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1. Introduction
T he s tu d y  o f th e  in v e r te b ra te  fa u n a  o f p in e  tre e  crow ns re p o r te d  in  th is  p a p e r  

w as o rig in a lly  s ta r te d  to  assess th e  im p a c t o f p re d a to rs  on f i r s t  in s ta r  la rv a e  o f th e  
p in e  lo o p er, B u p a lu s  p in ia r iu s  L i n n a e u s  (G eom etridae), b y  w ay  o f th e  p rec ip itiu e  
te s t. As sh o w n  earlie r ( K l o m p  1966) ju v en ile  m o r ta l ity  is a  p re d o m in a n t co m p o n en t 
in  th e  ca u sa tio n  o f th e  d e n s ity  f lu c tu a t io n s  of th e  m o th , d u e  to  th e  g re a t v a r ia b il ity  
o f th e  p ro p o r tio n  o f y o u n g  la rv a e  d y in g  each  y ea r. T herefo re , i t  p ro v ed  desirab le  
to  an a ly se  th e  ag en ts  causing  th is  m o r ta l ity , a n d  in v e r te b ra te  p re d a to rs  w ere th e  
f i r s t  to  be  considered .

H o w ev er, w h en  th e  s tu d y  o f  th e  fa u n a  h a d  s ta r te d , th e  p in e  looper p o p u la tio n  
declined  to  e x tre m e ly  low  d e n s ity  levels as a  re s u lt o f h ig h  p u p a l p a ra s itism , w h ich  
m ad e  th e  a p p lic a tio n  o f th e  p ree ip itin e  te s t  a  r a th e r  useless en te rp rise . T herefo re , 
in  th is  p a p e r  th e  re s u lts  o f th e  sam p ling  o f th e  fa u n a  w ill b e  g iv en  o n ly  to  b e  co m 
p a re d  w ith  o th e r  fa u n a l s tu d ie s  o f p ine  trees  p e rfo rm ed  elsew here in  E u ro p e , an d  
a t  a  la te r  stag e , w ith  th e  co m position  a n d  th e  a b u n d a n c e  o f th e  fa u n a  in  th e  sam e 
p in e  fo re s t w h en  th e  p in e  looper w ill h av e  re tu rn e d  to  h ig h er levels in  la te r  y ea rs .

I n  1967 a n d  1968 th e  sam p lin g  w as ca rr ied  o u t in  th e  a rea  d esc rib ed  b y  K l o m p  
(1966), th e  c en tra l p a r t  o f 20 h a  o f  p in e  fo rest, 25 k m  N W  of A rn h em  (p lo ts 1 to  6; 
F ig . 1). T he  tre e s  w ere a b o u t 15 m  h igh , a n d  th e ir  d e n s ity  a m o u n te d  to  6 p e r 
100 sq .m . F ro m  1969 on w ard s sam p les w ere ta k e n  fro m  th e  p lo ts  9 a n d  10 (F ig. 1), 
th e  tre e s  o f w h ich  w ere a b o u t 10 m  h ig h  w ith  a  d e n s ity  o f 14 p e r  100 sq .m .

2. Methods
The sampling method used was that described by Klomp (1966), to which the reader is referred for details. In 

one sample needled twigs cut from 2 randomly selected trees were collected, and mixed up in a big sack of cloth.
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In 1.967 three such samples were taken within a period of 3—7 days, and the three density measurements averaged, 
to give a  mean density estimate for the sampling period. In  1968 and later years six such samples were taken within 
each sampling period of 2 —3 (rarely up to 8) days. There were 4 sampling periods each year (usually one in each 
of the months June, July, August and September), except in 1968 when there were only 3 periods (Table 1). For- 
mean dates of sampling periods see Figs . 4 —7. .

Table 1
R a n g es  of v a r ia t io n  an d  m e a n  n u m b e rs  of sh o o ts  p e r  sa m p le  (sack) in  d if fe r e n t  y e a rs , 
an d  som e o th e r  q u a n t i ta t iv e  d a ta  on sa m p lin g

Years
Number of shoots 

per sample No. of sampling 
periods

No. of samples 
per period

Total no. 
of samples

Range Mean

1967 2030-4598 3137 4 3 12
1968 1886-3619 2561 3 6 18
1969 1628-3364 2363 4 6 24
1070 1508-3780 2549 4 6 24
1971 1697-3614 2679 4 6 24

The size of the samples was determined according to the method of K lomp (1966), where the number of yearling 
shoots present in each sack was used as an index. The variation of this measure is indicated in Table 1.

The number of shoots per tree of average size amounted to 5500. The amount of twigs cut from one tree varied 
roughly from one tenth to three quarters of the crown for large and small trees respectively. All density estimates 
were expressed as numbers of animals present in a  twig mass containing 1000 shoots of the current year, which 
roughly corresponds with 21/« m2 ground surface (Klomp 1966). See Table 3 and Figs. 4 —7.

After sampling the sacks were placed in a  container filled with carbon dioxyde during a  24 hours period to kill 
the animals. Then the twigs were shaken separately over a  large cloth spread on the ground of the field station, 
the animals collected and stored in ethyl alcohol.

Fig. 1, The plots of pine forest where the density of the invertebrate fauna was assessed. Densely 
hatched areas (including the plots 1—8) are pine plantations 62 years old in 1967; thinly hatched areas 
(plots 9 and 10) are pine plantations 47 years old in 1967. These areas are surrounded by grounds 
covered with scattered pine trees of all ages, among which those of 40 to 60 years predominate, so 
that the dense parts resemble the plantations to a  large extent
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3. Selection oi the animals collected
The sampling method used was inappropriate for readily flying insects, and for leaf miners and species spinning 

silken tents, which can hardly be dislodged. Though such species are sometimes shaken off the twigs their numbers 
will be unreliable, and therefore are left out of consideration. Of the other animals the very small to small phyto
phagous species, like microlepidoptera, aphids, psocids, jassids, mites and the small neuropteron Conwentzia pso- 
ciformis (Curtis) were disregarded, because it  appeared to  be very time-consuming to pick them Quantitatively 
from the cloth. All other animal groups were collected, both the phytophagous and the potentially predatory 
species.

The densities of the animals differ considerably. The rarest species go down to 0.04 per 1000 shoots, whereas the 
numbers of the commonest ones amount to 70 per 1000 shoots. When 6 samples are averaged, the coefficients of 
variation of the commonest species roughly equal 10 — 80%, and those of the rarest ones 100%. I t  is pointed out 
emphatically th a t for more reliable data a t very low densities the size of the samples should be increased consi
derably, but in practice this proved to be impossible.

4. Results
T h e  re su lts  o f th e  sam p lin g  h av e  b een  p re se n te d  in  fo u r d iffe ren t w a y s :

a . T he  n u m b e rs  o f an im a ls  in  d iffe ren t g roups , m o s tly  o rders, h av e  b een  su m m arized  
in  h is to g ram s, to  en ab le  a n  easy  co m p ariso n  of th e  ab u n d an ce  w ith in  th ese  g roups, 
b o th  w ith in  a n d  b e tw een  y ea rs  (Figs. 4A  — E ).
b . A  m ore  d e ta ile d  su rv ey  o f th e  o rd ers  is p re se n te d  in  T ab le  3, w here fo r species, 
p re s e n t in  a t  le a s t 2 o u t o f 5 y ea rs  o f s tu d y , th e  m ean  n u m b e r over 1 sam p lin g  p e rio d  
is g iv en  fo r each  y ea r. T he  sam p lin g  p e rio d  chosen  is th e  one in  w h ich  th e  species 
w as m o s t a b u n d a n t over th e  y e a r  concerned .
c. T he  species p re se n t in  on ly  one y e a r  o u t o f f iv e  y ea rs  o f s tu d y  h av e  b een  lis ted  
in  T ab le  4 to g e th e r  w ith  th e  y e a r  o f th e ir  occurrence a n d  th e  sam p lin g  period (s) in  
w h ich  th e y  w ere  found .
d. F o r  th e  co m m o n est species th e  com ple te  d a ta  (num bers o f ju v en ile s  p lu s a d u lts  
in  each  sam ple) h av e  b een  assem b led  in  g rap h s  (Fig. 5 A  —C, A ran eae ; F ig . 6 A —C, 
C o leo p te ra ; F ig . 7 A  — C, H e te ro p te ra ) , to  show  th e  a n n u a l levels o f a b u n d a n c e  a n d  
th e  changes in  n u m b ers  in  th e  course o f th e  seasons.

T he  d a ta  p re se n te d  in  th e se  ta b le s  a n d  figu res  w ill be  d iscussed  in  th e  sec tions 4.2 
a n d  4.3, p reced ed  b y  a  b r ie f  co n sid e ra tio n  o f th e  re la tio n  be tw een  th e  n u m b e r of 
species a n d  th e  n u m b e r o f in d iv id u a ls  in  th e  w hole fa u n a  o f a r th ro p o d s  (sec tion  4.1).

4.1. The number of species and the number of individuals
I t  h a s  b een  s ta te d  b y  W il l ia m s  (1964) t h a t  “ i f  a  ra n d o m  sam p le  o f in d iv id u a ls  

is ta k e n  fro m  a  m ix ed  w ild  p o p u la tio n  o f an im a ls  co n ta in in g  a  large n u m b e r o f 
species, th e re  a p p e a rs  to  b e  a m a th e m a tic a l o rd e r in  th e  re la tiv e  ab u n d an ce  o f th e  
d iffe ren t species rep re sen ted . I n  genera l, m ore  species a re  re p re se n te d  b y  one in 
d iv id u a l th a n  b y  tw o , m ore  b y  tw o  th a n  b y  th re e , a n d  so on. T he  freq u en cy  d is tr i 
b u tio n  o f  th e  n u m b e r of species w ith  d iffe ren t n u m b ers  o f in d iv id u a ls  is o f  th e  hollow  
cu rv e  ty p e ” . I t  h a s  b een  suggested  b y  F i s h e r  e t al. (1943) t h a t  th is  d is tr ib u tio n  
f i ts  th e  lo g a rith m ic  series, w hereas P r e s t o n  (1948) is o f th e  op in ion  t h a t  i t  m ig h t be 
b e t te r  re p re se n te d  b y  a  log -no rm al d is tr ib u tio n .

W e h av e  co nsidered  th e  spec ies-abundance  re la tio n s  in  th e  sam p lin g  co llections 
o f a r th ro p o d s  fro m  th e  y e a r  1970 as  a n  exam ple . T he  frequencies o f th e  species r e 
p re se n te d  b y  d iffe ren t n u m b ers  o f in d iv id u a ls  a re  g iven  in  th e  h is to g ram s of F ig . 2, 
w h ich  m a y  be  considered  as ap p ro x im a tin g  tru n c a te  n o rm a l d is tr ib u tio n s . T h is  is 
c o rro b o ra te d  b y  F ig . 3, w here  th e  frequencies o f species o b ta in e d  in  A u g u st h av e  
b een  p lo t te d  as a cc u m u la te d  p e rcen tag es on  n o rm a l p ro b a b ili ty  p ap e r, a n d  th e y  
a p p e a r  to  a p p ro x im a te  a s tra ig h t line. S im ilar d is tr ib u tio n s  w ere fo u n d  fo r th e  o th e r  
m o n th s .

F u r th e r ,  i t  is show n in  T ab le  2, w here th e  to ta l  n u m b e rs  o f  species a n d  in d iv id u a ls  
fo r th e  4 sam p lin g  periods o f  1970 a re  g iven , th a t  th e  n u m b ers  o f species show  n o ta b ly  
l i t t le  v a r ia tio n  b e tw een  periods. O n th e  o th e r  h a n d , th e  n u m b e rs  o f in d iv id u a ls  a re  
m u ch  m ore  v a ria b le : in  A u g u st i t  is a b o u t tw ice  th e  n u m b e r o f Ju ly . A s show n in 
F ig . 4 D , th is  is m a in ly  d u e  to  th e  re p ro d u c tio n  in  th e  sp ider p o p u la tio n .
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D U M B E R  OF IN D IV ID U A L S  P E R  S P E C IE S

Fig. 2. Frequency distributions of the number of species over the number of individuals in the 4 
sampling periods of 1970. The original data on abundance (abscissa) have been transformed to a log 
scale differing times 3: class 1 is composed of all species represented in the samples by 1 individual 
only; class 3 includes all species with 2, 3, and 4 individuals; class 9 all those represented by 5 —13 
individuals, and so forth '

Table 2
T he t o t a l  n u m b e r  of sp ec ies  (S), th e  to t a l  n u m b er 
of in d iv id u a ls  (N), an d  th e  in d ex  of d iv e r s i ty  (a) 
fo r t h e  4 sa m p lin g  p e r io d s  of 1970

Sampling period S N <x

June 66 2838 12
July 68 1984 13
August 73 3751 13
September 64 3311 11

U sin g  th e  n u m b ers  o f T ab le  2, w e d e te rm in e d  th e  d iv e rs ity  ind ices fo r th e  sam p ling  
p e rio d s u n d e r  co n sid e ra tio n  w ith  th e  a id  o f th e  m o n o g ram  p re se n te d  b y  W il l ia m s  
(1964). T he  sm all v a r ia tio n  of th ese  ind ices, g iven  in  T ab le  2, in d ica te s  a  fa ir ly
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A C C U M U L A T E D  P E R C E N T A G E  O F  N U M B E R  
O F  S P E C I E S  (N O R M A L P R O B A B I L IT Y  S C A L E )
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Fig. 3. Distribution ot the accumulated 
percentage of the number of species over 
the number of individuals for the sampling 
period August 1970

c o n s ta n t d iv e rs ity  o f th e  c o m m u n ity  over th e  yea r, n o tw ith s ta n d in g  a  clear v a r ia b i
l i ty  o f th e  n u m b ers  o f in d iv id u a ls .

4.2. The abundance and diversity in different orders of animals
A ll an im a ls  co llec ted  a re  a r th ro p o d s  a n d  belong  to  2 o rders o f a rach n id s  (A raneae 

a n d  O pilion ida), a n d  8 o rders  o f in sec ts  (C oleóptera , D e rm a p te ra , D ic ty o p te ra , 
D íp te ra , H e te ro p te ra , H y m e n o p te ra , L ep id o p te ra , a n d  N eu ro p te ra ).

T h e  n u m b ers  o f in d iv id u a ls  p e r  1000 p ine  shoo ts e s tab lish ed  w ith in  th ese  orders 
h av e  b een  assem b led  in  F ig . 4 A  — E . I t  is show n th a t  th e  sp iders c o n s titu te  b y  fa r  
th e  m o s t n u m ero u s  g roup . T h is  is due  to  th e  fa c t th a t  n e a rly  a ll species rep ro d u ce  
on  th e  trees , m o s tly  d u rin g  m id- a n d  la te  sum m er, g iv ing  a n  eno rm ous increase  of 
ju v en ile s  in  th e  sam ples. A ll species a re  p red ac io u s a n d  p re y  ch iefly  u p o n  sm all 
an im a ls  n o t in c lu d ed  in  th e  census, such  as ap h id s , psocids, jassid s , a n d  m ite s ; 
w eb -b u ild in g  species ad d itio n a lly  p re y  on  sm all flies an d  w asps.

I n  c o n tra s t w ith  th e  sp iders, m o s t species o f beetles do n o t d ep o sit th e ir  eggs on 
th e  need led  tw igs, a n d  a re  m a in ly  fo u n d  as ad u lts , ex cep t in  ea rly  su m m er w hen 
som e coceinellids a re  in  th e  la rv a l s tag e  (T able  3). T he a d u lts  a re  sluggish, an d  n o t 
p re p a re d  to  f ly , ex cep t on  h o t su m m er d ay s , w h ich  a re  u n su ita b le  for sam p ling  for 
th is  reaso n . M ost a d u lts  a re  p h y to p h a g o u s  w ith  som e c lear excep tions, such  as 
th e  coceinellids, w h ich  a re  p redac ious b o th  in  th e  la rv a l an d  a d u lt  stages. M ore 
know ledge on th e  food  h a b its  o f th e  b ee tle s  is needed .

T h ird  in  r a n k  o f n um erousness  a re  th e  bugs, m o s t species o f w h ich  h a tc h  from  
eggs in  th e  e a rly  p a r t  o f  th e  sum m er. T h e ir  la rv a e  g en era lly  grow  u p  d u rin g  th e  
sum m er, causing  a p ro p o r tio n a te  increase  of a d u lts  to w ard s  th e  a u tu m n , w hile th e ir  
ab so lu te  n u m b ers  decrease. T he  a d u lts  d ie  a f te r  egg d ep o sitio n  or h ib e rn a te  o u ts id e  
th e  tree-crow ns. T he a d u lt  b ugs ca n n o t be  sam p led  q u a n ti ta t iv e ly  d u rin g  h o t s u m 
m er d ay s , because  th e n  th e y  f ly  re ad ily  w hen  d is tu rb ed .
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Table 3

M axim um  d e n s ity  of a n im a ls  in d if fe re n t  y e a r s  fo r a d u l ts  (A.) an d  ju v e n ile s  (J) 
s e p a ra te ly

A 1967 1968 1969 1970 1971

J pa No.b P No. P No, : P No. P No.

Araneae
A rg io p id ae

Araneus cucurbitvnus CLERCK. +  A.
displicatus (Thor ell) A 2 0.42 2 0.21 1 0.44 1 1.74 1 0.58

J 4 13.22 4 4.26 4 6.15 3 12.76 3 13.81
Araneus diadematus Cleiick A 1 0.11 4 0.07 3 0.07 _ _ __ _ _

J 2/4 0.24 2 0.32 3 0.07 1/3 0.05 1 0.12
Araneus gibbosus (Walokenaer) A 1 0.11 2 0.19 3 0.14 1 0,21 1 0.70

J 4 2.23 4 2.43 4 2.79 4 3.93 4 6.7.3
Araneus siarmi (Hahn.) A 1 0.3« 2 0.20 1 0.68 1 0.48 1 0.20

J 4 6.98 4 4.57 4 7.96 3 19.61 3 9.64
Cyclosa cónica (Palias) A — — — — — — — — —

0.12J — — — — 4 0.06 3/4 0.09 3
Meta segméntala mengei (Blackwall) A 4 0.12 — — — ~~ __ — 4 0.07

J
spec. (2 species) A — _ _ — ___ — — — — _ _

J 4 0.14 3 0.65 2 0.19 3 0.34 — —
C lu b io n id ae

Anyphaena accentuata (Walokenaer) A — — — — — — — — — _

J 2 0.8 3 0.08 4 0.13 1 0.17 4 0.20
Olubiona subsultans Thorell A 2 0.16 4 0.70 4 0.10 3 0.25 4 0.27

J 4 1.27 4 2.57 4 0.74 3 2.70 4 2.14
D ic ty n id a e

Lathys humilis (Blackwall) A 1 1.88 2 2.24 2 0.54 2 0.44 2 0.44
J 4. 2.89 3 18.45 3 0.57 3 2.27 4 1.50

D y sd e rid a e
Segrestia senoculata (Linnaeus) A _ — — — — — — __ 2 0.08

J _ _ — 2 0.05 4 0.06 3 0.11 — —

L in y p h iid a e
Drapetisca socialis (Sundevall) A _ _ — 3 0.13 ~ — 4 0.16 3 0.14.

J 3 0.25 3 0.15 2 0.16 2 0.08 2 0.23
Hypomma cornutum (Blackwall) A _ _ — — — 1 0.12 1 0.07 — —

J — — — — 4 0.10 — — __ —

Linyphia triangularis (Clerck) A 4 1.96 4 0.78 4 0,60 3 0.32 3 0.60
J 2 2.07 2 5.78 2 0.80 2 0.36 1 0.41

spec. A __ — 2 0.08 3 0.07 _ _ — —

J 2 0.16 2 0.08 — — 2 0.06 —

M iery p h  a n tid a e
Entelecara congenera (Cambridge) A 1 0.11 2 0,17 2 0.06 — — _ _ —

J — — 4 0.07 — ■— — — 4 0.11
Erigone atra (Blackwall) A 2 0.07 — — 4 0.06 — — 1 0.05

J
Brigone dentipalpis (Win.) A 1 0.07 4 0.08 — — 1 0.04 - -

J — — — — — •— — — — —

S a l t ie id a e  .
JDendryphantes rudis (Sundevall) A — — — — 3 0,07 3 0.13 2 0.06

J — — — — — — 4 0.07 — —

Salticas cingulatus (Panzer) A — — _ — — 4 0.09 — —
J — — — — — — 4 0.70 3 0.05

spec. A — — — __ — — — _ —

J — — — — — — — — 3 0,07
T e t  r  a gn a  t  h i d a e

Teiragnatha obtusa (C. L. K och) A 1 1.16 3 0.40 1 0.67 1 1.51 1 0.98
J 4 27.45 4 9.29 4 6.35 4 22.44 3 14.84

T h e r id iid a e
Theridion pollens Blackwall A 2 0.33 3 0.08 2 0.07 1 0.52 2 0.06

J — _ _ _ __ — —  . 1 0.17 — —

Theridion pinastri L. K och A — — 2 0.70 1 0.17 3 0.88 8 0.33
j 4 0.45 3 1.15 4 1.32 3 0.87 3 0.60

Theridion linctum (Walokenaer) A 1/3 0.29 3 0.82 3 0.17 1 0.64 2 0.49
J 4 2.56 4 0.44 4 0.95 4 2.61 4 2.48

Theridion vittatum C. L. ICOCH A 1 0.58 2 0.51 _ — 1 0.46 3 0.18
J 4 5.80 4 1.28 4 1.17 4 2.31 3 1.92

spec. A — — — — — — __ — — —

J 4 0.33 2 0.08 4 0.39 3 0.05 _ _ _ _

T h o m is id ae
Philodromus aureolas (Clerck) A 1 0.73 2 1.14 1 2.34 1 1.31 1 1.60
Philodromus colUnus C. L. Koch A 1 1.60 2 2.66 1 3.74 1 2.29 1 4.26
Philodromus aureolus +  collinus J 4 36.23 3 29.56 4 55.92 3 110.93 4 37.99c
Philodromus margaritatus (Clerck) A 3 0.15 2/3 0.07 1 0.07 2 0.15 — _ _

J 4 1.67 3 2.34 8 2.90 3 2.04 3 1.27
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Table- 3. (continued)

A 1967 1968 1069 1970 1971

J P No. P No. P No. P No. P No.

Xysticus audax (Schrank) A 2 0.07 2 0.07 4 0.10 3 0.21 1 0.27
•T 4 1.24 4 2.63 3 5.79 3 5.69 3 12.47

spec. A — — 3 0.08 1 0.07 — _
J — — 2 1.62 2 3.40 __ : __ _

Family and/or species unknown A 2 0.10 3 0.08 __ __ __ 1 0.27
(3 species) J 2 0.14 3 0.95 4 1.12 3 3.00 4 0.60

Coleoptera
A noM idae

Ernobius nigrinus Sturm A _ — __ — 1 0.09 : 1 0.09 : 1 0.15
C a ra b id a e

Dromius quadrinotatus P anzer A 4 0.29 4 0.20 2 0.21 4 0.34 3 0.21
C e ra m b y c id a e  •

Pogonocherus fasciculatus Degeer A __ _ _ __ 3 0.06 4 0.09 3 0.07
C hxysom elidae

Aphthona euphorbiae Schrank A _ — — _ 4 0.10 4 0.16 4 0.06
Cryptocephalus p in i Linnaeus A 4 0.24 — 3 0.42 — __ 2 0.37

C o c c in e llid a e
Adalia bipunctata Linnaeus A 4 0.16 4 0.10 _ _ _ — : __
Adalia decempunctata Linnaeus A 4 0.45 — — — _ 4 0.05 3 0.14
Änatis ocellata Linnaeus A 3 0.72 4 1.23 3 0.62 4 1.24 3 2.33

J 1 2.82 2 3.72 __ — 1 2.86 1 2.98
Aphidecta oblüerata Linnaeus A 4 0.16 4 0.08 __ _ __ __ __ __
Coccinetta septempunctata Linnaeus A 2 0.10 — _ 4 0.19 1 0.05 3/4 0.07
Myrrha octodecimguttata Linnaeus A 4 3.67 4 4.44 4 1.88 4 10.15 3 7.75

J 1 7.84 2 2.20 3 2.06 1 13.20 1 3.69
Neomysia oblongoguttata Linnaeus A 4 0.45 4 0.30 3 0.17 3 0.41 3/4 0.27

J — __ _ — 4 0.29 3 0.07 1 0.05
Propylaea quatuordecimpunctata
Linnaeus A — — — 4 0.16 1 0.10 3 0.07
Scymnus suturalis Thunberg A 4 6.81 2 6.96 3 9.57 3 9.56 3 11.22

C n rc u lio n id a e
Anthonomus varians P aykull A 2 0.61 2 1.45 2 6.13 2 4.35 1 7.06
Brachonyx pineti Paykull A — d 4 3.04 3 15.13 4 9.95 3 6.65
Magdalis memnonia Gyllenhal A 2 0.25 2 0.07 1 0.40 1 0.40 1 0.14
Pissodes notatus Fabkicius A 4 0.33 3 0.15 4 0.19 4 0.23 2 0.12
Pissodes piniphilus Herbst A — _ 4 0.08 3 0.24 2 0.13 4 0.16
Strophosomus rufipes Stephens A 4 8.97 2 6.21 4 12.29 4 39.07 4 29.43

B e rm e s tid a e
Anthrenus fuscus Olivier A _ — 2 0.17 2 0.06 1 0.06 — —

E la te r id a e
Agriotes aterrimus Linnaeus A 1 0.11 2 0.09 1 0.05 __ _ — — '
Athous subfuscus Müller A 1 0.25 2 0.13 1 0.18 1 0.57 1 0.55
Dolopius marginatus Linnaeus A 1 0.14 2 0.07 1 0.15 1 0.67 1 0.08

H e lo d id ae
öyphon variabilis Thunberg A __ __ — — 3 0.13 __ __ 4 0.06

L a th r id i id a e
Corticarina ? gibbosa H erbst A __ _ — _ 4 0.14 4 0.16 — —
Lathridius nodifer Westwood A __ — 3 0.57 3 0.07 4 0.05 — —

P  y th id a e
Salpingus castaneus P anzer A — __ 4 0.48 4 0.64 3 0.74 3 0.40

S c o ly tid a e
Blasthophagus piniperda Linnaeus A — — — : — 3 0.17 3 0.44 1/4 0.05
Hylastes ater P aykull A _ — — ■ — 4 0.06 — — . 4 0.07
Püyogenes bidentatus Herbst A 1 0.61 4 0.67 2 0.26 1 0.33 —- __

Pityophthorus glabratus BiCHHOEE A — — — 4 0.40 1 1.39 3 0.38
T e n e b rio n id a e

Cylindronotus laevioctostriatus Goeze A 2 0.41 2 0.70 1 0.95 1 1.72 1 0.76
Family and/or species unknown A 1 0.11 — — 3 0.21 1 0.11 —

0.79J — _ 2/3 0.08 1 0.28 1 0.15 1
Heteroptera
A n th o c o r id a e

Acompocoris spec. J 2 0.10 — — 2 0.06 _ — — __

A ra d id a e
Aradus cinnamomeus P anzer A — _ 4 0.07 3 : 0.21 1 : 0.49 2 0.90

J 2 0.15 — __ 1 0.54 4 . 5.10 2 1.10
L y g ae id ae

3 0.34Gastrodes grossipes BEGEER A 4 0.43 2 0.29 3 0.21 4 0.07
J 3 0.81 2 0.07 — — 2 0.08 — —

Kleidoeerys resedae P anzer A __ _ __ — 4 0.10 4 0.19 4 0.28
J 4 0.12 4 0.23 3 : 0.07 — — __ —

Miridae
7.18Alloeotomus gothicus F allen A 3 6.12 3 11.46 3 2.15 2 2.28 2

J 2 3.81 2 34.39 1 7.61 1 4.27 2 6.04
Atractotomus magnicornis F allÜN A 3 0.44 3 2.66 3 2.09 3 2.25 2 9.09

J - - 2 1.13 2 0.66 2 1.06 2 0.06
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Table 3. (continued)

A 1967 1968 1969 1970 1971

3 P No. P No. P No. p Wo. r No.

Camptozygum pinastri F allen A 3 4.22 2 6.72 2 6.13 2 3.73 2 1.07
J 2 3.52 2 0.39 1 19.98 1 19.47 1 3.63

Dichrooscytus rufipennis F ieber A 2 0.27 2 0.24 1 0.40 1 0.86 1 0.24
J 1 0.11 — — 1 0.09 1 0.05 —

Orthotylus fuscescens Kirschbaum A - ~ “ — 1 0,26 ~ — 1 0.25

Phytocoris p in i Kirschbaum A 3 1.95 3 1.33 3 0.41 3 0.46 2 1.05
J 3 1.92 2 4.57 1 0.65 I 0.87 2 1.60

Pilophorus cinnamopterus K irschbaum A — — — 4 0.38 __ — 3 0.12
J __ __ 2 0.07 1 0.05 — — — —

Plesiodema pinetellum Zetterstedt A 1 1.67 — — — _ 1 0.67 1 0.08
J 1 0.32 — — __ __ — — —

Psallus obscurellus Fallen A 2 3.53 2 2.93 2 2.35 2 0.95 1 1.6!

Stenodema calcaratum F allen .
o
A
J
A

- - - .... 3 0.07 - .... 3 0.07

spec. _ __ — 3 0.07 ...... __ - —
J — — — — i 8.18 1 4.41 1 0.05

H a b id a e
0.51Himacerus apterus F abricius A — — — — 3/4 0.10 3 2 1.40

J _ __ 2 0.07 1 0.07 2 1.57 1 0.82
Nabis ferus Linnaeus 

F e n ta to m id a e

A
J

4 0.16
- -

3 0.15 3 0.32 3 0.27

Troilus luridus F abricius A — — — — — __ 3 0.07 4 0.12
3 4 0.24 2 0.60 _ — 2 0.05 2 0.67

Family unknown A _ — — — — ..... 1 0.05 1 0.09
OpiUonlda
P b a la n g id a e

J 1 0.29 _ 2 0.34 2 0.37

Mitopus morio F abricius A 2 3.99 2 1.01 _ __ 4 0.14 2 0.12
3 1 1.73 — — _ 1 0.04 — —

Oligolophus hansenii (KrAEI’LIN) A 4 5.37 4 6.54 4 0.29 4 2.15 4 7.40
Po/íGligolopIms agrestis (Mea.de) A 4 0.47 4 0.15 4 0.10 4 0.25 4 6.50
0. hansenii +  P. agrestis J 2 2.14 3 8.44 3 0.55 3 2.23 2 3.78
Phalangium opilio Linnaeus A 3 0.11 — — 3 0.07 2 0.13 — —

Lcpidoptera
G e o m e tr id a e

Bupalus piniarius Linnaeus J 4 0.99 2 0.09 3 0.36 2 2.49 2 5.19
Ellopia fasciaria Linnaeus J 4 2.98 3 0.78 4 1.37 3 2.01 3 0.26
Eupithecia indigata HÜBNER 3 3 0.48 2 0.33 a 0.27 2 0.91 2 1.21
Semwthisa liturata Clerck J 4 0.29 4 0.14 3 2.03 3 4.56 2 1.14
Thera f  irmata HÜBNER 3 1 0.51 2 0.31 2 0.26 2 0.69 2 0.43
Thera obeliscata HÜBNER 3 4 1.35 2 0.16 4 1.58 1 4.23 : 1 0.65

L a s io c a m p id a e
Dendrolimus p in i Linnaeus 3 — — 3 0.05 4 0.10 2 0.30 _ —

L y m a n tr i id a e
Lymantria monacha Linnaeus 3 1 0.11 3 0.06 1. 0.16 1 1.65 1 0.20

N o c tu id a e
Panolis flammea Schieeermüller 3 1 2.42 2 2.57 1 13.18 1 22.53 1 1.43

S p h in g id a e
Hyloicus pinastri LINNAEUS J 3 0.15 3 0.08 3 0.28 3 0.22 3 0.13

T o r tr ic id a e
Archips piceana LINNAEUS 3 4 0.58 2 0.25 1 0.53 1 3.04 1 1.54
Family unknown (1 species) 3 — 2/4 0.09 3 0.20 1 1.12 2 0.05

Hymenoptera
F o rm ic id a e

Myrmica rubra (Linnaeus) +
M . ruginodis Nylander A 2 0.08 2 0.56 2 0.68 3 0.18 9. 0.13
Formica fusca Linnaeus A — — 4 0.07 3 1.02 2 0.15 3 0.35

P a m p h iliid a e
Acantholyda nemoralis C. G. Thomson 3 4 0.33 4 0.48 4 0.54 2 0.68 4 0.70

T e n th re d in id a e
Diprion simile H.ARTIG J — _ 4 0.27 8 5.26 4 0.26 1 0.12
Gilpinia frutetorum F abricius J 1 0.11 3 0.37 3 3.22 1 3.11 4 0.97
Gilpinia virens K lug J 4 0.16 _ __ 3 3.38 1 2.13 4 0.42
Diprion +  Gilpinia spec. 3 2 1.28 3 0.41 4 17.40 1 6.15 3 1.27Dermaptera

F o rf ic u lid a e
.Forfícula auricularia Linnaeus A 4 0.79 4 0.55 _ _ 3 0.23 4 0.23

J 2 0.50 2 0.80 __ _ _ _ 4 0.12
Dictyoptera
B la t t id a e

Ectobius sylvestris P oda A 3 0.11 — _ 2 0.08 __ i 0.08
J “ — 3 0.07 1 0.05 2 0.33 3 1.01
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Table 3 (continued)

A 1967 1968 1969 1970 1971

J P No. P No. P No. P No. P No.

Biptera
Syrphidae (2 species) J 2 3.64 2 1.42 4 3.38 2 1.18 2

3

1.90Nenroptera
Hernerobiidae (4 species) A 4 1.22 2 0.47 3/4 0.06 2 0.74 0.60

J 1 2.78 2 1.30 4 1.85 1 6.34 2 1.69
Chrysopidae (2 species) A — — 2 0.08 3 0.08 1 0.25 _

Raphidiidae (3 species)
J 3 2.61 3 2.25 3 2.79 3 1.00 : 2 1.26
A 2 0.44 2 0.19 1 0.24 1 0.30 1 0.48
J 3 0.38 2 0.13 2 0.13 3 0.20 2/3 0.06

Family unknown (Lacewing) (1 species) J 3 1.32 3 0.28 4 7.93 3 0.08 2 0.46

a. P =  sampling period; there were 4 such periods per year, usually one in each of the months of June (1),
July (2), August (3), and September (4), except in 1968 when the June period (1) was absent; when two
periods are given, they proved to have the same density.

b. No. - - number of animals per 1000 shoots.
c. Juveniles born in 1971 excluded.
d. not collected in 1967.

L ike bee tles , th e  b ugs a re  ch ie fly  p lan t-feed e rs . Som e of th e  p h y to p h a g o u s  species 
liv ing  on  p in e  trees  h av e  b een  reco rd ed  as  be ing  p red ac io u s u n d e r  c e r ta in  cond itions, 
a n d  w e cou ld  e s tab lish  th is  fo r AUoeotomus gothicus. T h ree  o f th e  species fo u n d  
h av e  b een  desc rib ed  as m e re ly  p red ac io u s, v iz . th e  ra re  A com pocoris  spec. (T ab le  3) 
a n d  A nthocoris nem orum  (T ab le  4), a n d  th e  com m oner H im aoerus apterus  (T able  3). 
T ro ilu s  lu r idus  w as fo u n d  to  be  p h y to p h a g o u s  in  th e  f i r s t  la rv a l s tag e , b u t  o b lig a 
to ry  p red ac io u s in  th e  la te r  s tages ( K o c h l e b  1948).

So m u ch  fo r th e  th re e  la rg e s t o rd ers  o f  an im a ls  re p re se n te d  in  th e  sam ples, to  
w h ich  w e w ill r e tu rn  la te r  fo r a  m ore  d e ta iled  co n sid e ra tio n  o f th e  co m m o n est sp e 
cies. As to  th e  o th e r g ro u p s ; th e  h a rv e s tm e n , th e  ca te rp illa rs , a n d  th o se  collec
tiv e ly  in d ic a te d  as “ v a rio u s  o rd e rs” in  F ig . 4, we w ill e n te r  in to  som e m ore  de ta ils  
in  th is  sec tion , since w e do n o t  reconsider th ese  o rders la te r .

T he h a rv e s tm e n  in v a d e  th e  crow ns as ju v en iles  d u rin g  ea rly  a n d  m id -sum m er, 
re a c h  a d u lt  age on  th e  tre e s , a n d  leave  th e  crow ns fo r egg d e p o sitio n  in  a u tu m n  
(T o d d  1949). T h e ir n u m b ers  a re  a lw ays low  as co m p ared  to  th e ir  re la tiv e s , th e  sp i
ders. As show n in  T ab le  3, 0 . hansen ii a n d  P . agrestis a re  ra th e r  com m on. B ecause 
i t  is h a rd  to  d isc rim in a te  b e tw een  th e  ju v en ile  s tages of th ese  tw o  species, th e y  h av e  
b een  ad d e d  in  th e  T ab le . I n  S ep tem b er of 1971 th e re  w ere a b o u t 14 specim ens p e r 
1000 sho o ts  o f th e se  tw o  species to g e th e r , i.e. 75 on a  m ed iu m  sized p in e  tre e . O n 
th e  c o n tra ry , M . morio, a n d  especia lly  P . opilio  a re  ra re . L it tle  is kno w n  concern ing  
th e ir  fo o d ; som e o b se rv a tio n s  o f B b is t o w e  (1960) in d ica te  t h a t  th e y  a re  h ig h ly  
po ly p h ag o u s .
. T he  to ta l  n u m b e rs  o f “ c a te rp il la rs” f lu c tu a te  ra th e r  e rra tic a lly , h a v in g  th e ir  

m a x im u m  in  J u n e  (1970), in  m id -su m m er (1971), o r in  la te  su m m er (1967, 1969). 
T h is  is p a r t ly  d u e  to  th e  g ro u p  be in g  com posed  of tw o  q u ite  d iffe ren t c a te g o r ie s : th e  
la rv a e  of m o th s , h a v in g  th e i r  p eak  n u m b ers  in  th e  f i r s t  h a lf  o f th e  sum m er, a n d  th e  
la rv a e  o f  th e  te n th re d in o id s , m o s t o f w h ich  a re  b iv o ltin e , a n d  re a c h  th e ir  h ig h es t 
n u m b ers  u su a lly  in  th e  second  g en e ra tio n  in  S ep tem b er. I t  is show n in  T ab le  3 t h a t  
P ano lis  flam m ea, is b y  fa r  th e  m o s t n u m ero u s  species, in creasing  a b o u t ten fo ld  fro m  
1967 u p  to  1970, fo llow ed b y  a  ra th e r  s teep  decline. A t a  so m ew h at low er level th e re  
a re  som e geom etrid s. o f w h ich  B u p a lu s  is on its  w ay  to  reco v er from  a h e a v y  c rash  
in  1968. T he  o th e r geo m etrid s  a re  ra th e r  s tab le , especia lly  Thera  firm a ta .  T he  g re a t 
d ifferences in  th e  p a tte rn s  o f f lu c tu a t io n  b e tw een  th e  p o p u la tio n s  o f p in e  m o th s  a re  
q u ite  in te re s tin g , p a r t ic u la r ly  w hen  su rv ey ed  over m a n y  years . W e h av e  now  d a ta  
on  th e  f lu c tu a tio n s  in  n u m b ers  o f 12 species over 20 y ears , on  w hich  w e w ill re p o r t 
in  a la te r  pap e r.
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A m o n g  th e  te n th re d in o id s  th e re  is one re p re se n ta tiv e  o f th e  p am p h ilid s . T his 
species, A cantho lyda  nem oralis, is liv in g  so lita r ily  in  a  s ilken  te n t .  T herefo re , th e  
den sitie s  g iv en  in  T ab le  3 a re  m in im u m  values. W e do n o t k now  th e  p ro p o r tio n  of 
la rv a e  d is lodged  w hen  sh ak in g  th e  tw igs.

T h ere  a re  a t  le a s t 4 species o f te n th re d in id s , 2 o f th e  genus G ilp in ia  a n d  2 o f th e  
genus D ip rio n ;  th e ir  p o p u la tio n s  f lu c tu a te  re la tiv e ly  h eav ily , a n d  m a y  show  a  
tw e n ty fo ld  in crease  or d ecrease  fro m  one y e a r  to  th e  n e x t (T able 3).

T he species a ssem b led  in  th e  ca teg o ry  in d ic a te d  as “ v a rio u s  o rd e rs” in  K g . 4 A  —E  
belong  to  5 d iffe ren t g ro u p s  (see t e x t  to  F ig . 4 a n d  T ab le  3). F ir s tly , th e  earw ig  
(F o rfícu la ) a n d  th e  cock roach  (Bctobius) in v ad e  th e  tre e s  fro m  th e  soil in  th e  course 
o f th e  su m m er in  th e  la rv a l o r a d u lt  stages. T he  earw ig  is p re d a to ry  a n d  p o ly p h a - 
gous, b u t  w e n ev er observed  B ctobius  to  a t ta c k  liv in g  p rey .

Secondly , th e re  a re  5 species o f  sy rp h id s , w h ich  can  be  d is tin g u ish ed  as se p a ra te  
species in  th e  la rv a l s tag e  (we do n o t k now  th e ir  n am es, because  w e n ev e r to o k  th e  
tro u b le  to  re a r  th e m  to  th e  a d u lt  s tage). Tw o species do occur in  th e  sam ples n e a rly  
a n n u a lly  (T ab le  3), th re e  o th e rs  h av e  b een  o bserved  in  one y e a r  on ly  (T ab le  4). W e 
k now  n o th in g  a b o u t th e i r  food , b u t  sy rp h id  la rv a e  in  g en era l a re  sa id  to  be  a p h id  
p re d a to rs .

Table 4
S u rv e y  of sp e c ie s  fo u n d  in  th e  tw ig -sam p les of on ly  one o u t of fiv e  su m m ers

Species and year A/J P Species and ye&x A /J P

Araneae Coleoptera
1967 1967

Lepthyphantes tenuis (Blackwall) A 2 Cantharis obscura Linnaeus A 1
Lepthyphantes zimmermanni Bertkaxi A B JDromius spec. A 2

1968 Crepidodera ferruginea Scopoli A 3
Theridion varians Hahn A 2 Dasytes aerosus K iesenwetter (?) A 1

1969 Pogonocherus decoratus Fairmaire A 3
Theridion blackwalli Cambridge J 4 1968
Lepthyphantes leprosus (Ahlert) A 4 Goccinella quinquepunctata LINNAEUS A 4
Gongylidiellum latebricola 0 . P. Cambridge A 1 Leperesinus fraxini PANZER A 4

1970 Orchesia minor Walker A 3
Philodromus emarginatus (Schrank) J 3 1969
Xysiicus sabulosus (Hahn) J 4 Cortiearia elongata Gyllenhal (?) A 2
Philodromus dispar Walckenaer J 4 Dromius agilis F abricius A 2
Species unknown J 2 Goccinella undecimpunctata Linnaeus A 3

1971 Goccinella hieroglyphica Linnaeus A 4
Theridion sisyphium  (Cleeck) J 4 Longitarsus spec. A 4
Mangora acalypha (Walckenaer) J 4 Species unknown A 3
Dipoena spec. J 3/4 1970

Brachyderes incanus LINNAEUS A 2
Heteroptera Anobium punctatum Degeer A 2
1967 Ghilocorus renipustulatus Scriba A 3

Elasmostethus interstinctus Linnaeus A 4 Chilocorus bipustulatus Linnaeus A 4
Myrmus miriformis F allen A 3 Species unknown A 4
Anthocoris nemorum Linnaeus A 4 1971

1968 Harmonia quadripunctata P ontoppidan A 3/4
Elasmucha fieberi J ak. A 4 Thanasimus rufipes Brahm A 4
Pilophorus spec. J 2 Thea vigintiduopunctata Linnaeus A 4

1969 Mycetophagus piceus F abricius A 4
Psallus betuleti Faleex A 1 Bhizobius litura F abricius A 4
Onus spec. A 4 <Subcoccinella vigintiquatuorpunctata

1970 . 
Stygnocoris pedestris F allen A 3

Linnaeus A 3
1971 Hymenoptera

Elatophilus nigricornis Zetterstedt A 1/2/3 T e n th re  d in o id e a
Acompocoris pygmaeus F allen A 4 Diprion nemoralis Enslin (1967) J 2

Lepidoptera
Neodiprion sertifer Geoeekoy (1970) J 1

F o rm ic id a e
Species unknown (1969) J 1/4 Species unknown A 2

Diptera
S y rp h id a e

Species unknown (1968) j 2
Species unknown (1969) J 4
Species unknown (1969) J 4

A — adult; J — juvenile; P  — sampling period(s) in which the species have been found.
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T h ird ly , th e re  a re  4 d iffe ren t ty p e s  of la rv a e  of N eu ro p te ra , a ll vo racious p re d a 
to rs , belong ing  to  a t  le a s t 10 d iffe ren t species, a n d  3 or 4 fam ilies (T ab le  3).

F in a lly , 3 d iffe ren t species o f a n ts  h av e  b een  reco rd ed  (T ables 3 a n d  4).
T he  to ta l  n u m b e rs  o f species in  th e  v a rio u s  g ro u p s o f a r th ro p o d s  a n d  th e  n u m b ers  

o f species fo u n d  in  1, 2, 3, 4, o r 5 su m m ers over th e  f iv e  successive y ea rs  o f s tu d y  
h av e  b een  assem b led  in  T ab le  5. T h ere  is a  re la tiv e ly  h ig h  n u m b e r of species th a t  
h a s  b een  fo u n d  in  one su m m er on ly  (T ables 4 a n d  5). M ost o f th e  species o f th is  
ca te g o ry  a re  re p re se n te d  b y  1 or, less com m on, b y  2 o r 3 speeim en(s) in  on ly  one; 
sam p le . T h ey  m a y  b e  considered  as v a g ra n ts , p ro b a b ly  in v a d in g  th e  p in e  fo rest 
in  som e, b u t  n o t  all, y ears .

Table 5
N u m b ers of sp ec ies  in  v a r io u s  
t r e e s  ov er 5 su c cess iv e  sum m ers

g ro u p s of a r th ro p o d s co lle c te d on th e tw ig s of p in e

Group Total no. of 
species

Numbers of species collected in 1, 2, 3, 4, or 5 summers

1 ' 2 3 4 5

Araneae 46 13 8 5 2 18
Coleoptera 58 25 7 9 5 12
Heteroptera 27 10 3 2 3 9
Lepidoptera 13 1 — 2 — 10
Tenthredinoidea 7 2 — ..... 2 3
Opilionida 4 _ — 1 1 2
Forficulidae 1 — — 1 _

Blattidae 1 — — — — 1
Syrphidae 5 3 — — 1 1
Neuroptera 10 — 3 3 1 3
Formieidae 3 1 — — 1 1

Total 175 55 21 22 17 60

T h ere  is also  a  re la tiv e ly  h ig h  n u m b e r o f  species rep re se n te d  in  a ll f iv e  sum m ers 
(T ab le  5). T hese  a re  th e  ty p ic a l p ine-dw elling  species th a t  re a c h  re la tiv e ly  h igh  
n u m b ers  in  m o s t years . Som e o f th e  ty p ic a l in h a b ita n ts  o f p ine  fo re s t f lu c tu a te  m ore 
v io len tly , o th e rs  h av e  low er p o p u la tio n  levels, a n d  such  species m a y  b e  a b se n t in  
th e  sam p les b y  chance , w h en  th e y  h a p p e n  to  go th ro u g h  a p o p u la tio n  low  in  a  c e r
ta in  y ea r, or over a n u m b e r o f successive years .

F u r th e r  i t  sh o u ld  be  rea lized  th a t  o u r m e th o d  is in a p p ro p r ia te  fo r a  n u m b e r of 
species. T h u s , th e  la rv a e  of D endrolim us p in i  m ove to  th e  n eed led  p a r ts  o f th e  tw igs 
a t  tw ilig h t to  fo rage  on th e m  d u rin g  th e  n ig h t, b u t  a t  d a y -tim e  w hen  w e do o u r 
sam p lin g , th e y  h av e  re tu rn e d  to  th e  th ic k e r  b ran ch es  n o t in c lu d ed  in  th e  sam ples.

4.3. The density of the commonest species among spiders, beetles, and bugs
I n  th e  F igs. 5 — 7 th e  d e ta ile d  sam p ling  d a ta  o f som e o f th e  m o s t n u m ero u s  species 

o f sp iders, b ee tles  a n d  bugs h av e  been  assem bled  to  show  th e  v a r ia tio n  be tw een  
sam p les w ith in  sam p ling  periods, th e  changes o f n u m b ers  d u rin g  th e  season, an d  
th e  d ifferences b e tw een  levels in  d iffe ren t years .

4.3.1. The d e n s itie s  oi s ix  sp ec ies  of sp id e rs
In  the Figs. 5 A — C the densities of 6 species of spiders are given, which have been selected because their den

sities surpassed a level of 10 specimens per 1000 shoots in at least one of the 5 summers. There are 2 species of the 
genus Philodromus, viz. aureolus and collinus, which can hardly be distinguished in the early juvenile stages. 
Therefore, their numbers have been added. Both species have a biennial life-cycle like some of the Philodromus 
species in Canada (Dondale 1961). They mate and lay eggs in spring and early summer, though small egg-masses 
may be produced well into August. The young which hatch from the eggs do not reproduce next spring, but wait 
until another year has elapsed. As a result of reproduction the numbers show an increase towards the autumn, 
except in 1971, when the juveniles born in tha t year were disregarded (Fig. 5 C and Table 3). P. collinus. is roughly 
two times as numerous as P . aureolus. They are the most abundant spiders on pine trees, preying mainly on the 
small arthropods not included in the census (p. 327).

As to the other species of spiders given in Figs. 5 A - C , with some exceptions they show a tendency to decrease 
from June to July due to mortality, and to increase towards August, and in some years September, as a result of 
reproduction. The specimens assembled under the name Araneus cucurbitinus most probably form a group of 
sibling species, including a t least A . displicatus in addition to A. cucurbitinus.
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4.3.2, The d e n s itie s  of fo u r  sp ec ies  of b e e tle s
Detailed sampling data of the 4 commonest species of beetles, having density levels surpassing 5 specimens per 

1000 shoots in a t least 1 of the 5 summers, have been assembled in the Figs, 6 A —C.
From the 3 species of eoccinellids, all hibernating as adults in the litter or in crevices of the bark of pine trees, 

M . octodecimguttata and A. ocellata deposit their eggs on the needles in May; their larvae are common on the needled 
twigs up to the second sampling period included (Table 3.), S. suturalis larvae, on the other hand, are rare on 
the needled parts of the twigs; the adults probably deposit the bulk of their eggs somewhere on the bigger bran
ches which are not sampled, but this should he verified.

The newly emerged adults of Anatis ocellata are said to have an aestivation period in July-August in the litter 
(Kesten 1963), hut the exodus from the tree crowns which should attend this behaviour finds hardly expression 
in our sampling data, except perhaps in 1970.

S. rufipes, a  flightless curculionid, the larvae of which live in the litter, is the most numerous beetle in some 
years (Table 3). There is one other curculionid, which may reach high density levels in the adult stage, viz. 
Brachonyx pineti (Table 3). The larvae of this beetle do not occur in the samples either, but this is because they 
mine in the pine needles. This species is not graphed in Fig. 6, because it  was not collected in 1967,

4.3.3. T he d e n s itie s  of fiv e  sp e c ie s  of bugs
The sampling results of 4 common species of the mirid family, and 1 aradid, all chiefly or wholly phytophagous, 

have been detailed in the Figs. 7 A — C. Their densities surpass in a t least one summer the level of 5 specimens per 
1000 shoots. The mirids hibernate in the egg stage, and the young larvae have their main emerging period in May. 
The eggs of G. pinastri in general hatch earlier than those of the other mirids, and their larvae may have reached 
high numbers when the orthers are still relatively rare, or even absent, as in June 1969 (Fig. 7B).

As a rale the numbers in the samples culminate in July, decreasing towards the autumn as a result of adult 
mortality.

Finally, the flatbug A. cinnamomeus being rare in most years, reached relatively high numbers in 1970 (Fig. 7). 
This species hibernates near the base of the host tree, and moves up in spring to lay eggs under the bark (Sotjth- 
wood & Leston 1959).

5. Discussion
T here  a re  som e o th e r  s tu d ie s  o f th e  fa u n a  o f p in e  tre e  crow ns, th e  re su lts  o f w hich  

w ill be  co m p ared  w ith  th o se  ga in ed  b y  us. T he re a d e r  shou ld , how ever, rea lize  th a t  
th e  m e th o d s  u sed  a re  r a th e r  d iv e rg e n t (see T ab le  7), a n d  th a t  m o s t s tu d ie s  a re  based  
on  sam p lin g  d a ta  over one y ea r, so t h a t  d ifferences in  fa u n a l co m position  m a y  be 
la rge ly  due  to  an n u a l f lu c tu a tio n s  o f n u m b e rs  (p. 335).

To b eg in  w ith  th e  sp iders, th e  n u m b ers  o f species fo u n d  b y  d iffe ren t a u th o rs  h av e  
b een  p re se n te d  in  T ab le  6. As show n th is  n u m b e r is ex cep tio n a lly  h ig h  in  th e  s tu d y  
o f E h g e l h a e d t . T his m ig h t p a r t ly  re s u lt fro m  h is  co llec tions com ing  m a in ly  fro m  
sp ruce , P icea  excelsa, b u t  a d d it io n a lly  a n  in sp ec tio n  o f th e  species lis te d  in  his 
p a p e r  rev ea led  th a t  a  re la tiv e ly  h ig h  p ro p o r tio n  is com posed  o f sp id e rs  n o rm a lly  
in h a b itin g  th e  fie ld -lay e r; p ro b a b ly  th ese  species h av e  ru n  o n to  th e  c lo th  on  w hich  
th e  tre e s  w ere felled.

Table 6
N um b ers of sp ec ies  of A ran eae  (Ar), C o le o p te ra  (Co), C o c c in e llid a e  (Cc), a n d  H e ie ro -  
p te ra (H e) re c o rd e d  in  f a u n a ls tu d ie s o f  th e  c row ns of co n ife rs  p e rfo rm e d  b y  Engel 1941, 
H öregott 1960 (Heg), Engelhardt 1958 (Enh), Dziabaszewski 1969 (Dzi), Klausnitzer1967 (Kl), 
an d  re p o r te d  in  th is  s tu d y  (K & T) '

K & T Engei HÖREGOTT ENH Dzi K l

Ar Co Cc He Ar Co Cc He Ar Co Cc He Ar Ar Cc

K & T 46 58 18 27
Engel 25 15 7 5 46 18 11 12
Hrg 16 16 5 12 24 13 8 8 34 46 11 29
Enh 16 — __ — 23 __ — __ 16 _ — — 68
Dzi 13 _ — — 14 — — _ 13 _ — __ 14 35
Kl — - 14 — - - 8 - - - 8 - — - 27

Note. Numbers in bold type refer to the total number of species established; the others refer to the number of 
species occurring jointly in the faunas indicated.
For information on sampling methods and localities see general notes to Table 7. Klatjsnitzer (Kl) collected 
exclusively eoccinellids from pine woods near Dresden, Germany. .

A s show n in  T a b le  6 th e re  is a  r a th e r  close ag reem en t b e tw een  th e  species com 
p o s itio n s  o f th e  sp id e r fa u n a s  s tu d ie d  b y  E ng el  a n d  b y  u s : th e  n u m b ers  o f species 
a re  th e  sam e, a n d  th e  fau n as  h av e  m ore  th a n  50%  of th e  species in  com m on. T he
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of columns: adults; white parts: juveniles. Vertical lines near the columns indicate ranges of the 
mean ±  the standard error. Each column represents the mean number of animals out of 3 samples 
(1967), or 6 samples (1968—1971), taken within one sampling period, the mean date of which is 
indicated by the middle of the base of the column. The columns for spiders, beetles, bugs, and har
vestmen include all species of Araneae, Coleóptera, Heteroptera, and Opxlionida, respectively. The 
horizontal lines in the columns for caterpillars separate the larvae of the Tenthredinoidea (Hymeno- 
ptera) (bottom), and the larvae of the Lepidoptera (top.).The columns for various orders include some 
representatives of the Hymenoptera (Eormicidae), Dermaptera (Eorfieulidae), Dictyoptera (Blatt- 
idae), Díptera (Syrphidae), and Neuroptera (3 families). See Table 8
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Fig. ÖA — C. Densities of the 4 commonest species of Coleóptera in 5 successive years (figs. 6A, B, and C). See fig. 5A for further explanation 
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fig u res fu r th e r  suggest t h a t  th e re  is a  gap  b e tw een  th e  sp ider fau n as  of P o lan d , 
s tu d ie d  b y  D z ia b a sz e w s k i, a n d  th e  fa u n a s  o f m ore  w este rn  lo ca lities , in c lu d in g  
th a t  o f e a s te rn  S ax o n y  s tu d ie d  b y  H orego tt .

Table 7
Com parison of the comm onest species of sp iders in s tu d ies of the fauna of conifers in 
Europe

K. & T. Engel Engelh. H oregott Dziabas-
ZEWSKI

Author, years of sampling 1967-71 1936-1937 1954-1955 1955-1956 1962

S no. T 8 no. T S no. T S no. B, S no. K.

Philodromus aureolus -f~ collinus 1 210 1 28 +  208a 1 41 1 58 +  473° 2 20
Tetragnatha obtusa 2 41 4 3.5 61 0.05 21 5 6 13
Araneus cucurbitinus -f 
displicatus 3 31 9 1.5 37 0.2 30 1 8 9
Araneus sturmi 4 31 2 7 14 2 4 58 11 6
Lathys humilis 5 22 — __ 58 0.05 — —

Xysticus audax 6 18 24 0.25 \ 7.8 7 26 ) 17Xysticus species — — 3 5 / 6 33 J
Linyphia triangularis 9 7 — — — — 2 124 — —

Clubiona subsultans 11 6 + b 20 1 14 10 — —
Clubiona species __ : 7 1.7 5 5.2 8 26 _ —

Theridion pinastri 12 4.5 6 1.7 65 0.05 __ — 4 13
Theridion species _ — __ — 18 1.1 3 76 — —
Cyclosa cónica 18 0.17 27 0.25 6 5.0 17 7 10 8
Dendryphantes rudis 19 0.10 5 2 4 6 11 16 — —

Dendryphantes hastatus — — — — _ — — — 5 13
Meta segmentata 22 0.06 _ 50 0.1 5 56 15 4
Dismodicus elevatus — - 20 0.5 2 23 - - 1 85

General notes. The species included in the table are the six most numerous ones in any one study; in the column 
lv. & T. (presenting data of this study) they have been arranged in sequence of numerousness (S).
The studies of Engel (1941) and E ngelhardt (1958) are based on numbers of spiders dislodged from the twigs of 
felled trees from a 60 years old pine plantation in central Germany in the former, and mostly spruce trees from 
plantations in southern Germany aging 35 —80 years in the latter. As a result density is given in numbers per tree 
(no. T). Horegott (1960) shook pine twigs, sticked to differently aged trees of various plantations in eastern 
Saxony, above a cloth extended on the ground; Dziabaszewski (1969) removed the herb and litter layers under
neath pine trees in 30—50 years old plantations in Poland, and counted the spiders fallen on the sandy soil 
after insecticide application from aircraft. Densities are therefore in relative numbers (no. it.), and can be com
pared within columns only. All studies include samples taken during the months June to September, exeept 
that of Dziabaszewski in which August and September are not represented.
Notes a. Juvenile spiders, collectively indicated by Engel as ,,Jungspinnen<£; according to Hesse (1940), who 
identified the spiders collected by Engel, a large proportion of these belong to the species P. aureolus and P . colli_ 
nus.
b. This species was present in very low numbers.
c. Unidentified juveniles, a  substantial part of which may be Philodromus species.

I n  T ab le  7 th e  six  co m m o n est species in  a n y  one s tu d y  h av e  b een  lis ted  fo r co m 
p a ra t iv e  p u rposes. T he  aureolus-collinus com plex  o f th e  genus P hilodrom us  is 
m o s t a b u n d a n t in  a t  le a s t 4, b u t  p oss ib ly  in  a ll 5 localities . I t  is tru e , D z ia b a sz e w s k i 
h a s  g iv en  D ism odicus elevatus th e  f i r s t  ra n k , b u t  he h a rd ly  co llec ted  ju v en ile  sp iders, 
a n d  he  d id  n o t sam p le  in  A u g u st a n d  S ep tem b er, w hen  th e  ju v en ile  c a te g o ry  of 
th e  P h ilo d ro m u s-com plex  is v e ry  a b u n d a n t (T ab le  3).

I t  is re m a rk a b le  t h a t  a  sim ila r s i tu a t io n  h a s  b een  described  b y  D o n d a le  (1958) 
fo r  th e  sp id e r fa u n a  liv in g  on ap p le  tre e s  in  N o v a  S co tia , C anada, w here  tw o  o th e r 
b ien n ia l P hilodrom us-species  a re  com m on.

O th e r species com m on  in  a ll lo ca lities  a re  X y s tic u s  a u d a x , a  w ebless species 
h u n tin g  b y  th e  sense o f to u c h  as P hilodrom us, a n d  A ra n eu s  s tu rm i, a  w eb -bu ild ing  
sp id e r . O n th e  o th e r  h a n d , th e  w eb -bu ild ing  Tetragnatha ohtusa  is com m on in  th re e  
lo ca litie s , b u t  seem s to  be  ra re  in  th e  s tu d y  a rea  o f B m e l e a e b t . A lso, D ism odicus  
elevatus h a s  a  h ig h  score in  tw o  areas , b u t  is v e ry  ra re  o r a b se n t in  o th e rs ; D endry- 
phan tes rud is  is com m on in  m o s t s tu d y  p lo ts , b u t  is rep laced  b y  D . hasta tus  in  P o 
la n d . F in a lly , L a th ys h u m u lis  is a b u n d a n t in  D u tc h  p in e  w oods, b u t  is a b se n t o r v e ry  
ra r e  in  c e n tra l E u ro p e a n  reg ions.

22 Beitr. Ent. 23, H. 5/8
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C o m paring  th e  fa u n a l s tu d ies  in  w h ich  th e  n u m b ers  cou ld  be  exp ressed  p e r  p ine  
t r e e  o f ro u g h ly  th e  sam e size (T able  7), i t  w ill be  ev id e n t th a t  in  genera l th e  levels 
o f a b u n d a n c e  a re  re m a rk a b ly  h ig h er in  o u r s tu d y . W e a re  o f th e  op in ion  th a t  th is  
d ifference  h a s  to  bo a t t r ib u te d  to  th e  h ig h er a ccu racy  of o u r census m e th o d  ra th e r  
th a n  to  re a l d ifferences in  a b u n d an ce .

A s to  th e  bee tles , i t  is show n in  T ab le  6 t h a t  th e  n u m b e r o f  species re co rd ed  in  
o u r s tu d y  is p a r t ic u la r ly  h igh . T h is  is m a in ly  duo to  th e  ex ten s iv e  sam p lin g  over 
five  y e a rs  as co m p ared  to  one y e a r in  th e  o th e r  s tu d ies . W e h a d  24 species in  1967, 
th e  f i r s t  y e a r  o f o u r sam p ling , to  w h ich  8 new  ones cou ld  be  a d d e d  in  1968. As 
show n in  T ab le  4, am o n g  th e  b ee tles  th e re  is a  re la tiv e ly  la rg e  n u m b e r o f species 
occu rrin g  on ly  one y e a r , a s  a  ru le  a t  low  densities.

M ost species re co rd ed  b y  E n g el  also occur in  th e  fa u n a s  s tu d ie d  b y  H oregott 
a n d  b y  u s ; on th e  o th e r  h a n d  th e  fa u n a  w e s tu d ie d  h a d  a  sm all o v erlap  w ith  t h a t  o f 
H obegott (T ab le  6). T h ere  is, how ever, m u c h  ag reem en t w ith  reference  to  th e  m o s t 
n u m ero u s  species. O u t o f th e  six  co m m o n est species o f th e  D u tc h  fau n a , th re e  also 
o ccu rred  in  th e  o th e rs , a n d  o n ly  fiv e  species h a d  to  be  a d d e d  to  th e  D u tc h  lis t to  
in c lu d e  th e  f i r s t  six  species o f b o th  th e  c e n tra l a n d  th e  e a s te rn  G erm an  fau n as  
(T ab le  8). A ll in  a ll th e re  is m ore  ag reem en t am o n g  th e  b ee tle  fa u n a s  th a n  am ong  
th o se  o f th e  sp id e rs  (cf. T ab les  7 a n d  8).

Table 8
C o m p ariso n  of th e  co m m o n est sp ec ies  of b e e tle s  in  s tu d ie s  of th e  f a u n a  of p in e  c row ns 
in  E u ro p e . See T ab le  7 fo r e x p lic a tio n

Author; years of sampling K  &T 1967-1971 Engel 1936-1937 Hobegott
1955-1956

Species s No. T S No. T s No. 11

S'trophosomus rufipes 1 44 2 1.6 1 70
Myrrha octodecimguttata 2 31 15a 0.1 22a 3
Scymnus suturalis 3 30 1 9 4 21
Scymnus nigrinus — — — — 2 33
Brachonyx pineti 4 27 6 0.7 23 3
Anatis ocellata 5 9.0 5 1 3 25
Anthonomus varians 6 6.7 7 0.7 8 11
jDolopius marginatus 15 0.33 — — 7 16
Adalia deeempunctata 20 0.23 4 1.0 — —
Brachyderes incanus 38 0.02 8 0.7 6 17
Exochomus quadripustulatus — -- 3 1.2 5 21

a We have assumed that the species indicated by Engel and H obegott as Balyzia octodecimguttata 
is identical with Myrrha octodecimguttata.

I n  ou rs a n d  in  th e  fa u n a l s tu d ie s  re fe rred  to  above , th e  coceinellids a re  rep re se n te d  
b y  a  h ig h  n u m b e r  o f species (T ab le  6). K lattsnitzeb (1967), sam p lin g  b y  b e a tin g  
tw ig s o f p in e  tre e s , re co rd ed  27 species over th e  p e rio d  M ay to  S ep tem b er inc luded , 
a b o u t h a lf  o f w h ich  also  occu rred  on  o u r s tu d y  a rea . O n ly  8 o f th e  species reco rd ed  
h av e  b een  ch a rac te riz ed  b y  K la u sn it zer  as ty p ic a l p ine-dw elling  species, because  
th e ir  la rv a e  w ere also  fo u n d  to  be  p re se n t. O f th ese , S cym n u s  n ig r in u s  a n d  Exocho- 
m us quadripustu la tus  h av e  n o t b een  fo u n d  on  o u r sam p lin g  p lo t, th o u g h  th e y  m ay  
be  com m on elsew here (T able  8).

A m ong  th e  H e te ro p te ra  o r bugs th e re  is m u ch  less ag reem en t as to  th e  species- 
co m position  o f th e  v a rio u s  fau n as  s tu d ied . F ir s t ly , as show n in  T ab le  6, th e re  is a 
g re a t d ifference  b e tw een  th e  to ta l  n u m b e rs  o f species re co rd ed : E n g el  h as  less th a n  
h a lf  th e  n u m b e r e s tab lish ed  in  th e  o th e r  localities . H ow ever, in  ou r s tu d y  th e  n u m 
b e r  o f  species reco rd ed  in  a n y  one y e a r  v a rie d  fro m  14 in  1968 to  19 in  1971, a n d  
b a sed  on  th e se  figu res  th e  n u m b e r o f species re co rd ed  b y  H obegott is to o  h igh  
ra th e r  th a n  th a t  o f E ng el  to o  low.
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Secondly , th e re  is o n ly  a  sm a ll ov erlap  in  species-com position : o u t o f 27 species 
re co rd ed  b y  u s  on ly  5 also occu rred  on  th e  a rea  sam p led  b y  E n g e l , a n d  on ly  12 
also  in  th e  fa u n a  s tu d ie d  b y  H ö r b g o t t  (T ab le  6).

F in a lly , th e re  is l i t t le  a g reem en t b e tw een  th e  g roups o f m o s t a b u n d a n t species o f 
b u g s  in  th e  fau n as  u n d e r  c o n sid e ra tio n  (T able  9). O u t o f  th e  6 co m m o n est species 
in  th e  D u tc h  fa u n a  on ly  2 belong  to  th is  ca te g o ry  in  th e  fa u n a  o f c e n tra l G erm any  
( E n g e l ), a n d  ag a in  2 o th e rs  to  t h a t  o f e a s te rn  S ax o n y  ( H ö r e g o t t ). M oreover, severa l 
species w ith  a  h ig h  ra n k  in  G erm an y  a re  ra re  o r a b se n t in  th e  D u tc h  fa u n a . F o r  
in s tan ce , Chlorochroa p in ico la  is th e  co m m o n est species in  E n g e l ’s s tu d y  a rea , b u t  
i t  d id  n o t  occu r in  H o llan d . H ow ever, th is  s i tu a t io n  m a y  change  rad ica lly , since 
th is  species f lu c tu a te s  h e a v ily  in  n u m b ers  ( J a h n  1942). I n  H o llan d  a n  o u tb re a k  o f 
th is  species o ccu rred  in  1950 — 1951, b u t  a f te r  its  n u m b e rs  h a d  dec lined  sh a rp ly , 
i t  h as  n o t b een  fo u n d  in  th e  s tu d y  p lo t since 1954. T h is  c lea rly  show s th a t  a  good an d  
u sab le  co m p ariso n  o f  th e  in v e r te b ra te  fa u n a s  o f s im ila r h a b ita ts  o f d if fe re n t g eo 
g rap h ica l reg ions sh o u ld  be  b a sed  on  d a ta  o f  a t  le a s t f iv e  y ea rs , ga ined  w ith  th e  sam e 
census m e th o d . O n p . 338 we a lre a d y  re fe rre d  to  th e  g re a t d ifferences b e tw een  th e  
d e n s ity  levels o f som e species o f sp iders o ccu rring  in  E n g e l ’s a n d  ou r s tu d y  p lo ts. 
T h is also  h o ld s , even  m o re  p ro n o u n ced , fo r bee tle s  a n d  bugs (T ables 8 a n d  9), 
su p p o r tin g  o u r v iew  th a t  th e  m u ch  h ig h e r den sitie s  p e r  tre e  o f m o s t species in  H o l
la n d  h a v e  to  b e  a t t r ib u te d  to  a  d ifference in  a c c u ra c y  b e tw een  th e  m e th o d s  of 
sam p ling .

Table 9
C o m p ariso n  o i th e  co m m o n est sp ec ies  of bugs in  s tu d ie s  ol th e  fa u n a  of p in e  crow ns 
in  E u ro p e . See T ab le  7 fo r  e x p lic a tio n

Author; years of sampling K  & T 1967-1971 ENGEL 1936-1937 .Höregott
1955-1956

Species S No. T S No, T S No. 11

AUoeotomus gothicus 1 38 6 0.25 14 6
Camptozygum pinastri 2 22 — — 3 42
Phytocoris p in i 3 7.3 — — 19 3
Atractotomus magnicornis 4 7.2 2 1.2 --- —
Aradus cinnamomeus 5 5.0 — 7 20
Psallus obscurellus 6 4.0 — — — —
Himacerus (— Nabis) apterus 7 1.9 ■ — — 2 76
Troilus luridus , 11 0.8 3 1.0 18 4
Nabis (— Reduviolus) ferus 13 0.4 5 0.4 6 22
Pilophorus cinnamopterus 14 0.2 — — 1 87
Chlorochroa pinicola — — 1 3.7 26 1
Stenodema virens _ _ — 4 0.8 4 36
Masmucha grisea _ - 11 0.1 5 24

S u m m ary
The density of the invertebrate fauna on the crowns of pine trees (microlepidoptera, aphids, psocids, jassids, 

and mites excepted) has been assessed in June, July, August and September over the years 1967 — 1971. Trees have 
been sampled by cutting twigs and carefully putting them into a large sack. After having been killed by carbon
dioxyde the animals were dislodged from the twigs by shaking the latter thoroughly over a cloth. — Densities have 
been expressed in numbers present in a twig-mass containing 1000 shoots of the current year, which roughly 
corresponds with 2*/. m2 ground surface (Table 3, Figs. 1 —7). — The total numbers of species and individuals for 
the 4 sampling periods of 1970 are presented in Table 2, together with the indices of diversity derived from these 
numbers according to Williams’ method. — Comparisons are made between the density measurements reported 
in this study and those of other studies of the fauna of conifers elsewhere in Europe (Tables 6 — 9). I t  is shown that 
the density levels of several species of spiders, beetles, and bugs are remarkably higher in Holland than elsewhere 
in Europe, which is attributed to a higher accuracy of our census method rather than to a real difference in abun
dance. As to species-composition, the beetle faunas of different parts of Europe agree to a large extent, the spider 
faunas show less agreement, and the faunas of bugs differ still more. — Annual fluctuations of species may in
fluence the species-composition considerably. Therefore, comparisons of invertebrate faunas should be based on 
d a ta  of a t  least five years.

Z u sam m en fassu n g
Die Dichte d er Sommerfauna der Iuvertebraten in den Kronen der Kiefern (außer Mikrolepidopteren, Aphiden 

Vsociden, Jassi den und Milben) wurde in den Jahren 1967—1971 für die Monate Juni, Juli, August und Septem
ber ermittelt. Die Proben wurden den Bäumen entnommen, indem man Zweige vorsichtig in einen großen Sack 
schnitt. Nac hdem die Tiere mit Kohlendioxyd getötet worden waren, wurden sie durch kräftiges Schütteln der

22*
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Zweige über einem Tuch aus diesen entfernt. — Die Dichte wird in Zahlen angegeben, die das Vorkommen in einer 
Zweigmasse von 1000 Trieben des laufenden Jahres ausdrücken, was ungefähr 2,25 m2 Bodenfläche entspricht 
(Tabelle 3, Abb. 4 — 7). — Die Gesamtzahlen der Arten und Exemplare für die 4 Untersuchungsperioden von 1970 
sind in Tabelle 2 enthalten, dazu die nach der WiLLiAMS-Methode aus diesen Zahlen errechneten Vielfältigkeits- 
iudices. — Die in dieser Arbeit berichteten Messungen der Dichte werden mit den Ergebnissen anderer Unter
suchungen der Koniferenfauna in Europa verglichen (Tabellen 6 —9). Dabei zeigt sich, daß die Dichte verschiede
ner Arten von Spinnen, Käfern (Coleopteren) und Wanzen (Hemipteren) in Holland beträchtlich hoher war als 
anderswo in Europa, was eher auf die größere Genauigkeit unserer Zählmethode als auf einen wirklichen Häufig
keitsunterschied zurückzuführen ist. In  der Artenzusammensetzung stimmen die Käferfaunen der verschiedenen 
Teile Europas weitgehend überein, die Spinnenfaunen weniger, und die Wanzenfaunen unterscheiden sieh noch 
mehr. — Jährliche Fluktuationen der Arten können die Artenzusammensetzung erheblich beeinflussen. Deshalb 
sollten sich Vergleiche von Faunen der Invertebraten auf Daten von mindestens fünf Jahren stützen.

P  e 3 io m e
OTMeTHJiacx» mioTHOCTb jiexiiefi {f>aynM üeanosBOHOHHLix b nponax  cocen («poMe Mikrolepidoptera, 

Aphidae, Psocidae, Cicadidae h Acari) b 1969—1971 it .ujih MecmjeB mom», mom», aßrycT h ceHTHÖpn. JTpoÖLx 
opajrn c uepeBBCB nyTöM oxpeaamm seTBeö b Memo«. IlocJie Toro, Kan yÖHBaJin hchbothmx yraeKH- 
c,nopoaoM, hx BbixpHXHBaJiM H3 BexBeii. I I jioxhocxb Btipas-KaexcH UHCJiaMH, Koxoptie OTpamaiox cyipec- 
TBOBaHiie b Macce bctbü hs 1000 noÖeroB nacTOHiuero roAa, oxo npHMepno paBHO 2,25 m2 noßepxi-io- 
cxiiofi miomagH (xa6ji»ua 3, pucyim y 4 —7). — Oßmne UHCJia bhaob h 3K3eMnjfHpoB «jih uexbipex 
nepHOAOB MCcjieuoBaHHH 1970-oro roAa cocxaBJimoxcH b xa6jiHiie 2, b tom UHCJie h H3 3thx uneeji bh - 
uHCJieHHBie no Mexony Williams vKasaxeuH MHorooopasiiH. — ITojiyueHHJhie b otoü paöoxe Aaimtie njiox- 
iiocxh cpaBHHBaioTCH c pesyjifcTaxaMH Apyrux HCCJieflOBaHHil $ayHBi xboöhbix b EBpone(Ta6jiHip>iß—9). 
IIpH 3XOM BHAHO, UXO nJIOXHOCXfc pa3JlHUHBIX BHAOB IiayKOB, JKyKOB H nOJiyJKeCXKO KPBIABIX BBime UeM 
b upyriix  paüOHax EcponBi, axo oö'BaciiHexcH npemAe Bcero HaBepHO dojiee dojiBinoit touhocxbio Hamero 
Mexoffa BBiuHCJieHHH iicm peajiBHOfi pa3Hmioü uacxoxBi. B  bmaobom cocxaBe $aynBi m-ynoB pa3HBix 
uacTeii EßporiBi hmcahcb 6o.nee dojiBiime cooxbcxcxbhh, y  $aynBi ixayKOB omh Menee doABinne y  $ayHM 
HOAymecxKOKpMAHx OTAHuaiOTca enie dojinme. — <3>JiyKxyau;HH bhaob Moryx chjiliio bjihht n a  bhaoboü 
cocxas. IIooxoMy cpaBiieiiHH <J>ayn öesnosBOiioui-iBix hüao oirajiaTB n a  AUHHBie ne  Menee ueM iihth Jiex.
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