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As part of a research project on limestone grasslands (mesobromions) the spider
fauna of a small area in the vicinity of Hessisch Lichtenau (Northern Hesse) was
studied in 1987 and 1988. In this area characterized by a distinct structural
'pattern the rare lycosid A.striatipes (C.L.KOCH 1834) was caught in very high
nunbers. Besides A.striatipes, four other species of the genus Alopecosa were
found: A.accentuata (LATREILLE 1817), A.cuneata (CLERCK 1757), A.pulverulenta
(CLERCK 1757) and A.trabalis (CLERCK 1757). Therefore, it was possible to study
the small-scale distribution of these species and - with regard on the total

catch of these species during the study - to determine the factors the distri-
bution is based on.

The study sites

The four sites representing four main types of structure and microclimate, too,
are situated within about 1100 m2.

Site 1: plant society (ELLENBERG 1979): mesobromion (Gentiano-Koelerietum); soil: bare ground with
scattered stones; structure of the vegetation: very sparse, discontinuous; humidity of the soil: mF
(moisture figure, ELLENBERG 1979) 3.42; temperature (BECKER 1975): max.52°C; light value (WASNER
1976) : 8105.8 lux/h.

Site 2: plant society: mesobromion (Gentiano-Koelerietum); soil: ground partly with stones; struc—
ture of the vegetation: sparse, short, but continuous (grass, lichenes, mosses); humidity of the
soil: wF 3.5; temperature: max. 35°C; light value: 6757.6 lux/h.

Site 3: plant society: mesobromion in succession to a dry meadow (Arrhenatherion); soil: ground
without stones; structure of the vegetation: discontinuous, dense (grass); humidity of the soil: mF
3.55; temperature: max. 29°C; light value: 5145 lux/h.

Site 4: plant society: mesobromion in succession to a forest community; soil: litter layer; struc—
ture of the vegetation: discontinuous field layer of median to high density, continuous scrub layer
(pine of 1.2-1.5 m in height); humidity of the soil: mF 3.56; temperature: max. 24 °C; light value:
3342 lux/h.

The spider fauna of these types of habitat was studied by pitfalls (10 at each

site). The distance between the pitfalls of the sites 1/2 and 2/3 was about 10
m, the distance between 1/4 and 2/4 was about 15 m.

The spatial distribution
In the studied area (table 1) A.accentuata and A.cuneata were mainly caught at
the sites 1, 2 and 3 with A.accentuata prefering the sites 2 and 1 and A.cuneata
prefering the sites 2 and 3. At site 4 both species were found only as single

individuals. A.pulverulenta lightly prefered site 3, but it was active at all



sites. A.striatipes was mainly active at the sites 1 and 2. A.trabalis was main-

ly active at site 4, but appeared in higher numbers at the sites 2 and 3, too.

species site 1 | site 2 | site 3 | site 4
A.accentuata 41 62 9 1
A.cuneata 18 38 22 . 1
A.pulverulenta| 15 22 40 33
A.striatipes 140 95 2 -
|A. trabalis 15 68 30 12

Table 1: Abundance of the species at the study sites

The temporal distribution

In the studied area (4 week-series, table 2) A.accentuata was active from mid-
May to early August (week 17-33) with males active until mid-July (week 29). The
main period of activity lasted from mid-April to mid-May (week 17-21). A.cuneat:
was active from mid-April to early September (week 17-37) with males active un-
til mid-July (week 29). The main périod of activity lasted from mid-April tc
mid-May (week 17-21). A.pulverulenta was active from mid-April to early December:
(week 17-49) with males active until mid-July (week 29) and the main period of
activity lasting from mid-April to mid-May (week 17-~21). A.striatipes was active
from late March to early November (week 13-45) with males active until mid-May
(week 13-21) and from nid~July to early November (week 29-45). There are twc
periods of activity: the main one lasting from the end of March until nid-Maj
(week 13-21) and the second lasting from early Septémber to early November (weel
37-41). A.trabalis was active from mid-April to early November (week 17-45) wit!
males active until mid-July (week 17-29). The main period of activity laste
from mid-May to mid-July (week 21-29). '

species m,f week 13-17 | 17-21 | 21-25 | 25-29 | 29-33 | 33-37 | 37-41 | 41-45 | 45-49
A.accentuata - . 84,16 5.2 1.3 0,2 - - - -
A.cuneata - 61,5 6,0 5,0 - 0,2 - - -
A.pulverulenta - 7,5 | 14,2 5,3 0,5 - - - 0,1
A.striatipes 65,26 | 72,9 0,12 | 0,8 1,6 4,4 | 22,5 3,0 -
A.trabalis - 17,8 | 63,7 | 65,6 0,9 0,1 0,7 0,2 -

Table 2: Abundance of the species during the year (m,f males, females)

_ Ecological remarks
In the studied area the five species of the genus Alopecosa showed differen
spatial maxima of activity, but only A.striatipes and the nocturnal A.trabali
differed from the other species by their temporal distribution. But a more exac
location of the main periods of activity of the species (fig. 1) based on th

total catch of the study (21 sites; 2-week- and 4-week-series; HOFMANN in prep.



reveals that except A.pulverulenta which is active at the same periods as A.ac-
centuata and A.cuneata the peaks of activity of the species are different:
A.accentuata: early May to mid-May (week 18-20)

A.cuneata: mid-May to the end of May (week 20-22)

A.pulverulenta: May (week 18-22)

A.striatipes: mid-April to the end of April (week 16-18) and early September
(week 35-37)

A.trabalis: early May to early June (week 19-23)

A.trabalis

- A.sfriatipes

A
A
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A
_A
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Figure 1: Maxima of activity of the species

Therefore, interspecific competition is not the main factor causing the distri-
butional patterns, although this mechanism may be the evolutionary basis of the
actual patterns.

In order to test the influence of the environmental factors on the distribution
of the species, an analysis of preference (BAEHRMANN 1980) and niche breadth
(AH: PIELOU 1969) based on the total catch of the study was carried out.

For this analysis, the following components of the environment had been taken
into consideration: the plant society, the structural components (structure of
the soil, structure of vegetation in general, density and distributional pattérn
of the litter and the vegetation layers), the microclimate (humidity of the
soil, temperature and light) and the type of habitat derived from the composi-
tion of these components (fig. 2).

At site 1 environmental conditions are realized which are not only prefered but
mostly demanded (AH: 1-2) by A.striatipes . In accordance, this species is main-
ly active at this site. The likewise.low grade of humidity and the low density
of the vegetation are the decisive factors for the activity of A.striatipes at
the neighbouring site 2. This species avoids the environmental conditions of the

sites 3 and 4. A.accentuata prefers the environmental conditions of site 2. The



smum.qmﬁ ﬁm.:Z
(5-0 44 ysayy Ajajotapow qjf
(04-5€ Jw) AJp Kjajosapow |f
(6'¢ > aJnbiy asnysiowy Kup |

Ajipruny

1940] QNI3S SNONUIJUOD  A]
J34D} QRJ3S SNORUI4UOISIP 11]
sgnyds ajbuis [

sqnJ3s Jnoyjim |

4a40) gnads

snonuijuey 1p
SnonUI{UOISIp |

‘uorngriysip

11T puB I wdamaq Al
asuap 11
uotpaw [
asinds |

1Ajrsuap

S94is
(Y1 :HY) pponyuIID Y

(807 :Hy) pyDans'y
{LL2 :HV) DyuajnIaandy|
(001 "MV} sadypuis v
(202 :HV) syogoly Y

sayls

(812 :Hv} DyonjU3IID Y
(€07 HY) Djoaund 'y,
(217 :HW Dpudjsannd y

it ie L

Al 1 11 1
10s ay} so Apipiwny

441

7

N

_

1]

{EEL HY) SHYOIYS Y
(697 : HY) S/PGDH V.

s3jls

{6L) HY) BjonjuanD Y
(661 :HY) DJDRURI Y
(161 :HY) Dyuandaandy
1921 Hy) sodyorys'y

(551 HY) STqoy Y

sajis

il

il

Al I I 1
4340) gnids

14 9/El

LT
IR0

T 1
uoiyngiyystp :Jako) pay

11

(€92 :HW) DJONjUaIID Y

{€LZ:Hy) DiDOUNTY

(E9E HY) pjua)nRAndy

(921 :Hy) sadypuys'y
(942 'HY) SHoqoH Y

i Al

Ajisuap ;Jado) playy

2QiJJe ¥ S9ddJy 4§
s33y Ao ©
Busste ¥ Jadoy iy A
Jafo) qauas jud s G
Jako} gnJds Juodsip+ D0
JSU3p puD wWAlpaw
uaam}aq uo14043baa pajnquisip
Aysnonuijuodsip 3y} j0 Ajisuap Al

U0y g
JuoIslp D

sqnsds 316uis ‘vorjoyabana Asuap 111
quoy  Q
‘Juo3lsip O

sqnJis 3jBurs
3 A4isuap uotpaw jo uolpyabas |y
paynglyysip Aysnonuijuad  q
pa4nquiysip Asnonuiaodsip o
sqnJds 3jbussy uolypjabaa asuods |

-uoiynjabaa

Jadoy sagyn asuap A

Ayisuap upipaw o 4340} JayN Al
Ja 4 assods ]

J2)}11 Lpsodws; Jo 3ssvCs Aiaa  f
s34 ynoygr ]

Japn

Jakp) Jayt) asuap Al
S3U0Js {noyyim 1]
S3U0ys yjra Aytod
fuoys 1

‘los

§53005 y333q A
Jsatey auid Ar
Ajunwwos §saJsoy
D 0 U0ISS22INS Ul UOIWOJQOosSaw [If
mopoaw Aip
D 0} UOISS3IINS Ul LOIWO0JQOSaW  [{
uotwosqosaw |

:Kya130s junyd

sa4Is

{615 *Hy) DjonuasID Y

{ZVS sHY) pypaun3 'y

(6€9 :HY) Divansannd y

=

{002 HY) sedyplysy

{299 HY) Siipgoyy

7 |

s34is

DA QA QITI OINQAIOAT QI OI] Q1 ©f
1043u3b Ul woljD}abaA DYy Jo aunidnyys

(LOZ:Hv) Bypnyuaoy

{902 :Hy) pjoaunzy

(LLz Hv) Byudinsanind y

(92'L :HY) sadyoiysy

2L HY) sioqoyy

sagis

(8€1 :HY )} byONJUIIID Y|

(SZT :Hy) pypaundy

(287:HY) Dywansannd vy

(681 :HY) saduypuys'y

(297 1Y) sDqoyy

s3jis

(LZZ:HY) DiDNU3IIDY

(€07 HY) pjpsunay

(L62 ‘HY) DBéudnsdaind 'y

(901 *HY) sadyoiuysy

(281 :HY) suyogoyyy

NNl

ZMMZZ2 7.
= ==
T

Kaios juoid



~

soroads Y3 JO Y3jpesaq aydlu pue dvusjudsaiday 17 2anb1d

{4s110J3uab) paydisysal 1o §0 JOU-SS3}  U-7 :HY

d1dojouals jsowio -5 :HY

(3snp1dads) 21dojoudys  gi-y tHY
%1007 -0 ’ M
' %0 ' D %1005 - 09 . EE
%100 - 0 ‘ N %1009 - 7
/51009 - 0L ' 7

%00 - 02 ' m %100L - 08 .
Gl0Z-0€ 0 B %1008~ 06 . EEE_

7

%1 00¢ ~ 07 23udjuasaday N % 10706 -00L 3dupjudsasday .

A AA PACA AL A X
: A Al GA A AL AL X1
Jybn g Al AL IL AL 1 ATGAL AL T I QUIA
aJdnjosadwal ) ACIIILA 1 AGAI AL IT I OIIA
1105 3y} JO dunysiow Ju AL AL I 0 I mQup it i HA
J240] qnuds 9 Mo omoMo 1 mou Bouon 1A
uorynqyysIp 1 43ko) PR ¥ IO HIO1 AIDAL I N1 QA
Kisuap 3340} pra1y @ m on oM@ ACA I I oA
1042u36 U} UoKDaB3A BY} JO 2ININIIS A nomofoHomomenoioImoI Al
sy S uymmAln 11 Wl wiua g 1
Wos 3yy jo snpnys 3 M1 om @ o1re n ot o1 al
£yapos juoid ¢ nmouwonoroworqopunl ol
1 1 1 1 1 1o 1 11 1
@+ 1+4uvD +¥ *+0 *A *S *3 *d=ivdiqoy
s3)is ) £ [
(€59 1 HV) DIONJUINOY L] &lﬁl )
(S09:HY) D/D3UM ¥ —
{08°9 :HY) DUBINsaAINd Y
(262 :Mv) sadyoluys v _
(689:HV) SHOQBH Y L, _
X Xi QEAOMA TIA 1A GA OA Al 1T 4N oH
jodiqoy Jo adéy
sayls 9 3 z |
146w Jo 3my3D » {LZT:HY) yOuanD’y| 4 _ _ _ §
ys/xny 005> v A {90€ ‘HV} ypIuN2'y| \ 7
u/xn 000L-0007 ¢ A .
/AN QO0E-0000 ¢ Al (6Z7:HY) BiUOINIoAING Y [TTEA -
u/xn] 0005-0009 i
w7y 0003020 . I (LiL:HY) SPAYDLSY) V
4/%n) Q00 < wowixow |
by S EEE:HY) SIIDqDA Y
qun In A M m 1 1
1461y
sajis ] £ Z i
lilliZZ
JeSL> e 1A [962:HY) DOAUNI Y
pRIEY A A ,
3+ A @) Bwamsaandy [1]
Y5256+ 1

JoSE-SY N il
205 < wawixow

:aJnjoiadway

1943 HY) S3dHDIYS V!

4

(68¢ :HV) $IBIDHY

2=

3snjoladway

iid



15308

basis of the likewise high acf.ivity of this species at site 1 is its preference
for the dry and stony soil and high light values. Besides A.accentuata, A.cu-
neata is mainly active at site 2, but this speéies was caught in high numbers at
site 3, too. The probable reason is its high tolerance concerning the density
and the distribution of the field layer, the structure of the soil and the mic-
roclimate. According to its preferences, A.pulverulenta has its center of acti-
vity at site 3. But its high tolerance of all environmental factors allows an
intensive penetration of this species into other habitats. A.trabalis prefers
the environmental conditions of site 4. Based on the humidity of the soil and
the tolerance of high temperature values this species can be active at the sites
2 and 3, as well. The conditions of site 1 are-avoided, especially the stony and
dry soil.

Conclusions )

The analysis of the spatial and temporal distribution of the five species of the
genus Alopecosa reveals that their patterns of distribution in this area corres-
pond to their preferences to the respective environmental conditions of the si-
tes and specific levels of tolerance, as well. The small-scale distributioh of
the five species in the studied area is caused by ecological separation, not by
interspecific competition. Among the occuring species, A.striatipes is the most
restricted one, followed by A.accentuata. A.trabalis. A. cuneata and especially
A.pulverulenta are less restricted.
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