bl 4 68 jasis s LT
sy s Sobme 48 a6l L (Mayr, 2000)
3yl
b aslsl OV S ol sl SKas iz 2
Jols ol o5 5 w1yl (144V) Mayden & s L
ol il 68 (6l a5 YF St b
g 65 el 3A war gl )l Coed gl
Gl ,s 45 sl poeie il b
Sl S 5 2l s o sSie  alial)T
03 1y o adpe Qi Se Soles Sl
(Grasshoff, 1968; Lles S° esie 4w Cpl

Martens, 1969; Levi, 1973; Kraus, 2002;
SleMbl 35S ol 51 ise (Platnick, 2000

Ul g 5l 5 ol S0 51 BT 55 e
Ol o5 :)\y&i\):#r)&f—\ S gh g )5l
OTL o Sl oS ol puanaind S ol 3
gm0 e (Bl e sl Il Sl an
D53y 05 A Olelid S 4 Sis

Conly 55 5 At o b dtle b0 g £
5 Pk S e Ol5 oo 4SS 5 plas (s 5
&G 53 s e Spl 5 il slad S o Al
RV EPt g

S S5 5 o Ats 5550k el g S
JoS al S (g 5 3l 5 ok It el g L
Lae ol s Sl 42805 0L o L& S oy s s
s 308 5 ol o sgin §5 p sgin S

GIEERELNFE S SN DRNICIRISN
68 Glaussdoe 5l osill sla astls dias
D5 Olozan (6,8 S Slasltla gy n sled &

bbb boslal asylse pl 53 ¢l yls (glodiS s


www.SID.ir

) S i slaslitle  ASTT L pSte s )T 55 ebeslinal 145 S o sphe Lty 1 (S350

o 535 S e ool 4 Odamy Ol &S
(West-Eberhard, 1983; 1984) 15" .

ool Loy (V44Y) o Ses 5 Alexander
0> osks o ujcgjwdl&b.xa;cjbbéu
sl pley B8 e sl Sk (Sl
N s Sy s e (gbldr 4 by
(Amngvist and Rowe, 8" oo A p el Lol g3
oSS O3l a5 bhosle LT a8 | I3 (2002
s Caslie b ey Jol dla i s lidw glacdl>
(Holland and Rice, diise o JoS T 0, 551,
Syl @ilin 253 ad B oyl st (1998
Gay ALITJES i, besle S Slaey 5 45
5 Lgh o pame aidlee 4 a5 Lyls 6,8 i
Lpe wda Lol gl @S cdr Sl
5 ool b glajlitle b (6,8 i gla oL
ey gy o e oy 1 2B, 1
(Huber, ool st o8 o ool G sbst
(1998

o Olge L (YooY ¢)44A) Jocqué i.s 3
Ll 5 s (VAP¥) Mayr sl 95 » (L
Sl Sy 5 S i selde o SES
03,5 S 5 o2 LI, OAFF) Dufour 5 Coe s i
(S 53 ons 68 68 i bkl ol
5 ) olul G il sy & dies il se
il ol 51w o ey |y (e d
sb Jleasl 4 Lsis ¢S s osle 55 el I LT
oale 33 LIl s 1 .Ad Ll Ll o)l
slz ‘_;L)/;» U apdie o tam JSha iy
s sl el §8 S slaplLl

laS (K gh e olss S :\:,pljém)sﬁdhojw

Shapiro, 1990; Mikkola, 1992; Arngvist et al.,
(1997; Sota and Kubota, 1998

(S sk &P Lol L oSl g 5 ]
(2 ol Gb e (V45Y) Mayr g il U
S 5 6,8 e laslrle oy (S5 S|
Lgh o e 5 S5 Bl Sk e
(Eberhard, 1985; Arngvist et al., 1997; Jocqué,
by el B1El slaos) e Q.\.&CJEJ .(1998
sl Sk I (st B S S (slaphil el
S B st A ey 5 e
(Mdller, 1957; Kraus, 1968; Goulson, 1993)
Bl Sl gl o glalesl i ol i€
Spmahag 56 E Gl L) s T Sl
(Eberhard, 1985) s ,!s

phtl (Stomy <38 ez (14AF) Kraus
€30 LS.‘I.«.»A Lgﬁfua- o g L 6,;@»
S e 035 055 48 Camds ous g b3 sl
!

3 e oBh e (V4A0) Eberhard 4 ks
AL sikeded (gl S S el
LT 5 eon b e Sla 2 2 65 05 Y oz
awslze (VAVY) Darwin esbs 5 Ol s 3 L
ol b (68 e il opl bl 08
o oS aiblee sl b S ol JES 51
55 1,5 «(West-Eberhard, 1984) 555 oo o gues
b S ash e gbnl s e cpl 43 esle
ki p ol Slr) 53 S e el g esle olgT
)lwa;d\fu JSGA oalanl \) (a..\...f(;;u)j
(ool 8 on (sla i o psle (215, 5Lib i ol

ol 03le 3 3 6 id o iy Oloer 5 9 Joe o3t


www.SID.ir

wqmtw.u‘v&_,wvu‘rgw‘&;w,ﬁ,@}ﬁu

qy

das o Ol b 580 5 Ol i Calibes glaw S
Al o 65 & s (6,8 S pl L
(Armold, ol adl oS Hlw Ol s eyl

1986; Teder, 1998; Eberhard et al., 1998;
¢«(Palestrini et al., 2000; Tatsuta et al., 2001)

(a8 o amlis g1y ol dalllas )3 pls sl
e b sn Lopaz G 33 kg 85
23545 Mol 55 55Tk b andl e
SLls 5 baS s gy N 4 b o
S oblhdn g Sl dzas Sl S L
Aedi)l A Opd ls s lsalT LS
O e e & Col (S Lish gr g
S5 gt Skt 8 WA p S Cole
(Leong and Hafernik, 1992; ) wadt Cwws 511,
(Tanabe et al., 2001

Flaall glaadles pls 557 Sl p LU
33 ey 4 g digls (sladkte 1S
2 ST Coma b n s ale SBT 0,100 F
(Gya 51R) Lols ASTT dm gl gl S pgie
Slopldl 033 035 65 (w8 Hhbiin o gis
Braw L 6T syl 0T 5 1) b 6,8 in
Coge 03 S f;-ié By pleal bloaer
e & (6,8 i claylle s le salie
ok b (ol (55 ol ol gl g Slbals (kb
sibie sl Sl LSS 53 1y 055 05 45
(Herre, 1964) 45" » 4> ¢

ke de ) pl 53 e S 53

OB L, Wk ol sl ey, S s
(V47¥) Mayr & ol o baaly s Ol

ab; Cj]e.a L@)T é)l{)) b W’\": 4\3}? r}.@,u

sl 4 abp an p s S el 5L
S5 s Shes L plaslsle Ol gea 6,8 i
Looodmascwde  glajltle) adsl  (glas Shae

RGO PO C’“‘iji (JLWC“‘,}

B dxiltan 3  ilaio dx § oLl s L5 3L
A5 ea e el sl Ly g S
ol 03 i s T (8 e el 4 K
O I g PTG IPCS.1 N R R P K
A5 &S Gl wesaze 5500k pele o L)
O sl lesd S s s el b
Chdlie Suliwersl oy WS Gleds
JolSS gl s el aE wlial,T
(Eberhard, 1985) &,ls (5,8 i (sla bl
313 sy (S UT 1isd o o lan (Y15 i
4z SUL 0op o3 6 8 b slredsly J gtes oS
Sl ) 5,8 ol e ST el

250

S by el S A ey 4 ) 2
oIl 3 g o3 48 &b b ST 1l A ile
5 sk s el S 5 s ,S ae
S S 5L Gladisai 4 b g e S (rieen
(Huber, 2003)

Calien s & Lot Y gone | Swscdi> .\
Sl 31K 55 9) e Lol e dibie ¢S s
A S b e 93 e e HS (55
(Mayr, 552 0 b ey 05 Ol g b OLalisilns 5
SREERCRP S S slaplul  1955)
e 65 mhe 53 o ek gllds

s (e, mlr Gl Ligh e


www.SID.ir

qy S i slaslitle  ASTT L pSte s )T 55 ebeslinal 145 S o sphe Lty 1 (S350

S (Sl oy ) i 3 55 (144A) Jocqué
03 by sy AL JlS (s Sl e S
{Jocqué, 2002) 5L b s 2368 85

Ol (o Oliebl L s 554LE ul ples 51 513
s 5 LI sl 055 Jes S 55k
sphe Eol o Sllpe 4 plialyT Gl
ay s 6,8 i Pl (sl bu pkir aiS
e nly pl 33 e e 4 et b s
BT S A e
Ll Cdle 5 O3 ks 45 wlel o3

23 i e gelde e s 68 e

(Eberhard 1985 ;Zeh and &5 ssd> s

¢(Zeh, 1992; Huber, 2003; Jocqué, 2002
P ot s 3 )9 33 SIS slaesls Oluas i

s(étork,/1997) 08 o ool st S
S So S Il gyl ek s Sy gdoua i

bl 5 bk (RiST 3 (60,8 B

Ayl @Al

s Gladles js F1 diged B3lM LY
4 g0 Vf sl glyls g e glaikie 51 Sl 5
5 ks B el Lud B
@3F SUamel L Glhaer 5 LIS 8,0
soliin ;ST ) Slimbe Cocdl ails g3
OLl) Sl £55 31 (S sS Jbs Si3u 655 2 5
Sl S o b (g S e WK oy
sdia s gl S 3l Glodas idw 55L,5 (63b]
03 683 LT SleMbl &1 sls 53 5 5,10 s
(bl twl Golais Hlaw DS )05 e
68 Eala s Llos S et giw slaanla

I eddaslis e 5l 6ol dwoys b ek

el bl (Mayr and Ashlock, 1969) <.l
ol a5 S w8 o5 sl 6 S

el S o ge o S gl L i

(Stork, 1993; 1997; £4s oo atlid (S Joes

Baker, 2011; Sim, 2013; Slowik and Sikes
2013; Régnier et al. 2015; Escobar-Suarez

.etal., 2017
Mol coddol By OO 1 Ky Y
5 & gk ool JES Gl e
ool L s e e QLS e 0953 | Gla 50U
Al g ol & il (glaos & CUEN 45 uly sy ol
S (6,8 e gl 03 g1 ey 8355 (S Sl
(Johnson, 1995; Midiller, 1957; Kunze, &lods

1959; Inger and Marx, 1962; Ulrich, 1988;
Mound et al., 1998; Hausmann, 1999; Huber and

et oS Cais| bl JIsw 0 5571 (Perez, 2001a
Slds Calisee slaai 5 68 oK Dgline glacsn
S Sl b sd s 2l s O Sanss, S5 o
o155 e slawsls b 018 S s 5 Ll 5 o
(Huber 5,1 55  oaks ‘Sffs'*““ Ol o
(and Perez, 2001b
oIl (pulid ey 5 Llosls 0L Calises (glaanlllas
G K Sslie Lyls 4w S i
(Hribar, 1996; Arngvist and b e g5l 5 O s
S Cwnl p s sl pl «(Thornhill, 1998
SIS 53l faed o3 sw) had sla iyl
a3 o £ (e Ll b S el 03 S (G
e Ay 05 6K Sl Gl Sl ke S a g
Glrodly 3503 352 5 Sl i 55 4T diles (555 0
(Mdller, 1957; Kunze, 1959; Ll 2wl
(Vitalievna, 1995


www.SID.ir

wqmtw.u‘v&_,wvu‘rgw‘&;w,ﬁ,@}ﬁu

a¥

Ol yuis C‘};) S ddae glaadlas LY
S i Syl s a5y G168 0,0
Clazils pos p ol 5o

clylsle Loshhes clbaaS guscass ¥
(el Sl 4 gy aseds b6 e o8 s

5 s @ Lol s (6,8 S sla bl ¥
op bl (S ol e 235 el L
Sl s il [Sin diblas 5 S0 5 sla S
4 5 e oS a5l baylsle ol
Sllesgdoe Slp (e sl e li ol Jlex]
s oobss AT Vet 1 Llg &5 ks 65
Glaesls oy (Gl prar Slo Jidoni plonil 5 755 (o) 2
S Sy B S laesls 5 e
Sl 85l)3 Lo (Bl mhaw spg ¢l 5L
35l Sl 3 (6,8 S (sla bl

S b

Olix sbok) le glaculx 10K Ay
lan gole 3 iy 53 sy deiax ysudsp BT
RELNES ORI

L Lo oSl 2 5l s 0 pl ol 53,8 ol
S 8 el ) b ged L

S S i oIl (sl b i Tl b
ol i B Sl 2l Y bl G (s sy
GUSEa e g ) e 558 il S
Gl gyl A5le oddanlas bl )3 g & CoaS
3050 ples Sl @ slzel Uyl ¢(Huber, 2003)
S polas Hsba @8 i pll e
5o ol Gl Bl L I ABT Wleas
Ll &S s Ol 1y o ) el D)5 8
ST W i - S0 e h sbe

S &
53 (A8 Sl B (5,8 L sla bl 4z S
(WT s laa T s o35a) Lo xS Kbt
aS 5, s Lg\o.\.:fc'b" &S e T Jss L)l
Sl e b, S Sl A4S et
tias o O |y g3 455 (SUay s gulous
i gl b S WS 5 B i)

¢l 0l s o8 c&;:a-\'r.a).s

(t_gli.o

Alexander, R. D., Marshall, D. C. and Cooley, J. R. (1997) Evolutionary perspectives on insect
mating. The Evolution of Mating Systems in Insects and Arachnids 4-31.

Arnold, E. N. (1986) Why copulatory organs provide so many useful taxonomic characters: the origin
and maintenance of hemipenial differences in lacertid lizards (Reptilia: Lacertidae). Biological
Journal of the Linnean Society 29(4): 263-281.

Arngvist, G. (1997) The evolution of animal genitalia: distinguishing between hypotheses by single
species studies. Biological Journal of the Linnean Society 60(3): 365-379.

Arngvist, G. and Rowe, L. (2002) Antagonistic coevolution between the sexes in a group of insects.
Nature 415(6873): 787-789.

Arngvist, G. and Thornhill, R. (1998) Evolution of animal genitalia: patterns of phenotypic and
genotypic variation and condition dependence of genital and nongenital morphology in a water
strider (Heteroptera: Gerridae: Insecta). Genetical Research 71(3): 193-212.


www.SID.ir

40 L;;q?éu,t;,'uﬁ.\;i:gu;),,i;pwm@_tﬂﬁa.\;nwL;\«;;r*w;_.;ﬁﬂ&,“

Arngvist, G., Thornhill, R. and Rowe, L. (1997) Evolution of animal genitalia: morphological
correlates of fitness components in a water strider. Journal of Evolutionary Biology 10(4): 613-640.

Baker, J. L. (2011) Marine invertebrates of potential conservation concern in the Adelaide & Mt Lofty
Ranges Natural Resources Management Region-a review. Report for Adelaide and Mt Lofty
Ranges NRM Board. Government of South Australia, Adelaide.

Berube, D. E. and Myers, J. H. (1983) Reproductive isolation between Urophora affinis and U.
quadrifasciata (Diptera: Tephritidae) in British Columbia. Canadian Journal of Zoology 61(4):
787-791.

Blanke, R. (1980) Die verschiedenen bei Kreuzspinnen (Araneidae) auftretenden
Bastardierungssperren. Proceeding 8™ Internationaler Arachnologen-Kongress, Wien, Austria.

Bonnet, P. (1945) Bibliographia araneorum: Analyse méthodique de toute la littérature aranéologique
jusqu’en 1939. Tome L. Douladoure, Toulouse.

Bosselaers, J. and Jocqué, R. (2000) Hortipes, a huge genus of tiny Afrotropical spiders (Araneae,
Liocranidae). Bulletin of the American Museum of Natural History 256: 4-108.

Clerck, C. (1757) Svenska Spindlar: uti sina hufvud-slagter indelte samt under nagra och sextio
sarskildte arter; beskrefne och med illuminerade figurer uplyste. Salvii, Stockholmiae.

Coyle, F. A. (1988) A revision of the American funnel web mygalomorph spider genus Euagrus
(Araneae, Dipluridae). Revision de las arafias migalomorfas americanas del género Euagrus
(Araneae, Dipluridae). Bulletin of the American Museum of Natural History 187(3): 203-292.

Darwin, C. (1871) The descent of man, and selection in relation to sex. John Murray, London.
Dufour, L. (1844) Anatomie générale des diptéres.-/Annales des Sciences Naturelles 1: 244-264.
Eberhard, W. G. (1985) Sexual Selection and Animal Genitalia. Harvard University Press, Cambridge.

Eberhard, W. G. and Cordero, C. (1995) Sexual selection by cryptic female choice on male seminal
products- a new bridge between sexual selection and reproductive physiology. Trends in Ecology
and Evolution 10(12): 493-496.

Eberhard, W. G., Huber, B. A., Rafael Lucas Rodriguez S., Bricefio, R. D., Salas, I. and Rodriguez, V.
(1998) One size fits all? Relationships between the size and degree of variation in genitalia and
other body parts in twenty species of insects and spiders. Evolution 415-431.

Edwards, R. (1993) Entomological and mammalogical perspectives on genital differentiation. Trends
in Ecology and Evolution 8(11): 406-4009.

Ehrlich, P. R. (1961) Systematics in 1970: some unpopular predictions. Systematic Biology 10(4):
157-158.

Escobar-Suarez, S., Huanca-Mamani, W. and Vargas, H. A. (2017) Genetic divergence of a newly
documented population of the cecidogenous micromoth Eugnosta azapaensis Vargas & Moreira
(Lepidoptera: Tortricidae) in the Atacama Desert of northern Chile. Revista Brasileira de
Entomologia 61(3): 266-270.

Foelix, R. F. (1996) Biology of Spiders, 2™ ed. Oxford University Press, Oxford.

Gavrilets, S. (2000) Rapid evolution of reproductive barriers driven by sexual conflict. Nature 403:
886-889.

Gering, R. L. (1953) Structure and function of the genitalia in some American agelenid spiders.
Smithsonian Miscellaneous Collections 121(4): 1-84.

Gertsch, W. J. (1982) The spider genera Pholcophora and Anopsicus (Araneae, Pholcidae) in North
America, Central America and the West Indies. Los géneros de arafias Pholcophora y Anopsicus


www.SID.ir

Mmtw.u‘v&_,wvu‘rgw‘&;w,ﬁ,@}gu Y

(Araneae, Pholcidae) en Norteamérica, Centroamérica y las Indias Occidentales. Bulletin of the
Texas Memorial Museum 28: 95-144.

Goulson, D. (1993) Variation in the genitalia of the butterfly Maniola jurtina (Lepidoptera: Satyrinae).
Zoological Journal of the Linnean Society 107(1): 65-71.

Grasshoff, M. (1968) Morphologische Kriterien als Ausdruck von Artgrenzen bei Radnetzspinnen der
Subfamilie Araneinae (Arachnida: Araneae: Araneidae). Abhandlungen der Senckenbergischen
Naturforschenden Gesellschaft 516: 1-100.

Griswold, C. E. (1990) A revision and phylogenetic analysis of the spider subfamily Phyxelidinae
(Araneae, Amaurobiidae). Bulletin of the American Museum of Natural History 196: 1-206.

Griswold, C. E. (1993) Investigations into the phylogeny of the lycosoid spiders and their kin
(Arachnida: Araneae, Lycosoidea), VVol. 539. Smithsonian Institution Press, Washington, D. C.

Hausmann, A. (1999) Falsification of an entomological rule: polymorphic genitalia in geometrid
moths. Spixiana 22(1): 83-90.

Hedgpeth, J. W. (1947) On the evolutionary significance of the Pycnogonida. Smithsonian
Miscellaneous Collections 106(18): 1-54.

Herre, W. (1964) Zur Problematik der innerartlichen Ausformung bei Tieren. Zoologischer Anzeiger
172(6): 403-425.

Holland, B. and Rice, W. R. (1998) Perspective: chase-away sexual selection: antagonistic seduction
versus resistance. Evolution 52(1): 1-7.

Hormiga, G. (1994) A revision and cladistic analysis of the spider family Pimoidae (Araneoidea:
Araneae). Smithsonian Contributions to Zoology 549: 1-104.

Hormiga, G. (2000) Higher level phylogenetics of erigonine spiders (Araneae, Linyphiidae,
Erigoninae). Smithsonian Contributions to Zoology 609: 1-60.

Hribar, L. J. (1996) Larval rearing temperature affects morphology of Anopheles albimanus (Diptera:
Culicidae) male genitalia. Journal of the American Mosquito Control Association- Mosquito News
12(2): 295-297.

Huber, B. A. (1998) Spider reproductive behavior: a review of Gerhardt’s work from 1911-1933, with
implications for sexual selection. Bulletin of the British Arachnological Society 11(3): 81-91.

Huber, B. A. (2001) The pholcids of Australia (Araneae; Pholcidae): taxonomy, biogeography, and
relationships. Bulletin of the American Museum of Natural History 260: 1-144.

Huber, B. A. (2003) Rapid evolution and species-specificity of arthropod genitalia: fact or artifact?
Organisms Diversity and Evolution 3(1): 63-71.

Huber, B. A. (2003) High species diversity in one of the dominant groups of spiders in East African
montane forests (Araneae: Pholcidae: Buitinga n. gen., Spermophora Hentz). Zoological Journal of
the Linnean Society 137(4): 555-619.

Huber, B. A. and Eberhard, W. G. (1997) Courtship, copulation, and genital mechanics in Physocyclus
globosus (Araneae, Pholcidae). Canadian Journal of Zoology 75(6): 905-918.

Huber, B. A. and Perez, G. A. (2001a) A new genus of pholcid spiders (Araneae: Pholcidae) endemic
to western Cuba, with a case of female genitalic dimorphism. American Museum Novitates 3329:
1-23.

Huber, B. A. and Perez, G. A. (2001b) Female genital dimorphism in a spider (Araneae: Pholcidae).
Journal of Zoology 255(03): 301-304.

Inger, R. F. and Marx, H. (1962) Variation of hemipenis and cloaca in the colubrid snake Calamaria
lumbricoidea. Systematic Zoology 11(1): 32-38.


www.SID.ir

Qv S i slaslitle  ASTT L pSte s )T 55 ebeslinal 145 S o sphe Lty 1 (S350

Jocqué, R. (1998) A point of view. Female choice, secondary effect of mate check? A hypothesis.
Belgian Journal of Zoology (Belgium) 128(2): 99-117.

Jocqué, R. (2002) Genitalic polymorphism- a challenge for taxonomy. Journal of Arachnology 30(2):
298-306.

Johnson, N. F. (1995) Variation in male genitalia of Merope tuber Newman (Mecoptera: Meropeidae).
Journal of the Kansas Entomological Society 68(2): 224-233.

Kitching, 1. J., Forey, P. L., Humphries, C. J. and Williams, D. M. (1998) Cladistics, 2" ed. Oxford
University Press, Oxford.

Kraus, O. (1968) Isolations mechanismen und Genital strukturen bei wirbellosen Tieren. Zoologischer
Anzeiger 81(1/2): 22-38.

Kraus, O. (1984) Male spider genitalia: evolutionary changes in structure and function.
Verhandlungen des naturwissenschaftlichen Vereins in Hamburg 27: 373-382.

Kraus, O. T. T. O. (2002) Why no subspecies in spiders. 19" European Colloquium of Arachnology,
Arhus, Denmark.

Kunze, L. (1959) Die funktionsanatomischen Grundlagen der Kopulation der Zwergzikaden,
untersucht an Euscelis plebejus (Fall.) und einigen Typhlocybinen. Deutsche Entomologische
Zeitschrift 6(4): 322-387.

Leong, J. M. and Hafernik, J. E. (1992) Hybridization between two damselfly species (Odonata:
Coenagrionidae): Morphometric and genitalic differentiation. Annals of the Entomological Society
of America 85(6): 662-670.

Levi, H. W. (1973) Small orb-weavers of the genus Araneus North of Mexico (Araneae: Araneidae).
Pequefias tejedoras de esferas del género Araneus al Norte de México (Araneae: Araneidae).
Bulletin of the Museum of Comparative Zoology 145(9): 473-552.

Linné, C. (1758) Systema naturae: Appendices zoologicae. Hagae Comitis, London.

Lipscomb, D., Platnick N. and Wheeler, Q. (2003) The intellectual content of taxonomy: a comment
on DNA taxonomy. Trends in Ecology and Evolution 18(2): 65-66.

Martens, J. (1969) Die Abgrenzung von Biospezies auf biologisch-ethologischer und morphologischer
Grundlage am Beispiel der Gattung Ischyropsalis C. L. Koch 1839 (Opiliones, Ischyropsalidae).
Zoologische Jahrblcher, Abteilung fur Systematik, Okologie und Geographie der Tiere (Jena) 96:
133-264.

Mayr, E. (1955) Karl Jordan's contribution to current concepts in systematics and evolution.
Ecological Entomology 107(1-14): 45-66.

Mayr, E. (1963) Animal species and evolution, VVol. 797. Belknap Press of Harvard University Press,
Cambridge, Massachusetts.

Mayr, E. (2000) A critique from the biological species concept perspective: what is a species, and
what is not? In: Species concepts and phylogenetic theory. A Debate (Eds. Wheeler, Q. D. and
Meier, R.). Columbia University Press, New York.

Mayr, E. and Ashlock, P. D. (1969) Principles of systematic zoology. Mc Graw Hill, New York.

Mayden, R. L. (1997) A hierarchy of species concepts: the denouement in the saga of the species
problem. In: Species: The Units of Biodiversity (Eds. Claridge, M. F. et al.) 381-424. Chapman
and Hall, London.

Meier, R. (2000) Species concepts and phylogenetic theory: a debate. Columbia University Press, New
York.


www.SID.ir

Mmtw.u‘v&_,wvu‘rgw‘&;w,ﬁ,@}gu aA

Mikkola, K. (1992) Evidence for lock-and-key mechanisms in the internal genitalia of the Apamea
moths (Lepidoptera, Noctuidae). Systematic Entomology 17(2): 145-153.

Mound, L. A., Crespi, B. J. and Tucker, A. (1998) Polymorphism and kleptoparasitism in thrips
(Thysanoptera: Phlaeothripidae) from woody galls on Casuarina trees. Australian Journal of
Entomology 37(1), 8-16.

Muller, H. J. (1957) Die Wirkung exogener Faktoren auf die zyklische Formenbildung der Insekten,
insbesondere der Gattung Euscelis (Hom. Auchenorrhyncha). Zoologische Jahrbucher, Abteilung
fur Systematik, Okologie und Geographie der Tiere 85: 317-430.

Palestrini, C., Rolando, A. and Laiolo, P. (2000) Allometric relationships and character evolution in
Onthophagus taurus (Coleoptera: Scarabaeidae). Canadian Journal of Zoology 78(7): 1199-1206.

Palumbi, S. R. (1998) Species formation and the evolution of gamete recognition loci. In: Endless
forms: species and speciation (Eds. Howard, D. J. and Berlocher, S. H.) 271-278. Oxford
University Press, Oxford.

Platnick, N. I. (1975) A Revision of the Palpimanid Spiders of the New Subfamily Otiothopinae
(Araneae, Palpimandae). American Museum of Natural History 2562: 1-32.

Platnick, N. I. (2000) A defense of the phylogenetic species concept. In: Species concepts and
phylogenetic theory: A debate. (Eds. Wheeler, Q. D. and Meier, R.) 185-197. Columbia University
Press, New York.

Platnick, N. I. (2000) A relimitation and revision of the Australasian ground spider family
Lamponidae (Araneae: Gnaphosoidea). Bulletin of the American Museum of Natural History 1-
328.

Platnick, N. I. and Raven, R. J. (2013) Spider systematics: past and future. Zootaxa 3683(5): 595-600.

Porter, A. H. and Shapiro, A. M. (1990) Lock-and-key hypothesis: lack of mechanical isolation in a
butterfly (Lepidoptera: Pieridae) hybrid zone. Annals of the Entomological Society of America
83(2): 107-114.

Régnier, C., Achaz, G., Lambert, A., Cowie, R. H., Bouchet, P., and Fontaine, B. (2015) Mass
extinction in poorly known taxa. Proceedings of the National Academy of Sciences 112(25): 7761-
7766.

Rice, W. R. (1998) Intergenomic conflict, interlocus antagonistic coevolution, and the evolution of
reproductive isolation. In: Endless forms: species and speciation (Eds. Howard, D. J. and
Berlocher, S. H.).261-270. Oxford University Press, Oxford.

Seberg, O., Humphries, C. J., Knapp, S., Stevenson, D. W., Petersen G., Scharff, N. and Andersen, N.
M. (2003) Shortcuts in systematics? A commentary on DNA-based taxonomy. Trends in Ecology
and Evolution 18(2): 63-65.

Schaible, U., Gack, C. and Paulus, H. F. (1986) Zur Morphologie, Histologie und biologischen
Bedeutung der Kopfstrukturen mannlicher Zwergspinnen (Linyphiidae, Erigoninae). ). Zoologische
Jahrblcher, Abteilung fur Systematik, Okologie und Geographie der Tiere 113: 389-408.

Scharff, N. and Coddington, J. A. (1997) A phylogenetic analysis of the orb-weaving spider family
Araneidae (Arachnida, Araneae). Zoological Journal of the Linnean Society 120(4): 355-434.

Shapiro, A. M. and Porter, A. H. (1989) The lock-and-key hypothesis: evolutionary and biosystematic
interpretation of insect genitalia. Annual review of entomology 34(1): 231-245.

Sim, K. (2013) Genetic analysis of Pardosa wolf spiders (Araneae: Lycosidae) across the northern
Nearctic. MSc thesis, McGill University, Montreal, Canada.


www.SID.ir

X S i slaslitle  ASTT L pSte s )T 55 ebeslinal 145 S o sphe Lty 1 (S350

Slowik, J. and Sikes, D. S. (2013) Synonymy of four Pardosa species (Araneae: Lycosidae)
undiagnosable without geography. The Journal of Arachnology 41(3), 327-334.

Sota, T. and Kubota, K. (1998) Genital lock-and-key as a selective agent against hybridization.
Evolution 52(5): 1507-1513.

Stork, N. E. (1993) How many species are there? Biodiversity and Conservation 2(3): 215-232.

Stork, N. E. (1997) Measuring global biodiversity and its decline, Vol. 41. Joseph Henry Press,
Washington, DC.

Swanson, W. J. and Vacquier, V. D. (2002) Reproductive protein evolution. Annual Review of
Ecology and Systematics 33: 161-179.

Tanabe, T., Katakura, H. and Mawatari, S. F. (2001) Morphological difference and reproductive
isolation: morphometrics in the millipede Parafontaria tonominea and its allied forms. Biological
Journal of the Linnean Society 72(2): 249-264.

Tatsuta, H., Mizota, K. and Akimoto, S. 1. (2001) Allometric patterns of heads and genitalia in the stag
beetle Lucanus maculifemoratus (Coleoptera: Lucanidae). Annals.of the Entomological Society of
America 94(3): 462-466.

Tautz, D., Arctander, P., Minelli, A., Thomas, R. H. and Vogler, A. P. (2003) A plea for DNA
taxonomy. Trends in Ecology and Evolution 18(2): 70-74.

Teder, T. T. (1998) Limited variability of genitalia in the genus Pimpla (Hymenoptera:
Ichneumonidae): inter-or intraspecific causes? Netherlands journal of zoology 48(4): 335-347.

Ulrich, H. (1988) Das Hypopygium von Microphor holosericeus (Meigen). Bonner Zoologische
Beitrage 39: 179-2109.

Vitalievna, N. M. (1995). Seasonal variation in the male genitalia of Plagodis dolabraria (Linnaeus,
1758) (Lepidoptera, Geometridae). Atalanta 26(1-2): 311-313.

Wang, X. P. (2002) A generic-level revision of the spider subfamily Coelotinae (Araneae,
Amaurobiidae). Bulletin of the American Museum of Natural History 1-150.

Ware, A. D. and Opell, B. D. (1989) A test of the mechanical isolation hypothesis in two similar
spider species. Journal of Arachnology 17: 149-162.

West-Eberhard, M. J. (1983) Sexual selection, social competition, and speciation. Quarterly Review of
Biology 58(2): 155-183.

West-Eberhard, M. J. (1984) Sexual selection, social competition, and speciation. Quarterly Review of
Biology 58(2): 155-183.

Westheide, W. and Hass-Cordes, E. (2001) Molecular taxonomy: description of a cryptic Petitia
species (Polychaeta: Syllidae) from the island of Mahé (Seychelles, Indian Ocean) using RAPD
markers and ITS2 sequences. Journal of Zoological Systematics and Evolutionary Research
39(1/2): 103-111.

Wilson, E. O. (1992) The Diversity of Life. The Balknap Press of Harvard University Press,
Cambridge.

Zeh, J. A. and Zeh, D. W. (1992) Are sexually-selected traits reliable species characters? Implications
of intra-brood variability in Semeiochernes armiger (Balzan) (Pseudoscorpionida: Chernetidae).
Bulletin of the British Arachnology Society 9(2): 61-64.


www.SID.ir

