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Abstract. The interspecific relationships of gamasoid mites from the nests of Clethrionomys glarcolus
have been studied by method of associntion analysis, i which wffinity smdex derived by Foger
(1957) has been used. Other methods of asse<sment of nidicolous fauna are eritienlly diseussed and
advantages of the method used are pointad aut. In the material from 149 nests containing 42 species
of gumasoid mites all pairs of speecies in each of the four nest varinnts classed according to biotope
and location of the nest have heen assessed, The results are expressed by means of matrices and ompi-
ric ussocintion graphs. The groups of associnted mite species and the level of their interrelationships
indicating the differenee in ecological conditions are defined. The strneture of assocmtions s much
richer and varied than the mere specics composition and therefore well refleets the differenees in
clogely related communities.!

The nests of small terrestrial mammals are a clear-cut environment not only lor the
mammals themselves, but also for a number of invertebrate animals that inhabit the
nest and area associated with it to a different degree. I we regard the nest as an environ-
ment for these nidicolous organisms, it shoula be stressed thal the nest on one hand
represents a cloged svstem separated from the surrounding biotope by space as well as by
certain physical factors as has been demonstrated by studies of nest microclimate
iDaniel 1970). On the other hand, however, the character of nest environment and its
changes are closely dependent on the surrounding nature and this dependence may
undergo dynamie changes, e.g. in the course of seasons of the year.

Apart from these abiotic factors the nest conditions are characteristically affected
by the mammal inhabitant itself. This may be seen in the selection of nest location
(with the same species we find nests built underground, at the ground level and even abo-
ve the ground - sce Danicl, Mreiak and Rosicky 1971) and application of diverse
matorial for nest hedding, Both ﬂtmnglv influence the community of nidicolous orga-
nisms (Mrciak, Daniel and Rosicky 1966). The nest eommunities are also consider-
ably influenced by direct activities of* the mammal - — we hear in mind primarily rearing
of voung, nest pollution by urine and feces, hoarding of remains of food which undergo
decomposition ete.

All these factors are reflected in interspecific relationships of nidicolous organisms
and to them may be added other dependences resulting from the bionomy of particular
nidicolous species which is in many cases known incompletely or not at all.

An important work concerning the statistical evaluation of nest communitics is the
paper by Nordberg (1936) dealing with avian nests, but. the methods used are similar
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to those applied in solving the problems of nests of small mammals. Nordberg revised
the previously used methods of analysis and the inaccuracies found caused him to apply
the concept of species constancy propagated by phytosociologists of the Zurich-Montpel-
lier school, His classification in categories of dominant, influential und receding species
follows up the principles of this school. He proposed a revised classification of Krogerus
in cucenous, tychocenous und xenocenous species to be applied for the relationship of
particular species Lo nest community. [Te points oul the difficulty in correct listing due
to lack of actual knowledge on particular nidicolons species. This situation has remained
the same till the present day, although more than thirty years have clapsed since the
publication of Nordberg's paper.

A marked component ol nest communities is represented hy mites, especially from
the group Gamasoidea, which are a frequent object of research in the nests of most
diverse hosts. ‘

Predominant papers are those listing the species found. The mites are classified in
them according to food specialization and their relationship to the nest cenosis is
expressed by percentage of the tolal number of nidicolous organisms ete. Against
both mentioned views objections ghould be raised in prineiple. In most gamasoid mites
a striet food specialization is out of the question as their character in Lhis respect is
very changeable and therefore cannot be taken as a bagis for further analyses. Likewise
the mere percentual caleulation is too static and does not give a trne picture ol actual
interrelationships in particular species.

The studies on nest communities arouse a special interest also [rom the aspect of
epidemiological practice because a number ol nidicolous parasites have been proved or
supposed to be veetors in natural foei of diseases. This lact stresses the nccossity of
searching lor a concise expression of results obtained in order Lo compare them with
those obtained by other anthors and to retain the possibility of using the published
results directly as source data for eventual calculations.

Nidicolous zoocenoses are a sunitable objeet for quantitative ecology and have ma-
ny common properties which facilitate the creation of a relatively simple theorctical
model. This is, for example, a good differentiation of specimens which applies to all
zoological objects in contrast to plants. Frequeneies may be therclore nsed which fact,
as & rule, leads to more simple statistical methods. On the other hand, the frequent
difficulty in animal ecology — the great mobility of objects studied, no longer arises
here. The nest microbiotope is strietly limited spatially and ceologically and makes
a natural and homogeneous sampliug unit. In this way the problems with its size do not
arise, cither. The ratio between the size of a specimen and the size of the nest is approxi-
mately constant and not involving spatial exelusion.

The goal of our paper is not only the presentation of resulls based on our own material,
but also an attempt to create a new method of evaluation of nest materials for a detailed
and theoretically well-grounded analysis of relationships in nest communities and for
a clear graphical and numerical docnimentation. For this reason it was necessary to pay
attention to the detailed methodical part and Lo explain in the discussion the advantages
of the method preferred.

MATERIAL AND TREATMENT OF SOURCE DATA

The initial material for our analysis wero the data published in the paper by Mreiak, Daniel and
Rosieky (1966) on gamasoid mites from 149 nests of Clethrionomys glareolus collected in all scasons
of the year in forest biotopes of Vsetinské Beskydy (northern Moravia). A total of 5,609 gamasoid
mites belonging to 42 species were found in these nests. The species with a low frequency of occurrence
(i.c. occurrence in less than 5 nests) were eliminated and consequently 26 species given in Table 1
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remained to be used in the analysis. A low limit of frequency was chosen beeause a low total value
may be aggregated and thus be significant in any variant.

The collected nests were elassed aceording to hiotope, loeation, season and material used for tho
nest bedding. However, it was impossible to study all these factors, beeause classes with expeeted
low frequencies would have arisen in this way. Consequently the influence of biotope and of nest
location was chosen as the main object of our studies. The scasonal dynamies would have also
to be studied with the regard to these basic eategories, but the number of data did not allow that.
This is why we present gquantitative measures both for imdividual seasons of the vear and always
for the whole ecological variant. Total data were nsed for associntion analysis. A direet proof on the
vahidity of this step is impossible in most, species due to the number of data, Only in several more
abundant species the criterion z? could be used. In such eases the distribution of occupied and
unoccupied nests changed between seasons only unsignificantly. The material of nest bedding was
left unstudied.

The tables are arranged according to biotopes (forest, clenring) and according to nest location
in harmony with the classafication after Danicl, Mreink and Rosieky (1971). Four basie variants
were created: forest — nests situnted at the grovmd level and underground: clearing - nests situated
at the ground level and underground. In elassifying the data according to the senson autumn and
winter could not be elearly scparated; strict calendar datn would not correspond with actunl condi-
tions in nature,

METHODS

We used three types of methods deseribing AeAroeenOsis in quantitative terms, They correspond
to three levels of material treatment,

1. Quantitative properties of mites nre deseribed by three measures (19, D, A), whose definitions in
the application for nest material are expressed by equations;

numbor of nests occupied by a given mite speeies

R 2 T

a total number of nests
l a total number of specimens of a given mite species

B o | e et R g
a total number of nests

n total number of speeimens of 4 given nnle species

number of nests occupied by a given mite speeies

and consequently the relation A L F = 100 1) holds true (Whitford 1049).

The measure F menns “frequency’, D) means density (i.e. the average number of specimens in
n unit of area or space, but in our case this unit is the nest). The measure A is close to the concept
“abundanee™ introduced in plant ecology by Whitford (1949). It expresses the density: frequency
ratio and may be defined as average density in oeccupied nests (Ureig -Smith 1967). Although
we consider this measure to be very useful, it iz not currently used in animal ecology and the term
abundance is understood rather as a synonymy for density. With rogard to this termmologieal disunity
in this paper only symbols for measures are used in the sense of the above equations.

Theso measures for particular species are given in Tables | —4. By addingup the values A | D + F
a complex measure ix ereated which characterizes the quantitative properties of species by a single
value (Figs. 1—2).

2. Associalion analysis aims to evaluate the relation of each pair of species in the given group.
This relation is measured by statistical dependence of both specics. (We remind that it is a statlistical
and not ceusal dependence. A high statistical dependence of two species may be usually interpreted
as a high degree of coincidence in ccological requirements, in other words, both spocies are equally
influenced by environment.)

To assess the stutistical dopendence the contingency table combined with the criterion 72 or
Fisher's exact test (Greig—Smith 1967, Vasilevich 1069 et al.) is mostly used. We do not consider
this method to be appropriate for the solution of interspecifie relationships (see Discussion). There-
fure, we used affinity index derived by Fager (1957). 1t is based on the expected number of joint
vecurrences which is expressed, under assumption of the statistical independence, by -n—'-‘:_"—"*

A g,
while 2,4, na means the number of occurrences of the specics A or B. The author considers only
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positive associations, consequently docs not take any account of cases, when the observed num-
ber of joint oceurrences I ig lower Lhan expectod. The positive deviations from the expected value

_ (na = ma) (2T 1)
a 2nyng

¢ ~—1.(ng +~ng—1)

are significant, if the value exceeds the critical value t at the level of 0.025: 0.005, 0.0005 respecti=
vely (one-sided deviation is tested).

All pairs of species in each of the four nest variants are evaluated by this method. For comparison
with the method of contingency table wo dotermined by both methods the associations in the whole
sample of C. glareolus nests before analyzing the particular variants. The results are important only
as far as they concern the choice of method of associntion analysis; particular variants differ from
one another so much that their pooling is not warranted.

3. Construction of graphs. For studies of specifie interrolationships methods and concepts of graph
theory may be used which is a relatively young muathematical discipline. First some basic concepts
should bo oxplained. If we have two different clements r, y, then the sct containing these two clements

Table 1. Fundamental characteristicz of the oceurrence of Parasitiformes mites in the nests of
Clethrionomys glareolus. (Furest biotopo, underground nesis.)

i . | Autumn-
) ! Spring Summer = Total
Mite (19 nests) | (41 nests) (2‘;‘ Mects) | (87mosts)
Symbol | Neme [A%|D F|lA'D ¥ A D/F|lAa D ¥
[ I

1 FPergamasus sp. 1.0y -} 5 1.0]01]| 9|18]08| 44| 1.6 03| 19
2 Eugamasus |

kraepelini 2.0, 0.6/ 31 (20({03| 14 |7.0{18]| 25| 3.8/ 08 21
3 Bugamasus !

remberti 46/ 22|47 |34[1.5|/04(3.2107!| 22| 3.711.4| 37
+ Eugamosus sp. 6.4 2.4)/ 36 |43(2.56| 68 [3.8"' 1.1 | 29 4.6) 2.1 | 44
5 Euryparasitvs | .

emarginalus 69 55/ 78 |91 7.7|8 69 36 551 8.1/ 69'7173
6 | Cyrtolaelaps ' | :

mucronatus 27 LR 68 |97(3.1'31 |384(0D6! 18| 5720 35
7 Cyrtolaelaps minor , 20 06 31 |83(3.2 39 |45/22| 48| 58/ 23| 40
8 Gamasellus silvestris 20 0 §|0 |0 01302 |14} 1.4/01| 5
9 Veigaia nemorensis 2.7 1.3/ 47 | 1.8]0.6| 31 |7.2| 59| 81 | 47 24| 50
10 Macrocheles pauperior 100 4+ 4+ |1.83(0.2(19 [25]0.7(29 | 1.8 0419
11 Geholaspis sp. 1.0f] =-| 4+ '0 0 0130111 1.3 0.1 |
12 | Proctolaclaps pygmaeus 0.8/ 0.4/ 31 1.0/0.1| 10 [22]|04|18| 1.5/ 03] 17
13 Androlaclaps savdous 0.8 0.4 31 1.8[02]10]20]0.2; 11 1.6/ 0.2 | 14
14 Hypoaspis heselhausi 1.6/ 0.7] 42 | 1.0 ' 4+ [27]06] 22| 1.9404] 18
15 Euwlaelaps stabularis 6.6 4.9/ 73 |38 19|48 | 2.2 08| 37 | 4.3 2.2| 50
16 Huemogamasus horridus ' 53] 2.8/ 52 | 4919|399 |35 03| 7| 4.7/ 1.6 32
17 Haemogamasus nidi 263 18.6° 73 {41 ] 1.71 41 | 490 1.3 r 25 '12.1] 5.3 | 43
18 Haemogamasus hirsutus 1056 6.1 657 | 6.1 |25 41 3.7 0411 17.56/27]| 35
19 Haemogamasus : - | | :

hirsutosimilis 50, 08/ 15 44|05 12 11.0{0.2 11| 3.8/05 12
20 Hirstionyssus

isabellinug 1.0 4+ | + i 0 |0 017(]02 18| 1.0{0.1| 6
21 Myonyssus rogsicus 13 03/ 21 {3001+ |0 {0 0 1.8 0.1 6
22 | IPergamasus crassipes 10 | 4+ {1.0[10] + |1.7/03]|18]| 1.4 0.1| 8
23 | Cyrtolaelaps sp. 2.8l 0031 118/02] 9lo [0 | ol 240311
24 Veigaia kochi 0 0 0(17]01]| 7|17]02 11 1.7, 01 6
25 | Geholaspia |

longispinosua 25/ 0310 3.0 0.1| + [10|01| 7 20[01| 5

= Valuo lower than 0.05 (5 9,).
*) For definition of measures A, 1, F sce p. 69. (Applies also to Tables 2-4.)
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{and no others) is designated {r, ¥} and called unordered pair of elements 2, y. 1t does not matter
in which order the cloments x, y are written and read {x, ¥} — {y, «}. Both elements in the pair are
symmetrical. If a set A is given, then the set containing as cloments all pairs of elements from the
sot A is designated P, (A). Unoriented finite graph is a structure which is given by the sot A having
elements ealled vertices and by sume subset 11 <X P, (A) having elements ealled eidges. If the pair
x, y i= an element of the set H, we say that vertices {r, ¥} are conneeted in the graph by this edge,
or, that {z, ¥} arc terminal vertices of edge {ay}. Graphs are currently depicted by mcans of figures
where the vertices aro shown as points in plane or eventually in space and the edges are presented
as abseissac connecting the pairs of vertices, In our ease the objects of our studies (i.e. species) may
be represented as vertices and those pairs of vertices among which significant associntions have
been found may be connected by edges. Unoriented graphs, as deseribed above, are quite sufficient
because significant association as a statistical concept 1s symmetrical with regard to both objects.

For onr purposes it 18 useful to define the nssociated set i the group of ohjeets (specios) studied
as a definite group of elements which are cither directly connected by the edge or between each two
a way exists connecting them by several edges. Consequently, the bioeenosis is an associnted set of
apecies relating to a definite group of biotopes. Two methods were used for illustration: initial matrices
of associations (Figs. 4—8) on one hand, and graphie dingram used i plant ecology (Rigs, 0—14)
on the other. The location of vertices in graphs 1= empirically determined in o way exeluding all
doubts as to which vertives are conneeted by particular edges. ‘To make muatual comparison possible
the same location of vertices is kept in all figures, The species are arranged and designated by nu-
merical gvmbols, 1-—14 indicating carnivores, =apro-, copro- and neeropbagous orgams=ms, while

Table 2. Fundamental characteristies of the oceurrence of Parasitiformos mites in the nests of
Clethrionomys glareolus. (Forest biotope, nests situated at the ground level.)

Mite Spring :f_ummnr | A\i\'}i:::‘t:: ’ Total
(Y9 nests) (7 nests) (28 nests) {44 nests)
| - i
| Symbol Name A D F A (D'F A DIF A D | ”
1 Pergamusus sp. 1 0 0O ulo o 0 2006|238 8.0 04 l 18
| 2 Kugamasus kraepelini 1.3 0.4 33| 27 0.0 42 4.5 1.1 03] 3.3/ 1.0 29
. 3 | Euyamusus remberti 14 0.8 63 6.5 28 2805 17| 2.8/ 0.8 27
4 | Eugamasus sp. 43 14 33 2.3l 42, 3310721 | 3.3 09| 27
l 5 | Euryparasitus I i | ! '
| emarginalus ! 3.7i 29, 17) 67 6.7 00| 28/ 1.6| 57 | 3.9 2.7 | 68
| 6 | Cyrtolaelaps mucronatus | .8 :;,9{ 66 8.3 3.6, 42! 22/ 07| 32| 3.3 1.4 10
| 7 Cyrtoluelaps minor | 2.3 0.8 33 20 03| 14{ 22(00| 28 | 2.3/ 0.6 27
t 5 | Gamasellus silvestris | 6.0] L1 22 0 o ol 1.0f —~ | 4 | 37103 6
9 ! Veigaio nemorensis | 3.2] 21| 66 3.0, 1.3 42| 52/ 24|05/ 44|22 50
| 10 | Macrocheles puuperior | 40 04 1[0 |0 | of 16 04|25 190318
11 | Geholaspis sp. 0O 0 0[0 |0 ol o o ofo|o 0
12 Proctolaelaps pygmaeus 300 03 11 0 10 0] 26/ 06 17 | 2.7104 | 13
13 | Androlaelaps surdous 1.0 0.1 11| 0 0 | 0] 3.5/03| 7| 2.7102| 6
14 | Hypoaspis heselhausi o 0! o0 0 of 1.5/01] 7| L5001 +
15 | Euluelaps stabularis 191191 100 2.0 1.1 | 57| 3.9{ 1.0| 25 | 7.1/ 3.2 | 45
16 | Haemogamasus horridus 20/ 0.2y 11| 1.8 1.0} 57| 4.0{1.0| 25 | 1.3/ 0.4 27
7 Haemogamasus nidi 2.5 1.7] 66205 5.9 2827.7] 6.0} 21 [15.9] 5.0 | 31
18 | Haemogamusus hirsufus 34 1.9 55| 2.3) 1.3 57[16.0/ 34! 21 | 4.9/ 28 50
19 | Haemogamasus | -
hirsutogimilis i l‘ﬁi 010 11| 1.0(0.1| 14| 42/ 08 17 | 3.3/ 05| 15
20 | Hirstionyssus isuhellinus 120 1.3 11| 0 [ 0O O] L3021 14 | 3.4/ 04 11
21 Myonyssus rossicus L 0| 0,0 (0 0] 3.003 [ 10| 3.0002, 6
22 | Pergamasus crassipes 0|0 0L o |0 O 1L.3)/01| 10| 13/0.1| &
23 Cyriolaelaps sp. 0 0 o[ 0 |0 0| 1.01 0.1 71 10| + | 4+
24 Veigaia kochi 0 O 0{ 0 |0 0o, 0 0 0|0 |oO 0
26 | Geholaapix l. b
longispinosus 1.0 014 11] 0 |0 0| 1.0, & < | LO| - | +
|

-4 Value lower than 0.05 (5 9;).
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15—20 represont species with a differently devoloped degree of hematophagia. This arrangement:
facilitated to increase considerably the information value of the documentary material, especially
the matrices. The designation of species applies to matrices, all diagrams as well as tables (in which
the species 21-—25 were added later because they had fulfilled the frequency limit but had not
vielded positive results in the association analysis).

RESULTS

1. QUANTITATIVE MEASURES OF MITE OCCURRENCE IN THE NESTS OF
C.GLAREOLUS

A total of 42 species of gamasoid mites were found in the nests. Tables 1—4 includo
25 species whose oceurrence fréequency is in harmony with the requirement formulated
in the methodical part. Out of these 25 specics thirteen are associated at a different

Table 3. Fundamental characteristies of the occurrence of Parasitiformes mites in the nests of
Clethrionomys glareolus. (Forest clearing, underground nests.)

Sprin Autumn. | Total
o (6 nests) Jdnte (8 nosts)
(2 nests) )
Symbol Neamo Ao | F|alp' r|a [ D ¥
_ ! . |
! ! |
1 Pergamasus sp. 1.0 0.2 16 1.5 1.5 | 100 1.3 0.5 37
2 | Eugamasus .
kraepelini I 1.7 0.8 a0 0 0 0 1.6 0.6 37
3 | Eugamasus remberti 5.0 0.8 16 1.0 0.5 50 3.0 0.8 25
4 | Eugamasus sp. 2.3 1.2 50 8.0 | 4.0 50 3.8 1.9 | 50
5 | Euryparasitus i :
emarginatus 8.7 4.3 100 175 | 17.5 100 7.6 7.8 100
6 Cyrtolaelups , _ _
| mucronalus 1.0 0.5 60 1.0 0.5 50 1.0 J 0.5 50
7 | Cyrtolaelaps minor 1.6 0.5 33 4.0 2.0 50 | 2.3 0.9 37
8 | Gamusellus silvestris o !0 0 0 0 0 0 0 0
9 Veigaia nemorensis 6.3 3.2 50 3.0 1.5 50 h5 2.8 50
10 | Macrocheles pauperior 0 0 0 0 0 0 0 0 | 0
11 | Geholaspis sp. 1.0 0.2 16 1.0 0.5 50 1.0 0.3 25
12 | Proctolaclaps
pygmaeus 0 0 0, 20 L.0 50 2.0 0.3 12
13 | Androlaelaps sardous 3.0 0.5 16 1.0 0.6 | 60 1.6 0.4 25
14 | Hypoaspis heselhausi 0 0 0 0 0 0o, 0 0 0
15 Fulaelaps stabuluris 6.7 0.7 100 8.5 8.5 100 7.1 Tl 100
16 | Haemogamasus .
horridus 10.0 3.3 33 0 0 0 | 10.0 2.5 25
17 | Haemogamasus nidli 42.8 | 28.5 66 0 0 0 | 42 21.4 50
18 | Haemogamasus | '
hirsutus 1.5 it 66 0 0 0 11.6 2.8 50
19 Haemogamasus | ‘
hirsutosimilis 4.0 0.7 16 0 0 0 4.0 0.5 12
20 | Hirstionyssus
tsabellinus 0 0 0 0 0 0 o 0 0
21 | Myonyssus rossicus 0 0 0 0 0 0 0 0 0
22 ergamasus crassipes 0 0 0 0 0 0 0 0 0
23 | Cyrtolaelaps sp. 2.0 0.3 16 0 0 0 2.0 0.3 12
24 Veigaia kochi 0o | 0 0 0 0 0 0 0 0
25 Geholaspis
i longispinosus 1.0 02 ! 16 | 0 0 0 1.0 0.1 12
| 1
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degree and consequently belong to at least one of the four communities studied. Se-
venteen species which occurred occasionally and could not be therefore included either
in tables or in graphs, are as follows: Veigaia transisalae, V. cerva, Cyriolaelaps sp.,
Ologamasus sp.. Macrocheles punctoscutatus, M. montanus, Geholaspis mandibularis, G.
ponticus, Eviphis vestrinus, Lasioscius remiger, Androlaelaps sp., Hypoaspis sp., Laclaps
hilaris, L. clethrionomydis, Myonyssus ingricus, Hirstionyssus musculi and H. carnifex.

In Figs. 1 and 2 quantitative eonditions of particular mite species are graphically
demonstrated by means of the measure A -~ D - F for 4 basic nest variants without
seagonal differentiation. In all four cases two groups of species with relatively high
values are pronounced and the absolute height of columns in graph differs depending
on the biotope and nest location. The first group is represented by Kuryparasitus
emargimatus (5) and species closely related to it. The second group is represented by
FEulaelaps stabularis (15) and members of the genus Haemogamasus (16-—18), namely
H. nidi (17).

L INTERRELATIONSHIPS OF MITES INTHE NESTS OF €. GLAREOLUN

The interrelationships following from the association analysis are given in Figs. 3—13.
In the first one (Fig. 3) attention is paid only to the species, in the language of the

Table 4. Fundamental characteristics of the occurrence of Parasitiformes mites in the nests of
Clethrionomys glareolus. (Furest clearing, nests situated at the ground level.)

Mite l .Sprmg Summer A‘:t‘l':?:‘: | Total |
(3 nests) | {4 nests) (3 nests) (10 nests)
Symbol Nume Afn%f‘inih'? Alil)!l*‘ A‘nl?
= e i bl - |_ ! || N S - —
1 Pergamasus sp. 0 0 0 L0 03 25 1.0 0.3 33| L0 0.2, 20
2 | Eugamasus kraepelini 20 0.7 33,0 0 0| 2.0 1.3 66| 2.0/ 0.6 30
3  Eugamasus remberti 45 3.0 66, 1.7 L3 75| 6.3 63 100| 4.1/ 3.3 50
4 Eugamasus sp. 3.0 1.0] 33, 3.7 28 75(10.710.7/100| 6.6 4.6/ 70
5 Euryparasiuus !
emarginatug 2.0, 20100 12,0 9.0 75115 7.71 66| 8.1| 6.6 80
6 | Cyrtolaclaps mucronatus 27.5/18.3) 66 20.5 10.3) 50| 7.5, 56.0| 66|18.5/11.1| 60
7 | Cyrtolaclaps msnor 1.0 0.3] 33 4.0 2.0 50 |1L5| 7.7 66| 1.0 0.3 33
8 | Gamasellus silvestris 0| o0 i 0 0 0 o 0o |0 0ol o | o 0
9 Veigaia nemorensis 1.0 0.3 33 1.0/ 0.5| 50|10.3/10.3/ 100 5.7 3.4/ 60
10 | Macrocheles pauperior 1.0 0.3 33 3.0 0.8 26| 0 | 0 0| 2.0/ 0.4 20
{11 Geholaspis sp. Lo 0 0 0 0 0| 2.0/ L.3] 66| 2.0, 0.4| 20
12 | Proctolaelaps pyymaeus P 0 0 o 0 |0 0} 0 0 0| 0 0 [ 0
13 Androlaelaps sardous 0 0 0! 60/ L3] 25| 0 | O 0] 6.0 0.6 10
14 | Hypoaspis heselhausi 00 0 2.0/ 10| 50| 4.7 4.7{100| 3.6 l.ﬂi 50
15 | Eulaelaps stabularis 42.3/42.3/ 100 | 5.1| 5.1/100] 4.7| 4.7/100|16.2/16.2/ 100
| 16 | Haemogamasus horridus 2.0 1.3| 66/17.0] 8.5 50| 5.0] L.7| 33| 8.6 +.3| 50
| 17 Haemogamasus nidi 93.0/83.0/ 100 1.5/ 0.8] 50| 0 0 0|56.4/28.2, 50
18 | Haemogamasus hirsutus 6.5 4.3 66| 5.3 4.0/ 08| 4.0/ 1.3| 33| 5.5 3.3 60
19 | Haemogamasus -
hirgutosimilis 1.0 0.3 33| 0 | © 00 | 0 0| LO| 0.1 10
20 | Hirstionyssus isabellinus 13.0{ 4.3, 33] 0 | 0 0O 0|0 0113.0f 1.3| 10
21 Myonyssus rossicus 0 0 0f 0 0 0| 0 0 0] 0 0 0
22 | Pergamasus crassipes 0|0 000, 0,01}0O 0l 0| 0 0
23 | Cyrtolaelaps sp. 1.0, 0.7, 66| 0 | 0 | 0|0 | 0 1.0 0.2/ 20
24 Veigaia kochi 0 |0 oo/l 0, 0/0 ]| O o 0] 0 0
25 Geholaspis longiapinosus i 0 0 0 2.0| 0.6, 25| 0 0 0| 20/ 0.2] 10
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graph theory, to vertices. The Fig. 3 thercfore can inform about species composition
only which is, however, quitc uniform in some cases. As in the graphical demonstration
of the measure A + A 4 F, there cxist two groups around E. emarginatus (5) on one
hand and around . stabularis and representatives of the genus [Haemogamasus (15—18)
on the other. The monotony is stressed hy the fact that in the main no deviations in the
significance levels oxist for associations. The information provided by the diagram
brings no new results as concerns the provious treatment of material (Mreiak et al.
1966). On its basis it might be ostensibly concluded that there is no difference among
the communitics of gamasoid mites of the four nest variants studied.

100

0

a0

||‘| nlmw {n || I

123456768 910NIIZNBI4ISHITMIIWARND4S 1 2345678 90NN KITIEI00D45

A B

Fig. 1. Derived mensure (A 4+ D — F) for particular mite species in the nests of Clethrionomys

glureolus (foresl. biotope: A — nests situated underground: BB — pests situated on the ground).

Vertical axis bears numerical values A -| D) -~ F, horizontal axis numerieal symbols of particular
mile gpecies (in accordance with Tables 1—4).
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Fig. 2. Derived measure (A 4 D - F') for particular mite speeies in the nests of Clethrionomys

glareolus (clearing biotope: A —— nests situated underground; B — nests situated on the ground).

Vertical axis bears numerical values A 4+ D =~ ¥, horizontaul axis numerieal symbols of particular
mite specios (in accordance with Tables 1—4),
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A different picturc presents itself if attention is directed to edges, i. e. relations
(in our case statistically significant associations among species). Figs. 4—7 give this
information in the form of matrices for particular nest variants, from which the mutual
difference of ecological conditions clearly arises. The order of species in matrices is the
same as that in Tables 1—4 and is kept in all cases. 1t is therelore possible to compare,
to subtract the differences and express them in numbers in the table giving a survey
of the number of vertices and edges (i.c. species and their relations) in particular
nest variants (Table 5).

The number of edges (relations) is certainly a very important indicator because

= T T T T T

112(3|14(5]6|7[(8|9 10{11 12(13|14|15(16(17|18] 19|20
.
D it L EHEHENEN

I E Nl

Fig. 3. Species composition of Gamasoidea miles in the nests of Clethrionomys glareolus. Four variants

according to biotope and nest location: A — forest (undergrommd nests); B — forest (nests at the

ground level); ' — clearing (nests nt the gronnd level); 1 — clearing (underground nests). Numerical

symbols of particular mite species are in accordance with Tables 14, E — significance level of
association 0L05; I¥  significance lovel 010,

it shows closer relationships of mites among them and the higher degree in the
organization of nidocenosis. In our concept analyzed in the Discussion it may be said
that at a higher number of edges the ecological space of nidocenosis is more defined.

If we compare the forest nests having different location, we see clearly that the nests
situated underground predominate as concerns the number of vertices and edges;
it is especially apparent in edges with a high association level. In nests from the clearing
(situated underground) no comparison is possible because the nests from the summer
scason (sce Table 3) are missing. The clearing variant (at the ground level) also contains
a small number of nests. The size ol the group is certainly important and cannot be
overlooked, but this variant with relatively small nest group still has a large number
of associations. While studying the matrices in detail we see that there are differences
not only in numbers, but also in the quality of vertices and edges. There are relatively

Table 5. A survey of numbers of vertices and edges in graphs illustrating particular nest variants of
C. glareolus

'
| Number of | Number of \ hu'nbe;' Ur]t’d?ﬂl at tho
Biotope — nest location | nests _' vertices - o .

| investigated mvestigated | 0.001-0.05 I 0.10
Forest — underground 87 10 | 17 3
Forest - at the ground level | 44 7 5 2
Clearing — underground R 1 2 —
Clearing — at. the ground level 10 . 11 ‘ 16 9




few vertices in particular variants, but plenty of different edges. In other words, the
identical mite species under varied conditions of biotope and nest location differ in

their interrelationships.

The nests of the forest (underground) variant (Fig. 4) reveal three pronounced groups

7
14
R 15
NN 16
N 17
18
20

Fig. 4. Matrix of intorspoeifie associntions of gamasoid
mites in the nests of Clethrionomys glareolus (forest —
underground nests). Numerical symbols of partieular
mite species are in accordance with Tables 1—4. A —
association on level of 0.001; B — association on level
of 0.01: ' — nssociation on level of (LO5; - asso-
ciation on level 0.10. This legend also applies
to Figs. 5—8.
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Fig. 5. Matrix of interspocific associations of gamasoi

mites in the nests of Clethrionomys glareolus (forest —

nests situated at the ground level). For explanations sec
Fig. 4.
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of edges (i.e. positive associations)
at the highest level 0.001. Tho first
group connects species 3—6 (i.e.
Fugamasus remberti, Fugamasus sp.,
Euryparasitus emarginatus and Cyr-
tolaclaps mucronatus). The second
group includes species 15—18 (i.e.
Eulaelaps stabularis, Haemogamasus
horridus, H. nidi and H. hirsutus).
The third group of associations con-
neets the first and second group and
namely the species F. emarginatus
and Fugamasus sp. on one hand
and E. stabularis on the other.

In nests of the forest (at the
ground level) variant (Fig. 5) there
are hints of all three groups, but
they are very attenuate both as for
the numboer of edges and for the
significance level of their associa-
tions. In the clearing (at the ground
level) variant the positive associa-
tions are numerous, but at a low le-
vel, diffusely dispersed all over the
matrix. No groups come into consi-
deration. The species designated by
lower numeral symbols are associa-
ted with one another rather than
the nest parasites themselves. The
results obtained in both biotopes
correspond partly with the fact that
C'. glareolus is primarily a forest ani-
mal and partly that the nests situa-
ted on the ground have less defini-
tely formed conditions of environ-
ment and are more exposed to the
contact with the surrounding mite
fauna in the leaf litter. This influ-
ence is more apparent in the nests
from the clearing (at the ground
level).

The nature of material did not
allow to study by this method the
influence of season, which will cer-
tainly supplement previous conclu-
sions in treatment of other materials.
Also further information included in



matrices will be able to be used after comparison with other material {e.g. the nests of
some other forest animals, nests from other biotopes ete.).

Although we are well aware on the basis of the conclusions presented that the nests
from different variants cannot be pooled and evaluated as a whole, we did so in Fig. 8

which gives a matrix for the whale
group studied aiming especially to
illustrate the difference in results
based on the assessment of pairs of
gpecies by means of contingency
table (the right hand upper half)
and by method of Fager's affinity
index (the left hand bottom half).
The relation of these two methods
15 discussed in detail below. As for
the result proper, it may be stated
that all cdges of the total matrix
are contained in some partial matrix
of purticular variants. An exception
is the edge 1— 9 which is not inclu-
ded in any partial diagram, but in
both variants of forest nests reachoes
the allinity index of values which
are close to the signilicance limit.
(The diagrams 13 and 14 correspond
to the total matrix.)

The results presented lead to the
following coneclusion: if we regard
the biocenosis as a group of species
directly or indirectly associated,
only 13 species included in matrices
and diagrams make the nest commu-
nity of gamasoid mites in the parti-
cular case studied. Although other
species (29 in number) occurred in
the nests, they were virtually a part
of different communities (free-living
edaphic ones on one hand or parasi-
tic somadtic (hair) mites on the other).
Such an analysis consequently leads
to a precise delimitation of the con-
cept of nest community and its ac-
tual contents, which may be of
practical importance in possible epi-
demiological considerations, when
a large initial number of species
found is necessary for the assessment.

Another form of demonstrating
the groups of associated species is
the empirically derived association
diagram where vertices are depicted
in the way close to a layman’s idea
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Fig. 6. Mutrix of interspeetfic associntions of gamasoid
mites in the nests of Clethrionomys glarcolus (elearing -
underground nest<). For explanations see Fig, 4,
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Fig. 7. Matrix of interspecific associations of gamasoid

mites in the nests of Clethrionomys glareolus (clearing —

nests situated at the ground level). For explanations
see Fig. 4.
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Fig. 8. Matrix of interspecific associntions of gamasoid miles in the nests of Clethrionomys glarcolus

(total group studicd). The right-band upper half — results based on the evaluation of puirs of species

by contingency table. The left-hund bottom half — results based on Fager’s affinity index. For furt-
her explanations see Fig. 4.

A B C D

Fig. 9. Association diagram of gamasoid mites in the nests of Clethrionomys glareolus (forest — ander-

ground nests). Verticos include numerical symbols of particular mito species in accordunce with

Tables 1 —4. A — edges on thoe level of 0.001; B — edges on thoe level of 0.01; C - - edges on the level
of 0.05; 1) — edges on the level of 0,10, This legend also applies to Figs. 1014,
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of knots in a net and lines representing edges (Figs. 9—14). These association diagrams
may be well used for considerations abont the cireulation of pathogenous agent in the

nest community ete,
If we assess the results from the aspect of particular mite species, their biocenotie

characteristies is given in Table 6. Tt shows that the most associated species was Eulae-
laps stabularis which faet is in full

harmony with the results of o ficld

.E cexperiment (Daniel 1970) in which
1 G
1 its dependence on the nest as well
I
!
:'
'
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18 Y . ;e Fig. 11. Associntion diagram of gamasoid
£y mites in the nests of Clathrionomys
glurcolus (clearing - underground

nests), For further explanations

{6) :
/ oo Fig, B,

Fig. 10. Associntion diogram of gamasoid mites in the nests

of Clethrionomys gareolus (forest, —noests situated al Lhe
ground level). For further explunations see g, 9,

Fig. 12. Association diagram of gamasoid mites in the nests of Clethrionomys glareolus (elearing— nests
situated at the ground level). For further explunations see Fig. 9.
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Table 6. Biocennlogical characteristics of associated specios of gamasoid mites from nests of
C. glareolus (Digits indicate a total number of positive associations at the lovel of 0.001, 0.01, 0.05.
Digits in brackets indicate number of positive associations at the level of 0.10)

Numerical symbols of particular mite species Gamasoidea |
Biotupe — noest location|— i I == - : i - o |
3| a5 e 7| e 1e]1s 16|17 182
| - i
Forest  underground 3 4 ‘ S(H)j1()i1(2)( (2) l lﬁ (2)| 4 ’ 5 4
I Forest — sl the ground
levol P 3(1)12() ‘ 31 ’2(1) 4 1 |
! Clearing — underground 1 ' | 1 1 1 |
Clearing  atthe ’ ’ ] ' i '
gronnd levell 5 (2) 15 (3) 15(2) |5(1) l 2(2)| (1) 1(2)[6(3)]0(2)|0(1) 4(1) |
| p— S — | —— | |

as its wide ceological amplitude was demonstrated. According to the number of as-
sociations Euryparasilus emarginatus, Eugamasus sp.. Haemogamasus hirsutus, H. nidi
and H. horridus followed next.

DISCUSSION

Methods used in this work have not been so far applied in the studies of nidocenoses.
We therefore consider it expedient to discuss some questions connected with their
utilization in this respect.

The quantitative properties of mites in nests are sufficiently deseribed by three
measures (17, D, A). Their choice is determined by the character of the data studied.
Most species have a markedly contagious distribution. Some nests reveal very high

Fig. 13. Associntion diagram of gamasoid mites in the nests of Clethrionomys glareolus (total group
studied). Results are based on the evaluation of pairs of spocies by Fagor's affinity index. For
furthor explanations see Fig. 9.
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frequencies, which do not correspond with the assumption that the probability of mite
occurrence in nests is the same. Also the mean: variance ratio highly exceeds the value 1.
Only in one or two cases the whole group could be differentiated in two parts, the empty
and non-empty, which follows Poisson distribution.

Under such conditions a mere perfunctory comparison of these three measures offers
a clear view not only of the quantity of the species, but also of the degree of aggregation.
For the eonvenience of prompt information three different values may bhe disadvan-
tageous. That is why we tricd to form the derived measure obtained by adding up the
values A | D + F (Figs. 1—2). This measure is similar to Cartis's “importance value”
(Greig—Smith 1967). It differs partly by using density instead of the so-called
dominance. but especially in the fact that the values calenlated for particular species
were used without transformation to the percentual total value of all species. The
derived measure of this type is quite arbitrary and therefore snitable only for illustrating
data and offering prompt information about the nature of the species. A more serious
assessment and comparison of particular nest variants should result from quantitative
analysis for which suitable methods must be found.

Analysis of interspecifie relationships in larger groups of species usually found in
nests is a considerably complicated case. Asa rule, the quantitative data must be reduced
to qualitative ones (presence -absence) us a large number of zero values prevents the
calculation of correlation cocfficient. THowever, even if qualitative data are used, there
are many diffienltics of theoretical character.

Most frequently 22 contingeney table is used, having the following categories:
@ - both species present; b — the first species present, the second one absent; ¢ — the

19
~ ()
\ X

- o o o

Fig. 14. Association diagram of gamasoid mites in the nosts of Clethrionomys glareolus (total group
studied). Results are based on tho evaluation of pairs of species by contingency teble. For further
explanations see Fig. 9.
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first species absent, the second one present; d — both species absent. These data are
evaluated by the criterion 42 or Fisher’'s exact test. The results are not always satis-
factory. The concept of independence included in this method is rather different from
the intuitive notion employed by ecologists. Undesirable above all is a strong influence
exerted upon the result by the quantity in the fourth cell (both species absenu). 1f
both species are frequent and present in almost all sampling units (a value in cell 4 is
very low), these species appear to be quite independent. Vice versa, in rare species the
cell d contains a large number of basic units and the dependence is too high to be true.
These phenomena were met with during our studies and also in papers of different
authors. The first case is quite frequent in the studies of e.g. interspecific relationships
in plants: the dominant species cannot be assessed becausce the method of contmganny
table leads to unacceptable conclusion about mutual independence of dominants and
other species. The second of the mentioned cases hecame markedly manifest in our
material. This is why the diagram of interspecific relationships based on the contingency
table (Fig. 8) reveals a high number of associations, of which many are unlikcly. They
are, for example, the pairs 12—15 and 12—20, where 115 (121) nests respectively out
of the total number 150 goes to cell d. The resulting positive association is caused by
the high value in coll d.

These reasons induced us to choose a method in which the category d is not considered.
Strictly speaking, this is not the case of association in the original sense. Somc authors
[Bra.v 1956, Morisita 1959) therefore designate the indicator of this type as “index of
interspecific overlapping”. In the present paper the term association sensu lato is used
including all these indicators. Among various “indices of interspecific overlapping”
Fager's index is of great priority in the fact that it can be statistically evuluated by
t-test. Approximation to normal distribution is the best if both species have equal
number ol oceurrences. Fager (1957) considers it to be sufficient even in case that the
occurrence number of one of hoth species is double value of the other. In our material
this ratio was exceeded only exceptionally and mostly in cases when the insignificance
of interspecific associalion was apparent. Approximation also deviates from the actual
value when the total number of occurrences is low. Thig situation could arise in the
nests in clearings when one sample included 8 and the other 10 nests. In order to apply
this method more widely it will be necessary to find a method for small samples, too.

We consider the testing of one-sided deviation to he the advantage of "ager’s coef-
ficient. The difficult interpretation of negative associations which usually appear in
graphs no longer arises. While using the 72 method our material revealed threc negatively
associated pairs: 2—13, 4—14 and 10—18. All their vertices were incidental with a large
number of edges, uptlmal paths belween bolth members of the negatively associated
pair were very short, mostly consisting ol two edges and one vertex only. Sometimes
there are more than one of these short paths (c.g. the pair 4—14). The determination
of negative associations itself brings a valuable information: the species which “repell”
one another can have, for example, a different ecology which limits or climinates their
joint occurrence. However, it is diffienlt to imagine that there exist two negatively
associated (and consequently ecologically very different) species and along with them
others, which are positively associated with the both mutually different species. Appa-
rently negative associations shounld be interpreted in some other way than the positive
ones.

The application of correlation or association analysis in the studics of interspecific
relationships in biocenosis or in some of its part as well as the presentation of results in
the form of graphs is not quite new. These methods serve to define the group of mutually
associated species (“ccological group™, “‘recurrent group” etc.). The information obtained
is then used in a different way: for examp]e, to define the controlling ecological factors
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in biocenosis, to make indirect classification or ordination of the cenose ete. This con-
cept is met with less in animal than in plant ecology where the recent works depict
the group of associated species by means of empirically derived diagram (Hopkins
1957, Agnew 1961). Details on these works are reported by Greig—Smith (1967)
and Vasilevich (1969). The diagram of specific interrclationships is very objective,
but the total information is presented without any possibility of further utilization.

As mentioned above for the investigation of these problems the knowledge on graph
theory is most useful. A graph is a set of objects and a set of relations at the
same time. In biocenological studies the objects are species, the relations are statis-
tically significant associations among them. The graphs published mostly in ecologi-
cal papers are intuitively close to the mentioned concept, but are neither defined theore-
tically nor formally exactly deseribed. This is apparently the reason why many possibili-
ties provided by this method remain unused, Mostly a part of information contained
in the graph is used only. namely the information on the set of vertices. Ecologists
in this way define the species composition of biocenosis in the sense very close to our
definition on associated set of species. However, a species may be defined also by its
distribution area or by a complex of ecological conditions. This concept is often met
with in ecology. In this connection the knowledge on the set of edges is also important
for the understanding of bioeenosis or its part. In the intuitive approach to assessment,
however, this is mostly missing,

The use of species as indicators of environment is well known in ecology. This idea
is included, for example, in some concept of the Zurich-Montpellier phytosociological
school (characteristic combination of species, differentiating species or differentiating
combinations etc.). By means of ecological amplitude of species the biotopes may be
deseribed or compared even when no direct data on ecological factors are at our disposal.
The species in this method “substitutes” the complex of ecological conditions existing
in all sites ol its occurrence. If this complex is briefly called *‘ecological space’, then
a speeices 18 the reflection of its ecological space, i.c. the set of its occurrences (in nests
where the species has been found). The ecological space of biocenosis is then composed
of ecological spaces of species of which it consists.

The association analysis appears to be a suitable method even in tasks of this type,
becauso it introduces an objective criterion in deziding which species create the ecological
space of biocenosis. The relationship between the ecological space of species associated
in the group and the ecological space of the group (biocenosis) as a whole is depending
on the concept of biocenosis. Tf we proceed from the concept of biocenosis as a set of
species, of which cach is at the same time a set of locations, then the ecological space of

Fig. 15. Schematic illustration of ceological space of hiocenosis based on the eoncept of bioconosis
as a set of species (left) and the cuncept of bibcenosis as a set of relations (right). Union of sets
A and B (indicated as A U B) and intersection of sete A and B (indicated as A N B) is shaded.
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biocenosis is defined as the union of these sets of locations. In this concept the ecological
space of hiocenosis is considerably wide, because it includes whole ecological spaces of
species associated in biocenosis (Fig. 15).

On the other hand, the ecological space of bioecenosis following from the concept of
biocenosis as a set of relations has a more strict sense. The contents of the relation
hetween two species is a stalistically significanl association which is resulting from
the number of common occurrences. If the species is defined by a set of locations, then
the relation between two species is an intersection of these sets and the ecological
space of biocenosis is defined as union of intersections of the mentioned sets of locations.
The ecological space of biocenosis includes only parts of ecological spaces of parti-
cular species; it is always the parl common to two or more species in biocenosis.
The difference between hoth caneepts is formally expressed in the example of nests of
the forest (at the ground level) variant. The ecological gpace is defined
1. from the concept of nidocenosis as a set of specics:

" ]

P =S3uSsuSeulisuUS;TuUSiuU Sy
2. from the concept of nidocenosis as a set of relations:
E=(8:sn8)U(Ssn Sg) U ((Ssn Sis) U (SsnSie) U (Sisn Spp)
U (Sis 0 Sig) U (S1z 1 Sis) U (Sis 0 S2)

[7 = ceological space: S; ... species of forest nidocenosis (at the ground level). The
concepts union and intersection are schema-
tically illustrated in Fig. 16.|

A more strict definition of ecological space
based on the sel ol associations is suitable
for mutual comparigon. The structure of
associations is much richer and more varied
than the structure of species and well reflects
the differences even in closely related bio-
cenoses. On the other hand, the species com-

3 position following from the concept of a set
of spovies is less variable. It appears to be

J“ rather appropriate for the definition of a
higher category which connects several clo-

Fig. 16. Schomatie illustration of ceologieal soly related cenoses, It is also apparent from

space of binceuosis. Area limited hy parti- o0 material. especially in comparison with

cular lines represents: 1| — union of sers A, ‘ ¥ :

B,C (AUBUC): 2 — intersection of sets the data published by Mreiak et al. (1966).

A B CANBAC); 3 - union However, also other reasons speak for the
of intersoetions of all pairs from the sels differentiation of hoth concepts. In studies
ABC-—ANBUANQOUEBAC.  of this type only samples are used. The

result is an estimate of actual conditions and
is subject tb random deviation. The null hypothesis could be formulated, but cannot
be tested. The deviations can be assessed only subjectively. Under these conditions those
methods are preferable which cause large differences, because they reduce the risk of
an error in any subjeclive evaluation.

CONCLUSIONS

The material of gamasoid mites collected from 149 nests of Clethrionomys glareolus,
which had been cvaluated in a previous paper (Mrciak, Daniel and Rosicky 1966)
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by traditional method was re-evaluated from new aspects introduced and modified
primarily from the field of plant ecology. Earlier methods used in analyses of nest
communities have been serutinized and the reasons for the choice of newly applied
methods have been given in the Discussion.

The following general conclusions may be drawn:

1. Distribution of mifes in nests corresponds to the contagious type and this fact
plays an important role in the possibility of using statistical methods.

2. In order to describe quantitative properties of mites in nests three measures are
defined; for a prompt and especially elear visnal information which can be expressed in
simple graphs, their total sum (A 4 D + F) iz used.

3. Interrelationships of mites are solved by association analysis based on the evalua-
tion of pairs of speeics, with application of Fager's affinity index. The results obtained
may be evaluated and compared by matrices, or be presented in the form of empirically
derived association diagrams. They reveal the difference between specifie relationships
ol gamasoids in particular nest variants, help define the groups of associated mite
species and the level of their interrelationships which indicate the difference of ecological
conditions. The structure of associations is much richer and varied than the mere
species composition and woll reflects the differences in closely related communities.

4. Out of the total number of 42 species of gamasoids found only 13 were associated
at a different degree. 1f we understand the nidoeenosis as a direetly or indirectly associa-
ted group of species in which mutual causal relationships exist, the nest community
of gamasoid mites under conditions studied is composed of these 13 species only. Other
species also oceurred in the nests, but they are actually members of different com-
munitics. Such an analysis leads to a precise delimitation of the nest community which
may be of practical importance in epidemiological considerations.

5. The comparison of results concerning the core proper of the nest community of
gamasoid mites fully corresponds to the conclusions based on field experiments and
aimed to determine the eflects of microclimate of C. glareolus nests on the development
of nest parasites (Danicl 1970) and clearly confirms the solidity of interrelationships
of species, namely of Haemogamasus nidi, H. hirsutus and Eulaclaps stabularis as well
as their dominance in C. glareolus nests under our natural conditions. In the field ex-
periment condueted under conditions of south-Moravian inundated forest also Haemo-
laclaps fahrenholzi was present, but the cxplanation of its absence in the material of
Vsetinské Beskydy should be sought after in other causes irrelevant to the nests of
C. glareolus.

6. Tho comparison of results presented and those obtained by traditional method of
evaluation of the material from Vsetinské Beskydy clearly demonstrates the simplicity,
lucidity and casy comparability of the presented results as well as a wider and more
profound assessment and consequently provides further detailed information. We
therefore propose to accept this method as a part of standard evaluation of extensive
groups of nest organisms.

MEMBUJIOBLIE COOTHOIEINNA 'AMAZOBBIX KJEMER B THES3JAX
EBPONENCRKRON PLUIREH HOJEBKN

M. Hanuen, B. ToayOuukona

Pearome. MeKBUI0BRIE COOTHOMEHNT TaMazoBux Kaemei us rueay Clethrionomys glarcolus
PeLIANNCE ITYTCM aHA/IM3a COTTPAKCHHOCTH IPH NPHMeRcHiy njiekca apurnocTy, BhBeleHROrO
Darcpom (1957). Kpurayeckn oGeyxpaorca apyrue cnocotu onenkyn GayHs HIUIKOJIbHLIX
OpPraHn3Mos 1 APTYMEHTHDVIOTCA NPCHMYIICCTBY NpUMeHeHHOro Meroma. B martepnane us
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149 rmesn, B KoTOpHIX oﬁuupymeuu 42 BMI0OB raMH3UBBIX Kielueil, 1aHA OLEHKA BceM mapaMm
BHIOB D KQMGIOK M3 Yernipex BAapHMAHT CHEe3J, I'PYNIMPOBAHHLIX 10 GuoTomy 1l PasMCIUCHHIO
raeasia. PeayrinTaThl BHPMEEHW « TOMOIILIO MATPHIL ¥ OMONPHYECKHX ACCONMATMOHHRX
rpados. Onpejejenst Ipyuus uccOMMHPOBAMHBLIX BHIOB Kiewell M YPOBeHb MX  B3aMMO-
OTHOWICH M, YKASLIBAIOMIMX Pa3niie DKOTOrHYCCRIX Yoo, CTPYKTYpa accounauui ropasgo
Gorane w Gonee paamooGpazHa MeM caM BHJIOBOI COCTAB Il fICHO OTPAMKART DAAHOCTH MEMY

Onnaknmn ¢oodmecrsaMi.
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