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To determine the  affinity is the  clue question of biological classification 
and the  only legitimate is such a classification th a t  is founded on the natu ra l 
affinity of organisms th a t , in turn , reflexes processes of the  evolution.

Since m any years two currents of classification — phyletic and  phenetic 
ones are developed by systematics. This is the a rb itrary  division only. Most 
frequently they  are not applied in a pure form. The lack of fossils or enormous 
deficiency in paleontological knowledge of certain anim al tax a  m ake difficult 
or often practically impossible elaboration of a classification on phylogenetic 
grounds. Neontological studies as morphophysiological, anatom ical, ecological, 
biogeographical analyses etc. enable often, it is true, a reconstruction of the  
past of a entity , an assessment of a certain set of characters — starting  point 
i.e. determ ination of characters of a common ancestor. They m ake possible 
stemming out from  this hipothetical ancestor individual phylogenetic lines on 
basis of which the  natu ra l classification will be built. Phyletic  approach then, 
is characterized by the following sequence of operations: 1) a grouping of hom o
logies, taxonomically significant are the similarities between homological 
characters. 2) an assessment of belonging to a common phylogenetic branch 
on the  basis of commonly descending features. 3) a construction of classifi
cation. Proceeding in such a way m ay lead to errors.

Legitimacy of classification based on present day living anim als m ay 
often be questioned with regard to observed phenomenon of parallel, mosaic 
evolution or convergence and phenomena of specific adaptations. Beside th a t ,
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an analysis of taxonom ical characters, a choice of characters with a  big taxo- 
nomical weight or characters th a t  are not indices of relationship are often 
subjective, depend on personal qualifications of a  s tudent and current knowledge 
of an animal taxon in question. W hilst it  is m uch easier to  find taxonomical 
characters for diagnostic goals, it  is more difficult to weigh these characters 
in such a way as to use them  as indices of affinity in establishing entities of 
higher system atic categories. In  any case, the  phylogenetically founded classi
fication is the  only one basing on sound theoretical grounds and is in con
nection with a constant augm entation of inform ation quan tity  following the  
increase of accuracy of comparing methods. Owing to  th is classification the 
system atics brings in an immense contribution to the  study of evolutional 
processes, to biological theory.

On the  other hand  the phenetic classification bases excusively on the  
dergee of similarity and on the assum ption th a t  the  m axim um  resemblance 
corresponds to the closest affinity, the  assum ption m ost commonly true after 
all. Thus, an undubitable advantage of the  phenetic classification comes from 
a taking in consideration a large num ber of examined characters th a t  carry 
much information. Moreover, by  the  equivalent trea ting  of all, characters 
errors of subjectivism are avoided. Finally, it makes possible an employing 
of m athem atical grouping methods and inform ation arrangem ent by  means 
of speed computers. The phenetic approach differs also from the phyletic one 
by sequence of operations carried. W hen the correlation of sim ilarity of taxo
nomical characters is arrived at, the  construction of classification begins and 
later it  should be followed by  phylogenetic in terpreta tion, often neglected 
by taxonom ists. There exist various techniques and means to determ ine simi
larity  between taxa. The subdivision of the phenetic taxonom y into numerical 
and congregational taxonom etry , the  two m ain currents, m ay appear useful.

The numerical taxonom etry  assumes taxonom ical equivalence of all cha
racters. Any of taxonom ical characters is equally valid, it  is describe to have 
plenty  of them . This controversial assum ption is frequently  considered to  be 
simplifying since certain  features solely separate OTUs (operational taxono
mical unit, for example: individual, population, species or organism, taxon, 
unit). In  the congregational taxonom etry  the inform ative value of any  character 
is differentiated. This is the  peculiar technique of phenetic classification which 
combines m athem atical ordering and  observations grouping m ethods and in 
some way recognizes “phylogenetic”, “ non num erical”, unequal classifying 
value of a taxonom ical character though this recognition has no t been precised. 
This m ethod does no t assume a priori w hat are phylogenetic values of tax o 
nomical characters b u t once the operation of their assembling is settled the 
assemblages of these characters m ay decide upon the  final elaboration of clas
sification and, their in terpreta tion  m ay assigne the  characters a considerable 
phylogenetic value. Making use of this m ethod the characters differentiating 
and grouping OTUs are processed. B oth  numerical and  congregational techni-
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3 Subgeneric taxa in Liochthonius 4 7 9

ques differ already a t the first steep of proceeding th a t  leads to  creation of 
phenetic classification, a t the stage of searching for some numerical dimension 
th a t  would characterize the degree of resemblance or difference between OTUs. 
One of m ethods founded on congregational taxonom etry  is the  taxonom ical 
analysis worked out by S m i r n o v  (1968).  A principle th a t  value of information 
is inversely proportional to a character frequence (constance) is the essential 
point of th is method. In  other words, the similarity of two OTUs is measured 
not only by  the  presence or absence of a given character bu t also by its fre
quency of occurence in other OTUs of the compared group.

Making use of S m ir n o v ’s taxonomical analysis an  a ttem p t of distingui
shing subgeneric taxa  in the genus Liochthonius (Acari, Oribatei, Brachyehtho- 
niidae) has been made. In  this genus the dynamic spéciation is under way 
and therefore it seemed to be heterogeneous and comprising a sufficient num ber 
of species (19 recorded from Poland) th a t  could be subject to grouping, ascer
taining the  similarity between obtained groups and possibly to erecting taxa  
of subgeneric level.

For this purpose 37 morphological characters as body proportions or 
small elements on the notogaster and one ecological character have been chosen. 
The ventral side of body does not have features which would allow discrimi
nation of species. Chaetotaxy of legs has not been analysed. The S m ir n o v ’s 
m ethod perm its operating bimodal characters only (with a positive and nega
tive) and hence a few polimodal characters occurring in the  investigated species 
had to be transform ed into bimodal ones, in order to obtain  a combination 
of optional 0 ’s and l ’s (Table I).

To calculate values of similarity between taxa  the following form ula has 
been employed (S m ir n o v  1968):

where s =  num ber of examined taxa, n =  num ber of examined characters, 
f  =  num ber of coincidental characters (positive and negative ones), В =  fre
quency of a character.

S m ir n o v  introduces also an idea of taxonomical relation of the  species 
to itself i.e. the  index of intraspecific similarity:

N aturally , values of this index are always the highest and constitute 
a point of reference for values of interspecific index of similarity on a particu lar 
column (Table II). Since particu lar values calculated according to the  formula
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Table I. Taxonomical characters of Liochtlionius H a m m e n  species in the bimodal system.

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18, 19. 20. 21. 22. 23. 24. 25 .26 .  27. 28. 29. 30. 31. 32. 33 .34 .  35. 36. 37. 38.

L. alpeetris 
L. ensifer 
L. evansi 
L. forsslundi 
L. gisini 
L. globuliferus 
L. horridus 
L. hystricinue 
L. lapponicus 
L. muscorum 
L. occultus 
L. perpusillue 
L. pilulifervs 
L. plumosus 
L. propinqum  
L. sellnicki 
L. simplex 
L. strenzkei 
L. tuxeni

0 1 0 0 1 0 0 1 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 1 0 0

0 0 1 0 0 1 0 0 1 0 1 0 0 1 0 1 1 0 0 1 1 1 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 0

1 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 0 0 1 0 0 1 0 1 0 0 1 0 1 0 0 0 1

1 0 0 1 0 0 0 1 0 0 1 0 1 0 1 1 1 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 0 1

1 0 0 1 0 0 0 1 0 0 1 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 1

0 1 0 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 0 0 0 0 1 0 0 0 1 0 1 0 1 1 1 0 0 0 1

1 0 0 1 0 0 0 1 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 0

0 1 0 0 1 0 0 1 0 0 1 0 0 1 1 1 1 1 0 1 1 1 0 1 0 1 1 0 0 0 1 1 0 1 1 0 1 0

0 1 0 0 1 0 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0 1 0 1 0 0 1 0 0 1 0 1 0 0 0 0 0 1

0 0 1 0 0 1 0 1 0 0 1 1 0 0 0 0 0 1 1 0 1 1 0 1 0 0 0 0 0 1 0 1 0 0 0 1 0 1

0 1 0 0 1 0 0 1 0 1 0 1 0 0 1 1 0 0 0 1 0 0 0 1 0 0 0 1 0 1 0 1 0 0 0 0 0 0

0 1 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 0 0 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 1

1 0 0 1 0 0 1 0 0 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1 0 1 0 1

0 1 0 1 0 0 0 1 0 0 1 0 1 0 1 1 1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 1 0 1 1

1 0 0 1 0 0 0 1 0 1 0 1 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 1 0 0 0 0 1

0 0 1 0 0 1 0 1 0 1 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 0 1 0 0 1 0 1 0 0 0 0 0 0

0 1 0 1 0 0 0 1 0 1 0 1 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0

0 1 0 1 0 0 0 1 0 1 0 1 0 0 1 0 1 1 0 0 1 0 0 1 0 1 1 0 0 1 0 1 0 1 0 1 0 0

0 1 0 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 1 0

The characters chosen (positive side) (negative side)

Body length <  170 jxm 
Body length 170-195 jxm 
Body length > 1 9 5  (xm 
Body width <  101.1 {xm 
Body width 101.1-125 [im

bigger than 170 [xm 
body length different 
less than 195 [xm 
more than 101.1 fxm 
body width different
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9.
10 .

11.
12.
13.
14.
15.
16.
17.
18.
19.
20 . 

21 . 

22 .

Body width > 1 2 5  jxm 
Length of sensillus <  28 [xm.
Length of sensillus 28-39 (xm 
Length of sensillus > 3 9  [xm 
Length of “ro” setae 10-20 (xm 
Length of “ro” setae 20-30 fxm 
Length of ex setae <  25 [xm 
Length of ex setae 25-37 fxm 
Length of e 1 setae > 3 7  fxm 
Length r-b  <  55.0 fxm 
Value of (r-b)/ei index < 2 . 1  
Tergit PY  broadly rounded in posterior part 
Propodosoma basis almost as large as hysterosoma 
Propodosoma constricted before “e x ” setae 
Propodosoma surface covered with fields (except “int" fields)
“In t” fields present on propodosoma 
Hysterosoma surface covered with fields

23. Characteristical folds in the anterior of propodosoma
24. Chitinous lamellae joining “e x ” setae on propodosoma
25. fx setae on hysterosoma are surrounded by bow-like, chitinous lamellae
26. fx setae on hysterosoma stick on characteristical prominens
27. Sensillus head biforcated at its end
28. Sensillus head round
29. Broadly lancet-like setae
30. Moderately lancet-like setae
31. Very thin setae
32. Setae edges smooth
33. Setae on tergit NA thiner than those on tergits NM and PY
34. ,,ro ” setae distint from rostrum margin
35. „int” setae close together
36. „ro” setae longer than ег ones
37. End of dj setae reach beyond bases of ex setae
38. Species prefcring forests, especially coniferous ones

less than 125 fxm
more than 28 [xm
length of sensillus different
less then 39 jxm
more than 20 [xm
less than 20 (xm
more than 25 (xm
length of ex setae different
less than 37 fxm
more than 55.0 [xm
more than 2.1
pointed or narrowing
narrower than hysterosoma
not constricted
no fields (except “in t” fields)
“in t” fields absent
fields lacking
folds absent
lamellae absent
lamellae absent
prominens absent
not biforcated
different
different
different
different
different
all setae evenly large
setae at the end of rostrum
“in t” setae distant
“ro” setae shorter than ex ones
do not
preferring other biotopes
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482 Subgeneric taxa in Liochthonius 6

t xx are not comparable, the  value of t xx is being considered as 100 and  the  re 
maining values in the diagram  are transform ed according to  the form ula1:

2 - t x x ' 100

t^xx -j- t%xx

The values obtained as a result of this process are also presented in the 
Table II.

The second step of phenetic classification is the  same for bo th  the  numerical 
and  congregational taxonomies. In  this step m ethods of grouping like C z e k a -  
n o w s k i ’s square, m ethods of dendrtes or dendrograms are commonly used. 
Among them  th e  m ost useful seems to be the  m ethod of dendrograms th a t  
links two first OTUs on the  ground of the highest index of similarity i.e. smallest 
Euklides distance, while for any subsequent OTU its average index of sim ilarity 
to all OTUs already inserted in the  dendrogram  is calculated (fig. 18). In  the  
draw n dendrogram species of the  genus Liochthonius H a m m e n  are clustered 
in different ways into 4 separate groups. The grouping and consequently the 
classification received by S m ir n o v ’s m ethod is the prelim inary ordered p icture  
of the information wanted. The obtained picture has to be evaluated. Once 
the analysis is completed and peculiarities of the groups estim ated, there  are 
three possibilities to choose: or this is a sufficient classification, or either it 
should be additionally perfected or the desire of recognition of it as a valid 
classification should be given up.

The group IV  has nine common characters, none of them  exclusive for 
th is group. The most im portan t of the characters (having the  highest infor
m ative value) are the  presence of plates on the hysterosome, presence of inter- 
lamellar plates, the  body length above 195 [Ші.

The group I I I  is also deprived of exclusive taxonom ical characters. Of
r - b

11 common characters the most im portan t are: the  value of the i n d e x  >  2.1
e i

the  length of setae ex <  25 jxm and length of rostral setae comprised betw een 
1 0 - 2 0  jam.

The group I I  is characterized first of all by  the following features: length  
of body 170-195 [xm, body width 101-125 [xm, presence of m oderately lancet- 
-like setae. The to ta l num ber of common characters for this group is 9 tout 
none of them  is exclusive.

The group I  has 12 common characters. One of them  — the  presence of 
broadly lancet-like setae is no t encountered in other species of the  genus Lio- 
chthonms H a m m e n . The other more im portan t characters : body width <  101 [jl.iii,

r - b
length of setae e1 25-37 jxm, value of the  in d e x  <  2.1, rostral setae d is tan t

ei
from  the rostrum  edge.

1 The formula was originally proposed by Dr. E. B iesiadka, unpublished.
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Table II. Taxonomical relationship of spe cies of the genus Liochthonius H a m m e n  as calculated in the S m i r n o v ’s method (upper, 
right part of the diagram) and after transformation according to the formula of B i e s i a d k a  (left, lower part of the diagram)

•
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 a lpestris +  0.79 
100

-0 .1 9 -0 .13 -0 .3 0 -0 .3 9 -0 .0 1 -0 .3 3 +  0.03 +  0.19 -0 .0 3 +  0.09 -0 .1 5 +  0.15 -0 .2 3 -0 .0 4 +  0.05 +  0.31 +  0.25 -0 .1 2
2 ensifer

-13 .57
+  2.01 

100
-0 .2 5 -0 .2 2 -0 .1 5 -0 .36 -0 .1 0 +  0.55 -0 .1 0 +  0.32 -0 .2 3 -0 .1 8 -0 .3 4 -0 .1 0 -0 .3 8 +  0.48 -0 .4 0 -0 .2 5 -0 .1 4

3 evanei
-13 .69 -18 .59

+  0.68 
100

+  0.37 +  0.31 +  0.10 +  0.13 -0 .25 -0 .1 5 -0 .22 -0 .2 5 -0 .0 6 +  0.07 +  0.11 +  0.07 -0 .2 3 -0 .0 7 -0 .0 3 -0 .2 5
4 fo rss lu n d i

-36 .81 -15 .44 + 48.68
+  0.84 

100
+  0.53 -0 .21 +  0.48 -0 .1 0 -0 .3 2 -0 .2 1 -0 .4 2 +  0.09 -0 .0 8 +  0.30 -0 .1 1 -0 .2 9 -0 .2 4 -0 .0 9 -0 .1 0

5 g is in i
-44 .83 -10 .13 +  38.04 +  59.22

+  0.95 
100

-0 .0 5 +  0.76 -0 .1 5 -0 .41 -0 .27 -0 .4 0 -0 .1 1 +  0.08 +  0.59 -0 .0 8 -0 .6 0 -0 .2 2 -0 .3 9 -0 .0 6
6 alobuliferns

-1 .1 8 -24 .66 +  12.58 -24 ,00 -5 .3 8
+  0.91 

100
-0 .2 3 -0 .24 +  0.07 -0 .2 2 +  0.28 +  0.16 +  0.04 -0 .0 3 +  0.23 -0 .3 4 -0 .0 7 -0 .1 4 +  0.08

7 horridus
-37 .93 -6 .7 6 +  15.95 +  80.00

+  0.95 -0 .0 9 -0 .4 6 -0 .3 2 -0 .21 -0 .1 6 +  0.03 +  0.54 -0 .1 3 -0 .5 4 -0 .1 7 -0 .34 +  0.13
hystric inus

+  53.63 -24 .73 100
8

+  2.83 +  32.93 -24.87 -9 .2 2 -13 .16 -21 ,43 -7 .9 0
+  1.33 

100
+  0.02 -0 .2 2 -0 .11 +  0.05 -0 .45 +  0.01 -0 .4 8 -0 .0 6 -0 .1 3 +  0.15 +  0.09

9 lappon icu s
+  26.39 -7 .5 2 -22 .56 -42.95 -51 .25

+  0.65 -0 .0 2 +  0.31 +  0.04 -0 .1 9 -0 .2 5 +  0.15 +  0.24 +  0.14 +  0.07 -0 .0 4
10

+  8.97 -57 .50 +  2.02 100
muscorum

-2 .4 2 +  17.30 -18 .56 -16 .60 -20 .45
+  1.69 -0 .12 +  0.05 +  0.03 -0 .3 5 -0 .0 6 +  0.57 -0 .1 7 +  0.03 -0 .01

11 occullus
-16 .92 -24 .24 -14 .57 -1 .71 100

+  11.61 -16.61 -34 .72 -52 .50 -46.78
+  0.76 +  0.05 +  0.04 -0 .2 4 +  0.05 +  0.01 +  0.14 -0 .0 3 +  0.21

12 p erpu sillu s
+  33.53 -24 .56 -10.53 +  43.97 -9 .79 100

-22 .22 -14.01 -9 .68 +  12.86 -14.57 +  21.77
+  0.56 -0 .4 2 +  0.05 -0 .0 8 -0 .1 5 -0 .1 0 -0 .0 5 +  0.37

13 p ilu liferu s
-21 .19 +  5.29 +  6.61 +  4.44 +  7.57 100

+  11.81 -18 .08 +  5.76 -6 .1 8 +  5.92
+  1.75 -0 .2 8 +  0.13 -0 .3 8 +  0.15 -0 .0 2 -0 .3 7

14 plum osus
+  3.01 +  2.22 -29.22 -15 .83 +  1.74 +  3.19 -36 .36 100

-30 .06 -7 .2 7 +  15.49 +  37.97 +  69.82
+  0.74 -0 .1 5 -0 .5 5 -0 .0 6 -0 .2 4 +  0.09

15 prop in qu u s
-3 .6 4 +  63.90 +  0.97 -35 .97 -28 .81 -32 .00 +  7.69 -22 .49 100

-5 .1 9  

+  3.60

-27 .54 

+  24.00

+  9.79 

-17 .23

-13 .84

-20 .49

-9 .4 1

-40.82

+  0.75 -0 .0 4 +  0.23 +  0.05 — 0.16

1G selln icki
+  27.71 

-22.07

-15 .29

-36 .73

-46 .15

-3 .61

+  21.43 

+  18.18

-4 .9 2  

+  30.98

+  6.62 

+  0.73

-12 .21

-11 .7 6

+  10.40 

-20 .32

-20 .13

-40 .29

100

-2 .9 2
+  1.99 

100
-0 .0 5 +  0.10 -0 .2 3

17

18 

19

sim p lex

strenzkei

tuxeni

+  44.93 

+  30.49 

-16 .55

-30.77

-17 .48

-10 .49

-11 .02

-3 .9 2

-37.31

-33 .57

-10 .65

-13 .33

-28 .57

-43 .33

-7 .4 5

-9 .3 3  

-15 .91 

+  10.19

-22 .08 

-37 .78  

+  16.15

-13 .54  

+  13.76 

+  9.04

+  22.58 

+  9.33 

-6 .1 1

-14 .91 

+  2.36 

-0 .8 5

+  20.74 

-3 .7 3  

+  29.58

-17 .39 

-7 .0 9  

+  60.65

+  12.82 

-1 .5 4  

-30 .70

-9 .0 2  

-30 .19 

+  12.86

+  34.33 

+  6.25 

-22 .69

-3 .0 7  

+  7.04 

-17 .35

+  0.59 
100

+  20.83

-11 .20

+  0.15

+  0.85 
100

-17 .22

-0 .07

-0 .1 3

+  0.66 
100
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Any of the species group IT, I I I  or IV, does not m eet requirem ents for 
an independent taxon. They are no t divided by phenetic discontinuity, and 
above all, any of them  is too heterogeneous. This indicates the  fact th a t  t ie  
resemblance among the individual groups is deeper than  between the  species 
(fig. 18).

Theoretically nothing impedes to create polythetic tax a  for the  m a p r  
pa rt  of the  complex of features characterizing a given group. However, assu
ming the  stand-point th a t  there  should be a gap between the  potential sub- 
genera, an unnecessary dividing of taxon  will be avoided in the  present paper.

For a possible erecting of a subgeneric taxon  solely the  species group I  
is worth of more careful consideration. About |  of distinguished taxonomical 
characters occur in any  species of this group. In  the  dendrogram  this group 
is distinctly separated from  the others (fig. 18). I t  is characterized by  the  scar- 
ciest similarity to other groups of species. A t last, this group is separated  from 
the  rest by  a distinct phenetic gap. This difference is m ade by  the  presence 
of broadly lancet-like setae, absent in other species of the  genus Liochthonius 
H a m m e n . I t  happens rarely, however, th a t  a single character suffices to  esta
blish subgeneric taxa .

W e work however with groups of species th a t  require m any elements 
for their characteristics because each character m ay evolve in its p roper way 
in any phyletic line. A type of setae like the m entioned appears, for example 
in Brachychochthoniue zelawaiensis ( S e l l n i c k )  and Brachychochthonius foliatus 
(H a m m e r ) ,  thus the  species belonging to  other genus. Maybe, morphological 
changes in related lines of subgenera of Bracliychochthonius J a c o t  and Lio
chthonius H a m m e n  occured parallel in such a way th a t  analogical stages or 
evolutional steps appeared. These stages e.g. “broadly lancet-like se tae” are 
more similar each other th an  successive stages of a phyletic line. Thus, the 
occurring of parallel evolution frequently coupled with fluctuating ra te  of 
changes (mosaic evolution) imposes a considerable difficulty on classification 
and often upsets the  previous arrangements. Moreover, it  is hard  to found 
a taxon  diagnosis on a character when the least suspicion arises th a t  it  could 
be convergent. The convergence is not an obstacle in constructing a natural 
classification because it  rarely occurs among entire phenotypes, y e t it  is fre
quent amongst closely species and concerns singular characters and organs.

Thus, also for the  group I  there is not a sufficient reason of distinguishing 
it  as a separate taxon. The dimension of the gap m easured by  the  phenetic 
distance, though the  gap apparently  occurs, is so inconspicous as to be easily 
questioned.

H itherto  natural, “phylogenetic” classification of the  fam ily Brachycht- 
honiidae species bases on a num ber of suprapleural plates m ainly and  on the 
degree of advancem ent of the  pleural p late  P l2 with the  terg it P Y  ( N i e d b a ł a  
1972). On this ground a sequence of genera evolution was established, the  
sequence in which the m ost prim itive was found in Eobrachychthonius with
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four free suprapleural plates and tlie pleural Г12 th a t  is to ta lly  separated from 
the  tergit PY . In  the course of this evolution the suprapleural plates fuse or 
fuse with the  tergit. As a result of this there are no free suprapleural plates, 
while the pleural p late 1% is, in fact, entirely fused w ith the terg it P Y  in the  
most evolutionally advanced genus LiocJitJionius H a m m e n . The phylogenetically 
youngest genus is very plastic and considerably differentiated and  contains 
the  highest num ber of species in comparison with other genera of Bracky- 
chthoniidae (N i e d b a ł a  1974).

In  m any species of the  genus LiocMhonius ETa m m e n  the  suprapleural 
plates and the pleural p la te  P l2 fuse to a various ex ten t with the  tergits 1ST A, 
NM, PY . Marks of a suprapleural plates fusing are visible quite often by  the 
tergite 1STA and NM. On this ground species of the genus Lioclitlioniiis H a m m e n  
m ay be filed up in an evolutionary sequence a t the  beginning of which the 
species with very distinct traces of suprapleural plates will be found and con
cluded w ith species w ithout such traces. In  the species with traces of supra
pleural plates the  presence of this character is in correlation with the  presence 
of an incision or furrow th a t  are a proof of phylogenetically older separation 
of the pleural plate  P l2 from the  tergit PY  (figs 1-17).

An exam ination of the obtained evolutionary sequence of species demon
strates a continuous variability  w ithout any m arked gap. The lack of discon
tinu ity  renders it imposible to set species in order in separate groups and does 
not allow the  establishing of a subgeneric taxon. This is an example when 
the evolutional continuity  makes unfeasible the u ltim ate  classification.

I t  m ust be pointed out th a t  there is no regularity  or correlation between 
the sequence of species based on the  fusion of suprapleural p la tes1 and the 
groups of species obtained as a result of the taxonom ical analysis of Smirnov. 
I t  is obvious since in the  two methods of classifying different taxonom ical 
characters were processed. Phylogenetic classification was based on so called 
high evolutional value characters, whereas the m ethod of congregation taxo- 
nom etry was founded on a big num ber of characters, m ost probably  equi
valent phylogenetically though bearing different information (not necessary 
phylogenetically significant).

I t  should be emphasized, apart from the precedent question, th a t  phylo
genetic or congregation approaches result in a similar notion as to  classifi
cation of t h e  genus Liochthonius H a m m e n .  Thus, this example confirms the 
view th a t , as a rule, da ta  of the  congregation taxonom etry  reaffirm  classifi
cations obtained by the  phylogenetic method. If  the  elaboration of the  m a
terial were stopped a t the  grouping of species in t h e  dendrogram  w ithout an 
additional in terpretation, the  erecting of 4 or a t  least 2 subgenera would have

1 Suprapleural plates are a typical example of taxonomical characters of high value 
in the inductive operation — creating a natural system and of little use in deductive ope
ration — identification ; they are hard to perceive.
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NA NM PY

Figs. 1-3. Lateral side of : 1 — Lioehthonius ensifer (Strenzke), 2 — L. intermedms Ch ino ne ,
A oki, 3 — L. strenzkei F orsslund.
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Figs. 4-6. Lateral side of : 4 — Liochthonim perpusillus (Berlese), 5 — L. luxeni (Forsslund)
(> — L. alpestris ( F o r s s l t j n d ).
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Figs. 7-9. Lateral side of: 7 — Liochthonius selhiicki (Th o r ), 8 — L. plumosus M a h u n k a ,

9 — L. horridus (Se l l n i c k).
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Figs. 10-12. Lateral side of: 10 — Liochthonius forsslundi M a h u n k a , 11 — L. occultus
N i e d b a ł a , 12 — L. lapponicue (Tr ä g ä r d h ).
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Figs. 13-15. Lateral side of: 13 — Liochthonius propinquus N ied b a ła ,  14 — L. mmcorum
F o r ss lu n d ,  15 — L. hystricinus (F orss lu n d ) .
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Fig. 16 and 17. Lateral side of: IG — Lio- 
chthonius gisini ( S c h w e i z e r ), 17 — L. 

evansi ( F o r s s l u n d ).

ta k e n  p la c e , w liile  th e  p u re  p h y lo g e n e t ic a l  a p p ro a ch  to  th e  g en u s  LiocM hon ius  

H a m m e n  w o u ld  n o t  h a v e  b e e n  co n c lu d ed  w ith  c r e a tio n  o f th e  fo u r  gro u p s.  
T h ese  g ro u p s  do n o t  e n t it le  a  research er e s ta b lish  su b g en er ic  t a x a  b u t  u n d o u b 
te d ly  th e  m a th e m a tic a l ly  fo rm ed  c o n g re g a tio n s  c a m e  in to  e x is te n c e  o w in g  
to  a  w e ll e x p re sse d  d iv e r g e n c e  o f  ta x o n o m ic a l ch a ra c ters .

O f co u rse , n u m b e rs  a n d  in d ices  w ill n o t  c r ea te  a  p er fe c t  s y s te m . Y e t  t h e y  
h a v e  t h e  su p e r io r ity  o v er  fee lin g s , e x p er ie n c e  a n d  fa m il ia r ity  w ith  a n  a n im a l  
grou p  t h a t ,  if  sk ilfu lly  a n d  h o n e s t ly  a p p lied , m a y  b e  o p in io n s  o b je c t iv iz in g  
fa c to r , o p in io n s  b e in g  a f fe c te d  b y  v a r io u s  f lu c tu a t io n s  of tre n d s.

SUMMARY

B o t h  a p p ro a ch es  b e in g  d e v e lo p e d  b y  th e  sy s te m a t ic s :  p h y lo g e n e t ic a l  a n d  
p h e n e t ic  h a v e  b e e n  d iscu sse d  a t  th e  b e g in n in g  o f  th is  p ap er . T h eir  a d v a n ta g e s  
a n d  u t i l i t y  h a v e  b e e n  a lso  con sid ered . T h is  h a s  b e e n  fo llo w e d  b y  a n  a t te m p t  
o f d is t in g u ish in g  su b g en er ic  t a x a  in  th e  g en u s  L ioch thon ius  H a m m e n  ( A  cari, 

Oribatei, B ra c h y chthoniidae)  m a k in g  u se  o f  t h e  S m ir n o v ’s ta x o n o m e tr ic  a n a 
ly s is .  B y  t h e  m e th o d s  o f d en d ro g ra m s th e  fo u r  sp ec ies  g rou p s h a v e  b e e n  cr ea ted .  
A fte r  a fu r th e r  a n a ly s is  a n d  e v a lu a t io n  o f  th e ir  p e c u lia r ity  th e  a u th o r  c a m e  
to  a  c o n c lu s io n  t h a t  n o n e  o f th e m  sa t is f ie s  c o n d itio n s  of an  in d e p e n d e n t  su b-
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Fig. 18. Dendrogram of similarity of tlie species of the genus Liochthonius H a m m e n  as ordered 
by S m i r n o v ’s  method (names of species according to Tab. II.

g en er ic  ta x o n ,  th e  co n c lu s io n  b e in g  a lso  su p p o rted  b y  t h e  f a c t  t h e  s im ila r ity  
b e tw e e n  p a r t icu la r  sp ec ie s  gro u p s is  d eep er  th a n  b e tw e e n  th e  sp ec ie s  (fig . 18 ). 
T h e  d isco v e re d  o n e  se p a r a tin g  d is ta n c e  is a lso  n o t  a  su ff ic ie n t  re a so n  to  e s ta b 
lish  a  se p a r a te  t a x o n  b e c a u se  o f  su sp ic io n  t h a t  m o sa ic  or p a ra lle l e v o lu t io n  
or co n v e r g e n c e  to o k  p la ce .

A p p ly in g  th e  n a tu r a l,  “ p h y lo g e n e t ic a l” c la s s if ic a t io n  o f  t h e  m em b ers  
of B rachychthoniidae  t h a t  b a ses  o n  a  r e d u c t io n  o f  su p r a p le u r a l p la te s  a n d  o n  
p rogress  o f fu s io n  o f th e  p leu ra l p la te  P l 2 w ith  t h e  te r g it  P Y ,  t h e  a u th o r  h a s  
a lig n ed  th e  sp ec ies  o f  t h e  g en u s  L ioch thon ius  H a m m e n  in  a n  e v o lu t io n a r y  
se q u en ce , in  w h ich  n o  p h e n e t ic  g a p  is  o b ser v ed . T h u s , t h e  id e a  t h a t  th e  s im ila r  
v ie w  on  th e  c la ss if ic a t io n  o f m em b e rs  o f th e  g e n u s  L io ch th o n iu s  H a m m e n  b y  
b o th  p h e n e tic  a n d  p h y lo g e n e t ic  a p p r o a ch es  is g a in e d , h a s  b e e n  p r o v id e d  a n o th e r  
p roof.

A n  er ec tin g  o f su b g e n e r ic  t a x a  in  L ioch thon ius  H a m m e n  w o u ld  b ear  a  m a r k  
of e x c e s s iv e  s p lit t in g  te n d e n c ie s .
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STRESZCZENIA

[T y tu ł:  P r ó b a  w y r ó ż n ie n ia  ta k so n ó w  p o d r o d z a jo w y c h  w  ro d za ju  Liochthonius 
H a m m e n  (Acari, Oribatei, Brachychthoniidae)]

A u to r  n a  w s tę p ie  o m ó w ił ro z w ija n e  w  s y s te m a ty c e  d w a  n u r ty  k la s y f ik a c j i : 
f i lo g e n e ty c z n ą  i f e n e ty c z n ą . S c h a r a k te r y z o w a ł k ró tk o  ich  z a le ty  i  u ż y te c z n o ść .  
N a s tę p n ie ,  p o s łu g u ją c  się  a n a lizą  ta k so n o m e tr y c z n ą  S m ir n o v a  p o d d a ł p rób ie  
w y r ó ż n ie n ia  ta k s o n ó w  p od rod zaj o w y c h  w  ro d za ju  Liochthonius H a m m en  
(Acari, Oribatei, Brachychthoniidae). M e to d ą  d en d ro g ra m ó w  w y ró ż n ił w  rod za ju  
4 g ru p y  g a tu n k ó w . P o  d o k o n a n e j  a n a liz ie  i o ce n ie  o d ręb n o śc i ty c h  gru p  a u to r  
d o sz e d ł d o  w n io sk u , że  ża d n a  z n ich  n ie  sp e łn ia  w a ru n k ó w  sa m o d z ie ln e g o  
ta k so n u  p o d r o d z a jo w eg o , m ię d z y  in n y m i d la te g o , że  p o d o b ie ń s tw o  m ię d z y  
p o sz c z e g ó ln y m i g ru p a m i g a tu n k ó w  jest, w ięk sz e  n iż  m ię d z y  sa m y m i g a tu n k a m i  
(rys. 18). I s tn ie ją c a  j e d y n a  lu k a  fe n o ty p o w a , w  p o s ta c i  szerok o  la n c e to w a ty c h  
sz cz ec in  o d d z ie la ją c a  je d n ą  z ty c h  gru p  od  p o z o s ta ły c h , ta k ż e  n ie d o s ta te c z n ie  
u z a sa d n ia  w y ró ż n ie n ia  jej jak o  od ręb n eg o  ta k so n u , ze  w z g lę d u  n a  p o d e jr ze n ie  
z a c h o d z e n ia  ew o lu c j i ró w n o leg łe j , m o za ik o w ej lu b  k o n w er g en cji.

S to su ją c  n a tu ra ln ą , „ f i lo g e n e ty c z n ą ” k la sy f ik a c ję  w e w n ą tr z  ro d z in y  Bra
chychthoniidae o p a rtą  n a  re d u k cji p ły te k  su p r a p le u r a ln y ch  i s to p n iu  z le w a n ia  
s ię  p ły tk i  p leu ra ln ej P l 2 z te r g ite m  P Y ,  a u to r  u sze re g o w a ł g a tu n k i ro d za ju  
lÄochthonius H a m m en  w  c ią g  e w o lu c y jn y , w  k tó r y m  n ie  za z n a c za  się  j a k a 
k o lw ie k  lu k a .

A u to r  u d o w o d n ił w ięc , że  k o r z y s ta ją c  r ó w n o cz eśn ie  z p o d e jśc ia  f i lo g e n e 
ty c z n e g o  i fe n e ty c z n e g o  u z y s k u je m y  p o d o b n y  p o g lą d  n a  k la sy f ik a c ję  w  r o 
d z a ju  Liochthonius H a m m e n . U tw o r z e n ie  w  t y m  ro d za ju  ta k so n ó w  p o d ro d za -  
j o w y c h  n o s iło b y  p ię tn o  sp liter sk ie .
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РЕЗЮОМЕ

[Заглавие: Проба выделения подродовы х таксонов в роде Liochthonius H a m en  (Adcari, 
Oribatei, Br achy ch thoniidae)]

Во вступлении автор обсуж дает два направления классификации, развив^ваю- 
щиеся в систематике: филогенетическое и численной фенетики. Кратко характеризізует  
их достоинства и применение. Затем, пользуясь таксонометрическим анализізом  
Смирнова, предпринял попытку выделения подродовы х таксонов в р сд е  Liochihtho- 
nius H a m e n  (Acari, Oribatei, Brachychthoniidae). Выделил по м етоду дендрограмтчмов  
в данном  роде 4 группы видов. П роанализирова ви оценив обособленность этэтих 
групп, автор пришел к выводу, что ни одна из них не отвечает критериям с а м о с т о 
ятельного подродового таксона по той причина, что сходство м еж ду группапами 
видов больш е, чем меж ду самими видами (рис. 18). Единственный имеющ щийся  
фенотипический разрыв в виде широких ланцетовидных щетинок, отделяюпэщий  
одну из этих групп от остальных, также недостаточно обоснован для выделеиения 
ее как самостоятельного таксона, так как можно предположить наличие параллельньной  
эволюции, мозаичной эволюции или конвергенции.

Применяя естественную „филогенетическую” классификацию внут рисемейс'йства 
Brachychthoniidae, основанную  на редуцировании супраплевральных пластиіинок  
и степени слияния плевральной пластинки Р12 с тергитом PY, автор распредеделил  
виды рода Liochthonius H a m e n  в  э в о л ю ц и о н н ы й  ряд, в котором не выступ.упает 
какой-либо разрыв.

Таким образом  автор доказывает, что, применяя одновременно филогене нети- 
ческий и фенетический подход, мы получаем сходную  картину к л ассиф икации  и 
в роде Liochthonius H a m e n . Создание подродовы х таксонов в этом  роде имеш ело  
бы характер ненужного раздробления.
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