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Summary

The composition of a spider population in terms of species and 

QXPEHUV�LV�LQÀXHQFHG�E\�PDQ\�HQYLURQPHQWDO�IDFWRUV��([DPSOHV�
of faunal differences between simple, uniform habitats and 

WKRVH�ZKLFK�DUH�PXFK�PRUH�GLYHUVH�DUH�GLVFXVVHG��7KLV�SDSHU�
H[DPLQHV�WKH�FKDUDFWHULVWLFV�RI�SRSXODWLRQV�LQ�GLIIHUHQW�KDELWDW�
types, some stable and others subject to use which causes 

disturbance. When adequate and accurate samples are taken 

RI� VSLGHU� SRSXODWLRQV� LQ� D� GH¿QHG� KDELWDW� LW� LV� XVXDO� WR�¿QG� D�
few Abundant species, a large number of Scarce, and a third 

FDWHJRU\�ZKLFK�LV�FODVVL¿HG�DV�)UHTXHQW��7KH�VSHFLHV±QXPEHUV�
relationship can then be illustrated by calculating the proportion 

of the total population represented in each of the three groups. 

:KHQ� JUDSKHG�� DQ� /�VKDSHG� FXUYH� LV� SURGXFHG�� ZKLFK� YDULHV�
DFFRUGLQJ�WR�WKH�VWUXFWXUH�DQG�HQYLURQPHQWDO�FRQGLWLRQV�RI�WKH�
habitat, as well as to the sampling method used. A number of 

H[DPSOHV�DUH�GHVFULEHG��DQG�SRVVLEOH�HFRORJLFDO�LQWHUSUHWDWLRQV�
are discussed.

There are no two species of indigenous spiders which 
occupy precisely the same position in nature’s household.

F. Dahl (1906) (cited by Wise 1993)

Introduction

Spider populations and the habitats associated with 

WKHP� KDYH� DWWUDFWHG� WKH� DWWHQWLRQ� RI� DUDFKQRORJLVWV� IRU�
PDQ\�\HDUV��2QH�RI� WKH�¿UVW� V\VWHPDWLF� VWXGLHV�ZDV�PDGH�
E\�7UHW]HO� �������� 6LQFH� WKHQ�� WKHUH� KDYH� EHHQ� QXPHURXV�
LQYHVWLJDWLRQV�� ERWK� DW� WKH� ODQGVFDSH� OHYHO� �+lQJJL� et al. 
������'XIIH\� ������+HQGULFN[� ������� DQG� E\� DQDO\VLV� RI�
the microhabitat components of different habitat struc-

tures (Uetz 1979; Bultman & Uetz 1984). The selection of 

RQO\� RQH� WD[RQRPLF� JURXS� WR� VWXG\� WKH� VSHFLHV±QXPEHUV�
UHODWLRQVKLS�KDV� LWV�GDQJHUV�EHFDXVH� WKH� LQÀXHQFH�RI�RWKHU�
LQYHUWHEUDWHV�ZKLFK�VKDUH�WKH�KDELWDW�LV�QRW�NQRZQ��,Q�WKLV�
case, we are only concerned with the role of the habitat in 

determining species and numbers.

7KH�DXWKRUV�RI�PDQ\�SXEOLFDWLRQV�RQ�LQYHUWHEUDWH�HFRORJ\�
VHHP�WR�DVVXPH�WKDW�HDFK�VSHFLHV�FDQ�EH�DOORFDWHG�D�VSHFL¿F�
KDELWDW� ODEHO� ZKLFK� LV� D� ¿[HG� FKDUDFWHULVWLF� ZKHUHYHU� LW�
RFFXUV��7KLV�PD\�EH�WUXH�IRU�VRPH�LQYHUWHEUDWH�JURXSV�VXFK�
DV�LQVHFWV�ZKRVH�ODUYDH�IHHG�RQ�SDUWLFXODU�SODQWV�DQG�D�IHZ�
spiders which are habitat specialists, but the majority of 

spiders in Britain and probably much of the rest of Europe 

are much more habitat tolerant. Duffey (2010), using habitat 

data collected by the British Arachnological Society, found 

that although some species showed a clear preference for 

a particular habitat they also occurred in other formations. 

)RU�H[DPSOH��WKH�O\FRVLG�Arctosa perita is commonly asso-

ciated with coastal sand dunes but when the locality records 

ZHUH�DVVLJQHG�WR�D�KDELWDW�FODVVL¿FDWLRQ�RI����FDWHJRULHV�WKLV�
species occurred in 15 of them. There were few records for 

WKH�VXEVLGLDU\�KDELWDWV��EXW�LQ�VRXWKHUQ�)UDQFH�,�IRXQG�WKDW�
A. perita was much more frequent in dry inland areas than 

in similar British habitats.

There are ecological and historical factors which may 

H[SODLQ� ZK\� KDELWDW� WROHUDQFH� LV� VR� ZLGHVSUHDG�� 2YHU�
VSHFLDOL]DWLRQ� LQ� KDELWDW� VHOHFWLRQ� LV� DQ� HYROXWLRQDU\� WUDS�
ZKLFK�FDQ�OHDG�WR�H[WLQFWLRQ�LI�WKH�ODQGVFDSH�HQYLURQPHQW�LV�
FKDQJHG�E\�QDWXUDO�HYHQWV��+DELWDW�WROHUDQFH�LV�DQ�LQVXUDQFH�
IRU�VXUYLYDO�LI�D�SUHIHUUHG�VLWH�LV�GHVWUR\HG�DQG�LV�HYHQ�PRUH�
HIIHFWLYH�LI�D�VSHFLHV�LV�DEOH�WR�DGMXVW�WR�GLIIHUHQW�FRQGLWLRQV�
in relation to geographical area (Duffey 2005).

+LVWRULFDOO\��WKH�%ULWLVK�ODQGVFDSH��PRGL¿HG�E\�PDQ�IRU�
RYHU������\HDUV��KDV�ORQJ�VLQFH�ORVW�DOO�XQGLVWXUEHG�QDWXUDO�
DUHDV��ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�VRPH�PRXQWDLQ�WRSV��
rocky cliffs in coastal regions, and some saltmarshes. Conse-

quently, the spider fauna today consists mainly of species 

ZKLFK�ZHUH�DEOH�WR�VXUYLYH�WKH�PDQ\�KDELWDW�FKDQJHV�RYHU�
time. 

Spiders are a widespread group, including species which 

OLYH� VXFFHVVIXOO\� LQ� VRPH� H[WUHPH� HQYLURQPHQWV�� VXFK� DV�
arctic regions, tropical deserts, marine habitats, and high 

PRXQWDLQV�� :KHUH� KDELWDW� GLYHUVLW\� LV� SDUWLFXODUO\� ZHOO�
GHYHORSHG��DV�RQ�WURSLFDO�FRQWLQHQWV��VSLGHU�IDXQDV�DUH�YHU\�
ULFK� LQ� VSHFLHV�� ,Q� FRQWUDVW�� IHZ� VSHFLHV� RFFXU� ZKHUH� WKH�
KDELWDWV�KDYH�D�VLPSOH�XQLIRUP�VWUXFWXUH��DV�LQ�DUFWLF�GHVHUWV��
6XFK� KDELWDWV� DUH� GLI¿FXOW� WR� VWXG\� EHFDXVH� RI� FOLPDWLF�
FRQGLWLRQV�� EXW� VRPH� PDQ�PDGH� HQYLURQPHQWV� ZLWK� YHU\�
simple structures colonized by spiders may illustrate how 

SRSXODWLRQV�GHYHORS�
Nomenclature for spiders follows Russell-Smith (2008).

Spider diversity in simple, uniform habitats

7KH� VSLGHU� IDXQD� RI� WKH� ¿OWHU� EHGV� DW� WKH� 0LPZRUWK�
sewage treatment works in Birmingham was studied 

RYHU� ���PRQWKV� �'XIIH\��������7KHUH�ZHUH����¿OWHU� EHGV�
FRYHULQJ�DQ�DUHD�RI������KD��(DFK�PHDVXUHG�������P�î����P�
î������P�GHSWK�DQG�KDG�D�YROXPH�RI������P3. The material 

¿OOLQJ�WKH�EHGV�ZDV�VPRRWK��JUDGHG�VWRQHV��PRVWO\�JUDQLWH��
HDFK�DSSUR[LPDWHO\�����î�����î�����FP��7KH�FRQVWDQW�ÀRZ�
RI�QXWULHQW�ULFK�VHZDJH�ZDWHU�RYHU�WKH�VWRQHV�SURPRWHG�WKH�
growth of protozoa, fungi and bacteria which maintained 

DQ� LQYHUWHEUDWH� IDXQD� RI� 2OLJRFKDHWD�� $FDUL�� &RSHSRGD��
&ROOHPEROD��'LSWHUD��&ROHRSWHUD��DQG�$UDQHDH��,Q�WKLV�HQYL-
URQPHQW� RI� FRQVWDQW�PRLVWXUH�� D� WHPSHUDWXUH�ZKLFK� QHYHU�
fell below 9°C, and an abundance of food, only two species 

were found: Leptorhoptrum robustum and Erigone longi-
palpis, forming a population of many thousands. During 

the study, two other species occurred: Lessertia dentichelis 

and Porrhomma convexum. Both were recorded with eggs, 

VR�ZHUH�DEOH�WR�EUHHG�EXW��RYHU����PRQWKV��RQO\����RI�WKH�
former, and 17 of the latter, were taken, so they were an 

LQVLJQL¿FDQW�SDUW�RI�WKH�IDXQD�
7KH�¿OWHU�EHG� LV�D�YHU\�VLPSOH�HQYLURQPHQW�ZLWK�YLUWX-

DOO\� QR� YDULDWLRQ�� ,Q� VSLWH� RI� WKH� IDYRXUDEOH� FRQGLWLRQV� RI�
moisture, free from frost, and ample food, a multi-species 

VSLGHU� SRSXODWLRQ� FRXOG� QRW� GHYHORS� EHFDXVH� WKHUH� ZDV�
complete uniformity of habitat structure. Throughout the 

\HDU�WKHUH�ZDV�D�FRQVWDQW�LQÀX[�RI�RWKHU�VSLGHU�VSHFLHV�E\�
aerial dispersal, and 15 were recorded on trays placed on 
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1HYHUWKHOHVV��L. robustum appeared to be better adapted 

WR� WKH� ¿OWHU�EHG� HQYLURQPHQW� WKDQ� E. longipalpis, which 

ZDV� OHVV� QXPHURXV�� ,Q� QDWXUH��L. robustum is widespread 

in Britain, with most records from inland damp or marsh 

KDELWDWV��DOWKRXJK�LW�DOVR�RFFXUV�RQ�VDOWPDUVKHV��+DUYH\�et 
al. 2002). E. longipalpis is also widespread in Britain but 

WKHUH�DUH�IHZHU�UHFRUGV��,W�RFFXUV�SULPDULO\�RQ�FRDVWDO�VDOW-
PDUVKHV��ZLWK�UHODWLYHO\�IHZ�UHFRUGV�RQ�LQODQG�ZHW�KDELWDWV��
This suggests that E. longipalpis may be less well adapted 

WR� IUHVKZDWHU� HQYLURQPHQWV� WKDQ� L. robustum�� ,W� PD\� EH�
further handicapped by the need for free stone surfaces for 

the construction of its egg cocoons, whereas those of L. 
robustum are suspended in space.

Filter beds in other sewage treatment works had similar 

spider faunas but also included other species. Bristowe 

������� H[DPLQHG� IRXU� ¿OWHU� EHGV� LQ�<RUNVKLUH� DQG� IRXQG�
L. robustum to be the most numerous species, followed by 

Erigone arctica and Porrhomma convexum��7KH�ODWH�*��+��
Locket (pers. comm.) found Prinerigone vagans ‘swarming’ 

LQ�¿OWHU�EHGV�QHDU�/RQGRQ��,Q�UHFHQWO\�FRQVWUXFWHG�¿OWHU�EHGV�
at Cambridge, Duffey (1997) found the most numerous 

species to be P. vagans and L. dentichelis, and a single, 

VPDOO�¿OWHU�EHG�E\�WKH�0RQNV�:RRG�([SHULPHQWDO�6WDWLRQ��
+XQWLQJGRQ��KDG�RQO\�D�IHZ�P. convexum��,W�VHHPV�WKDW�ZKHQ�
D�QHZ�¿OWHU�EHG�LV�FRQVWUXFWHG��WKH�VSLGHU�SRSXODWLRQ�ZKLFK�
HVWDEOLVKHV�GHSHQGV�RQ�ZKR�JHWV�WKHUH�¿UVW��WKRXJK�RQO\�VL[�
VSHFLHV�KDYH�VR�IDU�EHHQ�UHSRUWHG�OLYLQJ�VXFFHVVIXOO\�LQ�WKLV�
specialized habitat.

7KH�LQÀXHQFH�RI�KDELWDW�GLVWXUEDQFH�RQ�VSLGHU�IDXQDV

Elton (l966) demonstrated that ‘no habitat component 

ZLWK� DQ� DQLPDO� FRPPXQLW\� LV� D� FORVHG� V\VWHP¶�� (YHQ� LQ�
WKH�PRVW� VWDEOH� KDELWDWV��ZKLFK� FKDQJH� YHU\� VORZO\�� WKHUH�
are continuous losses and gains of species by dispersal, 

emigration, and immigration. A distinction has to be made 

between human-induced change, and natural processes 

�VXFK� DV� YHJHWDWLRQ� JURZWK� DQG� SODQW� VXFFHVVLRQ��� ,Q� WKH�
ODWWHU��WKH�FKDQJHV�DUH�VORZ�DQG�QRW�GLVUXSWLYH��GHYHORSLQJ�
RYHU� VHDVRQV� RU� HYHQ�\HDUV�� EXW� WKH� IRUPHU� FDQ� EH� VHYHUH�
DQG� VXGGHQ��$V� DQ� H[DPSOH�� ,� SODFHG� IRXU� SLWIDOO� WUDSV� LQ�
an undisturbed hay crop in a semi-natural grassland with 

D�ULFK�ÀRUD��7KH�¿HOG�ZDV�QRUPDOO\�XVHG�IRU�FDWWOH�JUD]LQJ�
EXW��LQ�DOWHUQDWH�\HDUV��WKH�IDUPHU�UHPRYHG�WKH�DQLPDOV�IRU�
3 to 4 months to take a hay crop. The catch of spiders in 

WKH�SLWIDOO�WUDSV�ZDV�UHFRUGHG�HDFK�ZHHN�DQG�DYHUDJHG�DERXW�
300. Trapping continued during the hay cut and for a further 

two weeks until the cattle returned. On the day of the hay cut 

the grass sward, 30 cm in height, was reduced to 2–3  cm in 

D�IHZ�KRXUV��,�QRWLFHG�D�JUHDW�GHDO�RI�DFWLYLW\�RQ�WKH�JURXQG�
of small spiders reacting to the destruction of their habitat. 

At the end of the week which included the hay cut, the total 

WUDSSHG�KDG�MXPSHG�WR������,Q�WKH�IROORZLQJ�ZHHN�WKH�FDWFK�
IHOO�WR������DQG�LQ�WKH�¿QDO�ZHHN�WR������7KH�VSLGHU�IDXQD�
seemed to be returning to the low numbers and few species 

typical of the faunas in grasslands continuously grazed by 

cattle.

7KH�LQÀXHQFH�RI�GLVWXUEDQFH�OHDGLQJ�WR�IRRG�VKRUWDJH�ZDV�
GHPRQVWUDWHG�LQ�WKH�¿OWHU�EHG�VSLGHU�IDXQD��,Q�������WKH�'��
¿OWHU�EHG�DW�0LPZRUWK�VXIIHUHG�RQO\����GD\V�ZKHQ�WKH�ÀRZ�

)LJ������5HSUHVHQWDWLRQ� RI� WKH�ÀRUDO� GLYHUVLW\� LQ� WKH� WKUHH� JUDVVODQGV� �QR-

menclature according to Stace 1997).

WKH�¿OWHU�EHG�VXUIDFH��1RQH�ZDV�DEOH�WR�HVWDEOLVK�D�EUHHGLQJ�
population.

7ZR�¿OWHU�EHGV�ZHUH�VWXGLHG��2QH�ZDV�UHODWLYHO\�XQGLV-
turbed and recorded a density peak of 60,346 m3 for L. 
robustum and 43,001 m3 for E. longipalpis. At these density 

OHYHOV��HDFK�VSLGHU�KDG�RQO\�����î�����FP�RI�VSDFH�DYDLODEOH��
7KLV�FRXOG�EH�DQ�HIIHFWLYH�GHWHUUHQW�IRU�RWKHU�VSHFLHV�WU\LQJ�
WR�HVWDEOLVK�WKHPVHOYHV�
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of sewage water was stopped due to mechanical breakdown, 

while D5, the adjacent bed, lost 92 days. The E. longipalpis 

SRSXODWLRQ� LQ�'���ZKLFK� VKRXOG�KDYH�EHHQ� VLPLODU� WR� WKDW�
in D4, was reduced by 94.9% and the L. robustum popula-

tion by 60% (Duffey 1997), caused by the drying out of the 

VWRQH�¿OWHUV��7KLV�ZDV�IROORZHG�E\�D�PDVVLYH�DHULDO�GLVSHUVDO�
E\�ERWK�VSHFLHV��7KH�VDPH�HYHQW�KDSSHQHG�HDFK�\HDU�ZKHQ�
WKH�ÀRZ�ZDV�VWRSSHG�IRU�VHYHUDO�GD\V�IRU�WKH�VHZDJH�ZDWHU�
GLVWULEXWLRQ�PHFKDQLVP�WR�EH�UHSDLQWHG��,W�GHPRQVWUDWHV�WKH�
YXOQHUDELOLW\�RI�IDXQDV�LQ�KDELWDWV�RI�H[WUHPH�XQLIRUPLW\�

Semi-natural habitats which are stable and free from 

GLVWXUEDQFH�DUH�UDUH�LQ�VPDOO�RYHUSRSXODWHG�FRXQWULHV�VXFK�
DV�%ULWDLQ��0RGHUQ� DJULFXOWXUH�PXVW� EH� LQWHQVLYH� LQ� RUGHU�
to produce more food from less land, and this creates an 

HQYLURQPHQW� RIWHQ� LQLPLFDO� WR� ZLOGOLIH�� 7KH� PDQDJHPHQW�
RI� QDWXUH� UHVHUYHV� DOVR� LQFOXGHV� GLVWXUEDQFH� DFWLYLWLHV��
such as the use of grazing animals, reed and grass cutting, 

DQG� FRSSLFLQJ� LQ�ZRRGODQGV��ZKLFK� IDYRXU� VRPH�ZLOGOLIH�
EXW�PD\� EH� XQIDYRXUDEOH� WR� RWKHUV��7KLV� DVSHFW� RI� QDWXUH�
FRQVHUYDWLRQ�LV�SRRUO\�UHVHDUFKHG��HVSHFLDOO\�LQ�UHODWLRQ�WR�
JUDVVODQG��ZKLFK�DOPRVW�HYHU\ZKHUH�LV�XVHG�IRU�DJULFXOWXUDO��
sporting, or recreational purposes. 

Grassland leaf litter, an important spider micro-habitat, 

can be damaged or destroyed by raking in the spring to 

encourage grass growth, grazing by cattle or horses, cutting 

IRU�KD\��DQG�WUHDGLQJ�E\�SHRSOH��'XIIH\��������LQYHVWLJDWHG�
WKH� LQÀXHQFH� RI� KXPDQ� WUHDGLQJ� RQ� VSLGHUV�� EHHWOHV� DQG�
RWKHU� LQYHUWHEUDWHV� LQ�JUDVVODQG� OHDI� OLWWHU�E\�XVLQJ�KD\� LQ�
mesh-bags (Table 1) which allowed the small species in the 

IDXQD�WR�FRORQL]H�EXW�H[FOXGHG�URGHQWV��)RU����PRQWKV�����
bags were subjected to 5 treads per month, 25 bags to 10 

treads per month, and 22 bags were controls. A comparison 

between the control bag fauna and the treated bags showed 

that after 12 months the 10-tread treatment had reduced 

the spider population by 84%, though one species had 

increased slightly and two others were not greatly affected. 

0RUULV��������VWXGLHG�WKH�FKDQJHV�LQ�WKH�IDXQD�RI�SODQW�EXJV�
(Auchenorrhyncha) on sheep-grazed and ungrazed chalk 

grassland. Van Wingerden & Dimmers (1993) and Offer-

HLQV�	�9DQ�:LQJHUGHQ��������LQYHVWLJDWHG�VLPLODU�FKDQJHV�
for grasshoppers in Dutch grazed and ungrazed grasslands. 

0RVW� IRUPV� RI� GLVWXUEDQFH� UHGXFH� KDELWDW� GLYHUVLW\� DQG�
UHVXOW�LQ�SRRUHU�IDXQDV��7KLV�WUHQG�FDQ�EH�UHYHUVHG�E\�DGGLQJ�
HYHQ�VPDOO�DGGLWLRQDO�PLFURKDELWDWV��6FKDHIHU��������IRXQG�
that he could treble the population of the spider Floronia 
bucculenta by adding frames with chicken wire as a base 

for web construction. Rypstra et al. (1999) reported that the 

VRLO�OLYLQJ�VSLGHUV�LQ�DJURHFRV\VWHPV�LQFUHDVH�GUDPDWLFDOO\�
when the leaf litter is enhanced to create more retreats and 

Control
5 treads 

per week

10 treads 

per week

6LJQL¿-

cance level

Coleoptera 2003 349 320 <0.001

Araneae 275 75 44 <0.001

,VRSRGD 412 12 8 <0.001

Diplopoda 113 5 8 <0.001

0ROOXVFD 340 148 113 <0.001

7DEOH�����7KH�IDOO�LQ�QXPEHUV�RI�¿YH�LQYHUWHEUDWH�JURXSV�LQ�JUDVVODQG�OHDI�
OLWWHU�DW�WZR�OHYHOV�RI�WUDPSOLQJ�LQWHQVLW\��'XIIH\��������$OO�ZHUH�
VLJQL¿FDQWO\�UHGXFHG�LQ�QXPEHUV�EXW�'LSWHUD�ODUYDH�LQFUHDVHG�DQG�
Annelida were little affected.

KLGLQJ�SODFHV��DV�ZHOO�DV�PRGHUDWLQJ�H[WUHPHV�RI�WHPSHUD-
ture and humidity. Uetz (1979) studied the leaf-litter spider 

IDXQD�LQ�ZRRGODQGV�DQG�IRXQG�WKDW�GHSWK�ZDV�PRUH�LQÀXHQ-

WLDO� WKDQ�VWUXFWXUDO�FRPSOH[LW\�LQ�GHYHORSLQJ�D�IRUHVW�ÀRRU�
spider population.

The spider fauna in long-undisturbed grassland

A grassland of Festuca rubra L. on limestone in the 

2[IRUG�8QLYHUVLW\�:\WKDP�HVWDWH�ZDV�VHOHFWHG�IRU�VWXGLHV�
on the spider population (Duffey 1962) because it had been 

XQGLVWXUEHG� IRU� DERXW� ���\HDUV� DQG�KDG�GHYHORSHG�GXULQJ�
a long period of stability. Adjacent to it was a grassland of 

Brachypodium pinnatum� �/��� 3�� %HDXY��� DOVR� XQGLVWXUEHG�
IRU�WKH�VDPH�SHULRG��DQG�D�UHFRYHULQJ�JUDVVODQG�RQ�D�&RUDO�
Rag limestone substrate with 10% bare ground dominated 

mainly by mosses and prostrate, creeping, and other small 

SODQWV��7KH�UHFRYHULQJ�DUHD�KDG��±���FP�GHSWK�RI�YHJHWD-
tion and no leaf litter. An analysis of the fauna of three 

contrasting grasslands must include a study of the habitat 

FRPSRQHQWV�RI�WKH�YHJHWDWLRQ�DV�ZHOO�DV�WKH�DQLPDO�VSHFLHV�
DQG�QXPEHUV��7KH�VWUXFWXUDO�DQG�HQYLURQPHQWDO�GLIIHUHQFHV�
RI�WKH�WKUHH�JUDVVODQGV�ZHUH�H[SHFWHG�WR�EH�UHÀHFWHG�LQ�WKHLU�
spider fauna. The main differences in the structure of the 

grasslands are shown in Fig. 1 and Table 2. The F. rubra 
VZDUG� DYHUDJHG� ��±���FP� LQ� KHLJKW�� H[FOXGLQJ� WKH� VFDW-
WHULQJ�RI�WDOOHU�¿HOG�OD\HU�SODQWV��7KH�XQLIRUP�VWHP�GHQVLW\�
RI������LQ�D�TXDGUDW�RI����î����FP�SURYLGHG�VKHOWHU��KLGLQJ�
SODFHV�� PRLVWXUH�� DQG� DYRLGHG� H[WUHPHV� RI� WHPSHUDWXUH��
The B. pinnatum grassland was twice the height of the F. 
rubra, ZLWK�EURDGHU� OHDYHV�DQG� IHZHU�VWHPV�SHU�XQLW�DUHD��
which tended to be in groups with bare spaces in between. 

,W�ZDV� D� YHU\� XQLIRUP� VWUXFWXUH�� DV� RYHU� ����RI� WKLV� SDUW�
RI� WKH� VWXG\� DUHD� FRQVLVWHG� RI� WKLV� VSHFLHV��7KH� OHDYHV� RI�
B. pinnatum� KDYH� D� KLJK� VLOLFD� FRQWHQW� DQG� DUH� QRW� SDODW-
DEOH� WR�PRVW� KHUELYRUHV��7KH� OHDI� OLWWHU� EUHDNV� GRZQ�YHU\�
slowly in contrast to F. rubra. This component of the ground 

YHJHWDWLRQ�JHQHUDOO\�DFFRXQWV�IRU�WKH�ODUJHVW�SURSRUWLRQ�RI�
WKH�JURXQG�OLYLQJ�VSHFLHV��HVSHFLDOO\�VPDOO�/LQ\SKLLGDH��,I�
WKH� GHDG� OHDYHV� DUH� SDODWDEOH� WR�PDQ\� VPDOO� LQYHUWHEUDWHV�
WKLV�SURYLGHV�DQ�LPSRUWDQW�IRRG�VXSSO\�

B. pin-
natum

F. 
rubra

Coral 

Rag

Plant species (see Fig. 1)
22 32 42

1XPEHU�RI�OHDYHV�DQG�VWHPV�LQ�
TXDGUDW����î����FP 343 1900 -

0HDQ�SRSXODWLRQ�GHQVLW\�RI�VSL-
ders/m2 after 12 months’ quadrat 

sampling

252 615 169

Spider species recorded by quadrat 

sampling
58 69 47

Adult spiders as a mean % of total 

from quadrat samples
21.7% 26.5% 17.2%

Table 2:  Comparison of the spider fauna in three adjacent, but different, 

grasslands in relation to habitat. Population density and number of 

VSHFLHV�FDOFXODWHG�IURP����TXDGUDW�VDPSOHV�����î����FP��LQ�HDFK�
JUDVVODQG�RYHU����PRQWKV��3ODQW�VWHP�GHQVLW\�ZDV�DVVHVVHG�LQ�D����
î����FP�TXDGUDW��QRW�DSSOLFDEOH�WR�&RUDO�5DJ�JUDVVODQG��
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These three grasslands were adjacent to each other 

ZLWKRXW�EDUULHUV�WR�PRYHPHQW��'XIIH\���������VR�WKHUH�ZDV�
probably frequent interchange of species between them. 

,Q�VSLWH�RI� WKLV��DOO� WKUHH�JUDVVODQGV�ZHUH�FKDUDFWHUL]HG�E\�
different species which were rare or absent in the others. The 

data in Table 2 suggest that the F. rubra grassland habitat is 

D�PRUH�IDYRXUDEOH�HQYLURQPHQW�WKDQ�WKH�B. pinnatum. The 

&RUDO�5DJ�YHJHWDWLRQ��LQ�VSLWH�RI�KDYLQJ�WKH�JUHDWHVW�ÀRULVWLF�
GLYHUVLW\��ZKLFK�VKRXOG� LQFUHDVH� WKH�YDULHW\�RI�PLFURKDEL-
WDWV�� FRXOG�QRW�GHYHORS�D�KLJK�SRSXODWLRQ�GHQVLW\�EHFDXVH�
WKHUH�ZDV�LQVXI¿FLHQW�GHSWK�DQG�QR�OLWWHU�OD\HU�LQ�WKH�SODQW�
FRYHU�

The data on species and numbers in this study are 

EDVHG�RQO\�RQ�DGXOW�VSLGHUV�EHFDXVH�LGHQWL¿FDWLRQ�RI�PRVW�

immature specimens is uncertain or impossible. The propor-

tion of adults in the F. rubra grassland fell to less than 10% 

LQ�-XO\±$XJXVW�DQG�UHDFKHG�D�SHDN�RI�����LQ�1RYHPEHU±
January. With a mean of 26.5% (Table 2), nearly three-

quarters of the total population cannot be taken into account 

in the analysis.

Graphical representation of the species–numbers 

relationship

� $V� ,� ORRNHG� DJDLQ� DW� WKH� :\WKDP� VWXG\� DQG� VXEVH-
TXHQW�ZRUN�RQ�VSLGHU�SRSXODWLRQV�,�IRXQG�WKDW�WKHUH�ZDV�D�
consistent pattern of species and numbers which could be 

separated into three groups. There were a few species which 

were so abundant that they accounted for the majority of 

the total spiders (Abundant), others were frequent but 

FRQWULEXWHG� OHVV� WR� WKH� WRWDO� �)UHTXHQW�� DQG�� ¿QDOO\�� WKHUH�
ZHUH�QXPHURXV�VFDUFH�VSHFLHV�SUHVHQW�LQ�YHU\�ORZ�QXPEHUV�
(Scarce) (Table 3). 

7KLV� SDWWHUQ� RI� VSHFLHV� QXPEHUV� LQ� LQYHUWHEUDWH� SRSX-

lations is widespread in published data which describe 

WKH� IDXQD� RI� SDUWLFXODU� KDELWDWV�� ,W� KDV� VRPH� VLPLODULW\� WR�
WKH�(TXLWDELOLW\�,QGH[�-��ZKLFK� LV�EDVHG�RQ�WKH�QXPEHU�RI�
VSHFLHV�DQG�WKH�LQGH[�RI�GLYHUVLW\��+RZHYHU��RQO\�PLQLPXP�
equitability can occur in wildlife populations because all 

VSHFLHV�DUH�GLIIHUHQW�LQ�EHKDYLRXU�� WROHUDQFH�RU�LQWROHUDQFH�
of habitat, interactions with other species and food needs. 

As F. Dahl said in 1906 (quoted in Wise 1993): ‘no two 

species in a population are equal’. Duffey (2005, 2010) used 

)LJ������:\WKDP�(VWDWH��2[IRUGVKLUH��A Templet for Festuca rubra grassland using quadrat data, April–June; B Brachypodium pinnatum grassland, quadrat 

data, January–July. C Festuca rubra�JUDVVODQG��SLWIDOO�GDWD��0D\±-XQH�

A B C

A
A A

F

F

F

S

S

S

No. of speciesNo. of speciesNo. of species

Numbers per species

5 Abundant species accounting 

for 70% of all spiders

267, 143, 42, 42, 35

14 Frequent species accounting 

for 18% of all spiders

8, 9, 12, 16, 10, 10, 8, 11, 6, 

10, 11, 8, 9, 8

43 Scarce species accounting 

for 12% of all spiders

3, 3, 5, 1, 1, 2, 1, 2, 3, 1, 2, 5, 

5, 2, 1, 3, 2, 1, 1, 2, 5, 4, 1, 3, 

1, 1, 1, 1, 2, 3, 1, 1, 2, 1, 1, 2, 

1, 5, 2, 1, 4, 1, 1

Table 3:  The numbers of 71 species of spiders obtained from an undis-

turbed Festuca rubra grassland. The spiders were recorded from 

���TXDGUDWV� ����î���� FP��RQ� HDFK�RI� WKUHH�GDWHV� LQ�6HSWHPEHU��
XVLQJ�D�KHDW�JUDGLHQW�H[WUDFWLRQ�V\VWHP��(DFK�¿JXUH�UHSUHVHQWV�WKH�
WRWDO�QXPEHU�RI� LQGLYLGXDO�VSLGHUV� UHFRUGHG�IRU�D�SDUWLFXODU�VSH-
cies. Total spiders = 750.
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J F M A M J J A S O N D

Tapinocyba praecox Quadrats 337 240 233 97 132 121 60 64 288 384 339 352

Pitfalls 3 3 3 2 0 0 0 0 0 0 0 0

Cnephalocotes obscurus Quadrats 10 11 30 7 4 0 6 24 26 75 20 24

Pitfalls 0 0 1 42 8 10 10 11 1 0 0 0

Meioneta mollis Quadrats 12 6 5 2 0 0 0 0 10 10 25 8

Pitfalls 0  0 0 0 0 1 0 2 1 0 0 0

Savignia frontata Quadrats 44 13 7 0  0 0 0 0 5 32 32 8

Pitfalls 1 1 0 0  0 0 0 0 0 0 0 0

Table 4:  Comparison between monthly pitfall catch and quadrat samples of four sedentary species in Festuca rubra�JUDVVODQG��4XDGUDW�����î����FP��WRWDOV�LQ�
m2��DYHUDJH�RI����VDPSOHV�SHU�PRQWK�����SLWIDOOV��RSHUDWHG�IRU����PRQWKV�

habitat data collected by the British Arachnological Society 

WR�GUDZ�KDELWDW�SUR¿OHV�RI�VSLGHU�VSHFLHV�EDVHG�RQ�D�KDELWDW�
FODVVL¿FDWLRQ�V\VWHP��DQG�GLG�QRW�¿QG�WZR�ZKLFK�ZHUH�LGHQ-

WLFDO��,W�LV�LQ�WKH�QDWXUH�RI�ZLOG�VSHFLHV�WR�HYROYH�GLIIHUHQWO\�
because it is by this means that habitats and resources will 

be found which are not used by others.

7KH�GLYLVLRQ�RI�VSHFLHV�QXPEHUV�LQWR�WKUHH�FDWHJRULHV�FDQ�
EH�FULWLFL]HG�IRU�EHLQJ�DUELWUDU\��,Q�SUDFWLFH��SURYLGLQJ�WKDW�
DGHTXDWH�DQG�DFFXUDWH�GDWD�KDYH�EHHQ�REWDLQHG��WKH�$EXQ-

GDQW�DQG�6FDUFH�FDWHJRULHV�DUH�XVXDOO\�REYLRXV��VR�WKDW�WKH�
remainder form the Frequent group (Table 3). This is the 

method used here until a satisfactory mathematical solution 

can be found. Three methods of graphical representation 

were tried: histograms, pie-charts, and line diagrams, but 

only the last showed clear differences between faunas of 

different habitats. By plotting the number of species and the 

SURSRUWLRQ�RI� WKH� WRWDO� IDXQD� WKH\� UHSUHVHQW�� WKH�YDOXHV�RI�
Abundant, Frequent and Scarce (A–F–S) form an L-shaped 

FXUYH��)LJ���$���7KLV�H[DPSOH�IURP�WKH�DOUHDG\�GHVFULEHG�
Festuca rubra�JUDVVODQG��XQGLVWXUEHG�IRU�RYHU����\HDUV��LV�
UHJDUGHG� DV� D� WHPSOHW� IRU� WKH� VSLGHU� IDXQD� LQ� D� UHODWLYHO\�
VWDEOH� KDELWDW� ZKHUH� WKH� VWUXFWXUDO� HQYLURQPHQW� LV� RQO\�
PRGL¿HG�E\�FOLPDWLF�FRQGLWLRQV�DQG�SODQW�JURZWK�FKDQJHV��
,W�VKRZV�D�EDODQFH�EHWZHHQ�WKH�WKUHH�DEXQGDQFH�JURXSV�LQ�
ZKLFK� WKH\� DUH� DSSUR[LPDWHO\� HTXDO�� ZLWKRXW� RQH� GRPL-
QDWLQJ��7KLV� LV� LQ� FRQWUDVW� WR� VRPH� RI� WKH� RWKHU� H[DPSOHV�
SUHVHQWHG�� ,Q� WKH� Brachypodium pinnatum grassland this 

VSHFLHV�DFFRXQWHG�IRU�����RI� WKH�YHJHWDWLRQ�FRYHU�DQG�VR�
had a much more uniform structure and a poorer fauna. The 

$±)±6�FXUYH��D�GLDJRQDO�VWUDLJKW�OLQH��UHÀHFWHG�WKLV�GLIIHU-
ence (Fig. 2B).

0RVW� SXEOLVKHG� VSLGHU� SRSXODWLRQ� VWXGLHV� DUH� EDVHG� RQ�
SLWIDOO� FDWFKHV�� QRW� TXDGUDWV�� ZLWK� WKH� LQHYLWDEOH� ELDV� LQ�
IDYRXU� RI� WKH�PRUH�PRELOH� VSHFLHV� DQG� DJDLQVW� WKRVH� WKDW�
are sedentary. The effect of this can be demonstrated in the 

$±)±6�FXUYH�EHFDXVH�WKH�F. rubra grassland was sampled 

both by quadrat samples and pitfall traps in the same year. 

)LJ���&� LOOXVWUDWHV� WKH�FXUYH�EDVHG�RQ�SLWIDOO� VDPSOLQJ� IRU�
comparison with Fig. 2A. Fig. 3 was drawn using pitfall 

data from a bog in Lithuania (Relys et al. 2002). The bog 

was described as consisting of Pinus sylvestris L., Ledum 
palustre L. and Sphagnum�VSS��7KH�FXUYH�LV�TXLWH�GLIIHUHQW�
IURP�WKDW�RI�WKH�WHPSOHW�LQ�)LJ���$��,W�VKRZV�WKH�H[DJJHUDWHG�
dominance of the mobile species and the bias against those 

more sedentary. A comparison of some sedentary species 

recorded in the same year in pitfall traps and quadrats in 

F. rubra grassland is shown in Table 4. A true comparison 

is not possible because the catching area of a pitfall trap is 

not known. Relys et al. (2002) commented that ‘pitfall trap-

SLQJ�FRXOG�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�DERXW�WKH�UHODWLYH�
abundance of species’. This is not supported by the results 

reported in this paper. 

5HOLDEOH� ¿HOG� GDWD� DUH� RI� JUHDW� LPSRUWDQFH� ZKHQ�
FRPSDULQJ�VSHFLHV±QXPEHUV�FXUYHV�IURP�GLIIHUHQW�KDELWDWV��
,W�LV�HVVHQWLDO�WKDW�WKH�VDPSOLQJ�PHWKRG�JLYHV�HDFK�VSHFLHV�
and their numbers an equal chance of being recorded. The 

UHPRYDO� RI�PHDVXUHG� TXDGUDWV�� IROORZHG� E\� KHDW�JUDGLHQW�
treatment or hand sorting, to obtain the fauna is the best 

method as there is no bias in representation of the fauna, 

and a true estimate can be made of the numbers of each 

VSHFLHV�SHU�XQLW�DUHD��6RPH�RI�WKH�$±)±6�FXUYHV�LOOXVWUDWHG�
in this paper are based on timed hand collecting, which 

DSSHDUV�WR�EH�UHOLDEOH�LQ�KDELWDWV�ZKLFK�DUH�HDVLO\�H[DPLQHG��

No. of species

A

F
S

Fig. 3:  Lithuania bog, Site LA99; pitfall data.
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EXW�SHUKDSV�LV�OHVV�VR�LQ�WDOO��GHQVH�YHJHWDWLRQ��7KLV�PHWKRG�
DOVR�UHTXLUHV�VHYHUDO�¿HOG�FROOHFWRUV�ZRUNLQJ�WRJHWKHU��,Q�WKH�
work described in Duffey (1968), and especially in Duffey 

(2009), it was necessary to collect for nine hours before 

QR�QHZ�XQUHFRUGHG�VSHFLHV��RU�YHU\�IHZ��ZHUH�IRXQG��7KLV�
ZDV�DFKLHYHG�E\�UHFUXLWLQJ�D�WHDP�RI�QLQH�SHRSOH�ZRUNLQJ�
together for one hour in a designated habitat. 

Faunal characteristics of structurally diverse habitats

0RVW�ZLOGOLIH�KDELWDWV�DUH�YDULDEOH� LQ� VWUXFWXUH�EHFDXVH�
WKH\� KDYH� D� GLYHUVH� ÀRUD�ZKLFK� FUHDWHV� QXPHURXV�PLFUR�
habitats. The characteristics of the fauna in a habitat which 

LV� VWUXFWXUDOO\� FRPSOH[� FDQ� EH� LOOXVWUDWHG� E\� D� VWXG\� RI� D�
KHDWKODQG�DW�0ROV�LQ�'HQPDUN�LQ�6HSWHPEHU�������'XIIH\�
�������$�SORW�PHDVXULQJ�����î�����P�ZDV� VHOHFWHG� IRU� WKH�
VWXG\�DV�WKHUH�DSSHDUHG�WR�EH�QR�GLVWXUEDQFH��7KH�YHJHWDWLRQ�
map (Fig. 4A) included a patch of Calluna heather, scattered 

tussocks of the grass 'HVFKDPSVLD�ÀH[XRVD (L.) Trin. more 

than 15 cm in height, short grass areas of Corynephorus 
canescens� �/��� 3�� %HDXY��� FDUSHWV� RI� PRVVHV� DQG� OLFKHQV��
DQG�DERXW�����EDUH�JURXQG��7KH�SORW�ZDV�GLYLGHG�LQWR�����
TXDGUDWV�����î����FP��(DFK�TXDGUDW�ZDV�UHPRYHG�DQG�KDQG�
sorted in the laboratory to collect the spiders and beetles. 

Thirty species and 813 spiders were recorded, of which 

3 Abundant species accounted for 75.5% of the total, 11 

Frequent species 20%, and 14 Scarce species 4.5%. Figs. 

4B, C and D illustrate the number of spiders taken in each 

���î����FP�VTXDUH�� DQG� WKH�GLVWULEXWLRQ�RI� WZR�VSHFLHV� LQ�
UHODWLRQ� WR� WKH� YHJHWDWLRQ�� 7KH� UHVXOWLQJ� $±)±6� FXUYH�
�)LJ���(��LV�D�QHDU�YHUWLFDO�VWUDLJKW�OLQH��VXJJHVWLQJ�D�¿[HG�
relationship between the species and their numbers due to 

KDELWDW�GLYHUVLW\��7KH�$±)±6�FXUYH� IRU� WKH�EHHWOH� IDXQD� LV�
FORVHU�WR�WKH�WHPSOHW�FXUYH��)LJ���$���1HDU�YHUWLFDO�VWUDLJKW�
OLQHV�ZHUH�DOVR�IRXQG�LQ�WKH�ULFK�ÀRUDV�RI�WKUHH�IHQV�LQ�WKH�
Norfolk Broads, where the sampling method was by timed 

KDQG�FROOHFWLRQ��)LJ������,Q�WKLV�FDVH��JUHDWHU�KDELWDW�GLYHU-
VLW\�ZDV�LQDGYHUWHQWO\�LQWURGXFHG�E\�WKH�VDPSOLQJ�PHWKRG��
7KH�WHDP�RI�QLQH�SHRSOH�VSUHDG�RXW�RYHU�WKH�GHVLJQDWHG�IHQ�
KDELWDW�FRYHUHG�D�FRQVLGHUDEO\�ODUJHU�DUHD�WKDQ�����î�����P��
Consequently, each person collected in a slightly different 

DUHD� DQG� VR� VDPSOHG� D�PRUH�GLYHUVH� UDQJH�RI� VSHFLHV� DQG�
numbers.

Spider populations in agricultural crops

,QYHUWHEUDWH�SUHGDWRUV��SDUWLFXODUO\�VSLGHUV��KDYH�DWWUDFWHG�
many studies to ascertain whether they are numerous enough 

WR�FRQWURO�FURS�SHVWV��5DDWLNDLQHQ�	�+XKWD��������VWXGLHG�
WKH�VSLGHU�IDXQD�RI�)LQQLVK�RDW�¿HOGV�XVLQJ�VZHHS�QHWV��7KH\�
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)LJ������0ROV�KHDWKODQG��'HQPDUN��A�9HJHWDWLRQ�PDS�RI�����î�����P�VWXG\�SORW��B�1XPEHUV�RI�VSLGHUV�UHFRUGHG�LQ�HDFK����î����FP�TXDGUDW��C Distribution of 

the spider Trichopterna cito�LQ�WKH�����TXDGUDWV�RQ�WKH�0ROV�KHDWKODQG��D Distribution of the spiders Dipoena prona��Ÿ��DQG�Scotina gracilipes (Ɣ) 

LQ�WKH�����TXDGUDWV�RQ�WKH�0ROV�KHDWKODQG��E�7KH�$±)±6�FXUYH�RI�WKH�0ROV�KHDWKODQG�VSLGHU�IDXQD�
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worked in 12 different regions of Finland, sampling up to 

��� ¿HOGV� LQ� HDFK�� H[FOXGLQJ� DQ\� ZKLFK� KDG� EHHQ� WUHDWHG�
with herbicides. A sample of 60 sweeps was made in each 

¿HOG��DQG�D�JUDQG�WRWDO�RI����VSHFLHV�DQG�����VSLGHUV�IURP�
all regions were recorded. The numbers per region were low 

DQG�� LQ���RXW�RI� WKH�����QR�$EXQGDQW�VSHFLHV�RFFXUUHG�� ,Q�
region 12 (Fig. 6A), where 21 species and 93 spiders were 

taken, there was no difference in the proportion of the total 

accounted for by the Abundant and Frequent categories 

VR�WKH�$±)±6�FXUYH�ZDV�UHYHUVHG��,Q�UHJLRQ����ZKHUH�RQO\�
���VSLGHUV�ZHUH�UHFRUGHG��WKH�FXUYH�WRRN�D�GLIIHUHQW�VKDSH�
because Scarce species scored a higher proportion of the 

total than the Frequent category (Fig. 6B). The inadequate 

GDWD� REWDLQHG� SHU� UHJLRQ�ZHUH� XQDEOH� WR� SURGXFH� D� FXUYH�
FKDUDFWHULVWLF�RI�WKH�RDW�¿HOG�VSLGHU�IDXQD��+RZHYHU�� LI�DOO�
����VDPSOHV�IURP�DERXW�����RDW�¿HOGV�VXUYH\HG�E\�VZHHS�
QHWWLQJ� LQ� WKH� ��� UHJLRQV� DUH� FRPELQHG�� WKH�$±)±6� FXUYH�
becomes more like the templet L-shape (Fig. 2A), because 

there were numerous slight differences in the faunas of such 

a large number of structurally uniform habitats. 

Samu et al. (2010) studied the spider fauna in two alfalfa 

�OXFHUQH�� ¿HOGV� E\� VXFWLRQ� VDPSOLQJ�� 7KH� DOIDOID� ZDV� FXW�
three times per year. The authors carried out a short-term 

VXUYH\�� WDNLQJ� D� WRWDO� RI� ��� VDPSOHV� EHWZHHQ� 0D\� DQG�
1RYHPEHU� ������ UHFRUGLQJ� ��� VSHFLHV� DQG� ����� VSLGHUV��
7KH�$±)±6�FXUYH��)LJ�����LV�DOPRVW�D�VWUDLJKW�OLQH�EHFDXVH�
��$EXQGDQW� VSHFLHV� DFFRXQWHG� IRU� RYHU� ���� RI� WKH� WRWDO�
spiders and both the Frequent and Scarce categories scored 

YHU\�ORZ�YDOXHV��2Q�WKH�RWKHU�¿HOG�RI�DOIDOID�WKH\�FRQGXFWHG�
D� ORQJ�WHUP� VWXG\� ODVWLQJ� ¿YH� \HDUV� IURP� ����� WR� �����

No. of species

A

F

S

Fig. 5:  Sutton Broad, Norfolk, fenland spider fauna by timed hand collec-

tion.

)LJ�����)LQODQG�RDW�¿HOG�VXUYH\��FROOHFWLRQV�E\�VZHHS�QHW��A Site 12; B Site 7.
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DQG�QXPEHUV�RI�VSLGHUV�RUJDQL]H� WKHPVHOYHV� LQ�UHODWLRQ� WR�
WKH� HQYLURQPHQWDO� FKDUDFWHULVWLFV� RI� WKH� ODQGVFDSH� ZKHUH�
they occur. Although the terms ‘habitat’ and ‘niche’ are 

XVHIXO� FRQFHSWV�� WKHLU� XVH� LQ�PDQ\� SXEOLFDWLRQV� JLYHV� WKH�
LPSUHVVLRQ�WKDW�D�¿[HG�ODEHO�FDQ�EH�DWWDFKHG�WR�HDFK�VSHFLHV�
WR�GHVFULEH�LWV�OLYLQJ�VSDFH�DQG�WKH�UHVRXUFHV�LW�QHHGV��7KH�
more we learn about the biology and distribution of spiders 

WKURXJKRXW�WKHLU�WRWDO�UDQJH��WKH�PRUH�ZH�UHDOL]H�WKDW�¿[HG�
labels are not accurate descriptions because so many species 

DUH�DEOH�WR�WROHUDWH�DQG�H[SORLW�PDQ\�W\SHV�RI�HQYLURQPHQWDO�
FRQGLWLRQV��'XIIH\��������2I�WKH�DSSUR[LPDWHO\�����VSHFLHV�
NQRZQ�LQ�%ULWDLQ��QHDUO\�KDOI���������KDYH�EHHQ�UHFRUGHG�
LQ�WKH�YHU\�GLIIHUHQW�ODQGVFDSHV�DQG�FOLPDWLF�FRQGLWLRQV�RI�
DOO�IRXU�UHJLRQV��6FRWODQG��:DOHV��1RUWKHUQ�(QJODQG��DERYH�
53°N) and Southern England (below 53°N) (data from 

+DUYH\�et al���������6RPH�DUH�FRPPRQ�HYHU\ZKHUH�ZKLOH�
others show a preference for one or more regions. There 

DUH�QXPHURXV�H[DPSOHV�RI�VSHFLHV�ZKLFK�DGDSW�WR�GLIIHUHQW�
habitats according to the region in which they occur so that 

the species–numbers relationship also changes.

2. This attempt to characterize a spider population 

DFFRUGLQJ� WR�SDUWLFXODU� HQYLURQPHQWDO� FRQGLWLRQV� LV�SURYL-
sional and needs more study and analysis, especially for 

agricultural crops, some of which may not be appropriate 

for this type of analysis. The three categories of Abundant, 

Frequent and Scarce were found in nearly all population 

studies for which there were adequate and accurate data. 

All the semi-natural habitat types used in making the 

JUDSKV�ZHUH�WKUHH�GLPHQVLRQDO��KDYLQJ�OHQJWK��EUHDGWK�DQG�
GHSWK��EXW� WKHUH�DUH�ZHOO�NQRZQ�H[DPSOHV�ZKLFK�DUH� WZR�
GLPHQVLRQDO�� KDYLQJ� D� JURXQG�FRYHU� YHJHWDWLRQ� RI� OLFKHQV�

�H[FHSWLQJ��������6XFWLRQ�VDPSOHV�ZHUH�WDNHQ�VL[�WLPHV�SHU�
\HDU� �)HEUXDU\±$SULO�� 0D\±$XJXVW�� 6HSWHPEHU±2FWREHU��
and a total of 43 species and 919 spiders was recorded. The 

WZR�FXUYHV�DUH�VLPLODU��WKH�RQO\�GLIIHUHQFH�EHLQJ�WKH�ODUJHU�
QXPEHU�RI�6FDUFH�VSHFLHV�LQ�WKH�ORQJ�WHUP�VWXG\��7KH�FXUYHV�
are close to those typical for pitfall-trap data.

Samu et al. (2010) commented that, if left alone, alfalfa 

¿HOGV� FRQYHUW� LQWR�PHDGRZV� DQG� DIWHU� WKUHH� WR� IRXU� \HDUV�
WKH� VSLGHU� IDXQD� UHDFKHV� µLWV� FOLPDWLF� DQG�PD[LPDO� DEXQ-

dance’. Duffey (2009) noted that 9-hour collections made 

in two different parts of a single fen habitat on the same 

day produced different species but similar abundance totals. 

These records suggest that there may be a carrying-capacity 

OLPLW�LQ�DQ\�VSHFL¿F�KDELWDW�
)LJXUH���LOOXVWUDWHV�WKH�$±)±6�FXUYH�REWDLQHG�LQ�D�SDVWXUH�

QRUPDOO\�JUD]HG�E\�FDWWOH��7KH�DQLPDOV�ZHUH� UHPRYHG� IRU�
nearly four months in 1987 (April–July) to grow a crop of 

KD\��SURYLGLQJ�DQ�RSSRUWXQLW\� WR�XVH�SLWIDOO� WUDSV��7KH� VL[�
most abundant species, out of a total of 33, accounted for 

����RI�WKH�WRWDO�IDXQD��'XIIH\��������7KH�$±)±6�FXUYH�LV�
distorted because only a few species dominated the fauna, 

as recorded by pitfall traps. Although the traps were oper-

ating during a period of no disturbance the results seem to 

UHÀHFW�WKH�FKDUDFWHULVWLFV�RI�WKH�SRRU�IDXQD�QRUPDOO\�DVVRFL-
ated with a pasture subject to cattle grazing.

Discussion and provisional conclusions

1. The study of wildlife populations is part of community 

HFRORJ\�EXW�ZH�KDYH�OLWWOH�LQIRUPDWLRQ�RQ�KRZ�WKH�VSHFLHV�

No. of species

)LJ�����$OIDOID�VSLGHU�VXUYH\�E\�VXFWLRQ�VDPSOHU��VKRUW�WHUP�VWXG\��+XQJDU\�

A

F
S

No. of species
Fig. 8:  Cattle-grazed pasture; pitfall study during period of hay crop, 

Northamptonshire.
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F
S
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and mosses, or prostrate and creeping plants with minimum 

depth and no litter layer. Very little seems to be known of 

how the species–numbers relationship of spider populations 

YDULHV�LQ�WZR��DQG�WKUHH�GLPHQVLRQDO�IRUPDWLRQV��2EVHUYD-
tions suggest that the former are usually low in numbers but 

may, in some circumstances, be rich in species if the ground 

VXUIDFH�ÀRUD� LV� GLYHUVH�� ,Q� VXFK� FDVHV� LV� WKH� WXUQRYHU� UDWH�
KLJK�IRU�VRPH�VSHFLHV�KDYLQJ�D�VKRUW�UHVLGHQFH�WLPH�ZKLOH�
QHZ� RQHV� DUH� FRQWLQXDOO\� DWWHPSWLQJ� WR� FRORQL]H"� ,I� VR��
FRXOG�WKLV�EH�DQ�RSSRUWXQLW\�WR�ORRN�IRU�WKH�HOXVLYH�HYLGHQFH�
of competition?

���7KH�WHPSOHW�FXUYH�GHULYHG�IURP�XQGLVWXUEHG�F. rubra 

grassland in September illustrates the characteristic species–

numbers relationship in the spider population at that time. 

,Q�VRPH�RI� WKH�RWKHU�PRQWKV��IRU�H[DPSOH�$SULO��0D\�DQG�
June, the data for each were inadequate for analysis but if 

all the records for the three months are combined the A–F–S 

FXUYH�ZDV�VLPLODU�WR�WKH�WHPSOHW��$�PRUH�H[WUHPH�H[DPSOH�
RFFXUUHG� LQ� WKH� RDW�¿HOG� VXUYH\� ZKHUH� LQGLYLGXDO� ¿HOGV�
QHYHU� SURYLGHG� DGHTXDWH� GDWD� IRU� DQDO\VLV� EXW� ZKHQ� WKH�
VXUYH\�UHVXOWV�IURP�DOO�����¿HOGV�ZHUH�FRPELQHG�WKH�FXUYH�
ZDV�VLPLODU�WR�WKH�WHPSOHW��7KH�H[SODQDWLRQ�VHHPV�WR�EH�WKDW�
WKH�IDXQD�RI�HDFK�LQGLYLGXDO�VXUYH\�LV�VOLJKWO\�GLIIHUHQW�IURP�
the others so that when all the differences are combined a 

more balanced species–numbers relationship is obtained.

7KH�$±)±6�FXUYH�VHHPV�WR�EH�VHQVLWLYH�WR�VPDOO�GLIIHU-
ences in faunal characteristics. Adequate data from single 

VLWHV�ZKLFK�DUH�VWUXFWXUDOO\�DQG�ÀRULVWLFDOO\�ULFK��IRU�H[DPSOH�
WKH� 0ROV� KHDWKODQG�� SURGXFH� D� QHDU�YHUWLFDO� VWUDLJKW� OLQH�
while the undisturbed Brachypodium pinnatum grassland, 

which has a poor fauna because of structural uniformity, 

forms a diagonal straight line. The bias in pitfall trap data 

DOZD\V�SURGXFHV�D�FXUYH�ZLWK�D�ORQJ�$±)�VHFWLRQ��7KLV�ZDV�
particularly emphatic in the fauna in a cattle-grazed pasture 

where the few Abundant species accounted for more than 

90% of the total spiders.

4. Although the causes of the numerous changes in the 

Abundant, Frequent and Scarce categories described in this 

SDSHU�KDYH�QRW�\HW�EHHQ� LQYHVWLJDWHG� WKRURXJKO\�� D�SDUWLDO�
H[SODQDWLRQ� LV� EHFDXVH� HQYLURQPHQWDO� FRQGLWLRQV� FKDQJH�
ZLWK� VHDVRQ�� 7KH� YHJHWDWLRQ� GHYHORSV� RU� GHFOLQHV� IURP�
VSULQJ�WR�DXWXPQ�DQG�VSLGHU�VSHFLHV�KDYH�GLIIHUHQW�EUHHGLQJ�
and dispersal periods. No immature spiders were included 

in the analyses as the majority cannot be determined with 

accuracy. This means that at certain times of the year some 

common species are not recorded although their offspring 

PD\�EH�QXPHURXV��7KH�IHZ�VSHFLHV�WKDW�FDQ�EH�LGHQWL¿HG�LQ�
WKH�ODWHU�VWDJHV�RI�GHYHORSPHQW�EHIRUH�EHFRPLQJ�DGXOW�ZHUH�
QRW�LQFOXGHG�EHFDXVH�WKLV�ZRXOG�FUHDWH�D�ELDV�LQ�WKHLU�IDYRXU�

5. The combined data from suction sampling in the 

DOIDOID�FURS� ORQJ� VXUYH\� RYHU� VHYHUDO� \HDUV� SURGXFHG�
D� FXUYH� VLPLODU� WR� WKDW� W\SLFDOO\� DVVRFLDWHG� ZLWK� SLWIDOO�
catches, emphasizing the long A–F section and the short 

)±6��6XFWLRQ�VDPSOLQJ�GRHV�QRW�KDYH�WKH�ELDVHV�RI�SLWIDOOV��
though other limitations are known (Duffey 1980), but it is 

SRVVLEOH�WKDW�WKH�DOIDOID�FXUYH�PD\�EH�QHDUHU�D�WUXH�UHÀHFWLRQ�
of the species–numbers relationship. This was not recorded 

for oat crops in Finland where the agrobiont spider fauna 

and the sampling method were different.
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Introduction

A male Trochosa ruricola (De Geer, 1778) with deformed 

palps (Fig. 1) was collected from a salt marsh along the 

<VHU�HVWXDU\�DW�1LHXZSRUW��%HOJLXP��RQ�0D\�����������,W�LV�
described and illustrated here, with a discussion on possible 

interpretations.

Description

Distal to the tibia, the deformed “palp” is apparently 

composed of three sections that might be interpreted as the 

metatarsus and the two-pseudosegmented tarsus (Figs. 2–5). 

The two tarsal pseudosegments are clearly hairy. The three 

sections apparently emerge out of the “cymbium”, which 

is recognized by the presence of a terminal claw. The last 

pseudosegment of the apparently two-pseudosegmented 

tarsus is bulbus-like: it bears the embolus and the median 

and terminal apophyses, both of which are clearly  deformed. 

Left and right palps are identical in structure. The modi-

¿HG�SDOS�LV�FOHDUO\�ORQJHU�WKDQ�D�QRUPDO�SDOS��E\�RQH�WKLUG�
ZKHQ�YLHZHG�SURSRUWLRQDOO\�DJDLQVW�OHJ�,�DQG�WKH�FHSKDOR-

WKRUD[� OHQJWK�RI�D�QRUPDO�PDOH� IURP� WKH�VDPH�SRSXODWLRQ�
(Table 1).

Discussion

7KH� V\PPHWU\� RI� WKH� WHUDWRORJ\� PDNHV� WKH� FDVH� HYHQ�
more interesting in that it is unlikely to be a meaningless 

GHYHORSPHQWDO�HUURU��,I�WKLV�REVHUYHG�WHUDWRORJ\�LV�D�UHÀHF-
WLRQ�RI�WKH�WUDQVIRUPDWLRQ�RI�WKH�GLVWDO�VHJPHQWV�RI�WKH�¿UVW�
ambulatory appendage (comparable to the female palp) into 

the male copulatory organ, then this case might throw a new 

light onto the ontogeny of the male palpus in spiders. 

,W� PLJKW� VXJJHVW� WKDW� WKH� WHUPLQDO� SDOS� VWUXFWXUHV��
cymbium and bulbus, are possibly the result of a fusion of 

WKH�PHWDWDUVXV�DQG�WKH�WDUVXV��DQG�WKDW�WKH�WDUVXV�PLJKW�HYHQ�
KDYH�EHHQ�FRPSRVHG�RI�WZR�SVHXGRVHJPHQWV�VHSDUDWHG�E\�D�
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TP NP T1 N1

Femur 1.16 1.26 Femur 2.08 2.25

Patella 0.60 0.72 Patella 0.97 1.17

Tibia 0.54 0.74 Tibia 1.65 1.84

0W" 0.95 0HWDWDUVXV 1.61 1.75

Cymbium 1.09 1.17

T1? 0.45 Tarsus 1.30 1.38

T2? 0.39

Claw 0.13 0.14

TL 5.18 3.89 7.74 8.53

CL 3.14 3.25

TL/CL 1.65 1.19

Table 1:  Length measurements (in mm) of the teratological palp (TP), a 

QRUPDO�SDOS� �13��� WKH� WHUDWRORJLFDO�/HJ� ,� �7���� D�QRUPDO�/HJ���
�1����WRWDO�OHQJWKV��7/���FHSKDORWKRUD[�OHQJWKV��&/���DQG�7/�&/�
ratio.Fig. 1: Symmetric palpal teratology in Trochosa ruricola (de Geer, 1778).

Symmetric palpal teratology


