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1. IHTRODUCTICHN

The soil is an outstanding example of the result
of the organism and the environment acting as a reciprocat-
ing system. It is well known that there 1s a close correla—
tion between the physical properties of the soil and the
animals which live there. Among the soil arthropods some
species, for example, are psammophilous whereas others only
occuf in heavy scils. The movement of these animals 1is
mostly related to soil-particle size and water content.
Analyses of the animal pOpulations of different soils have
shown that the water regime is the most important single
factor influencing the composition of the soil biocoenose.
This relationship was demonstrated by Franz (1950) when the
faunc, of regions having hot, dry summers was compared with
that of a humid region with no seasonal period of dryness.
Tess than 50% of the species of Acari found in those parts
of Austria having a dry summer, occur commonly in the wet

regions of the eastern Alps.

The water economy of the soil is closely related to

the plant covear. The climate is much more stable Deneath a

tree cover and this has a very lmportant influence on the com—

position of the soil animal population. This fact is also
borne out by the results of the present investigation carried

out in a heterogeneous habitat. Wnere woodland is cleared,

for instance, the number of species of goil animals diminishes

rapidly, and the fauna which develops is never as rich and
varied as that which normally occurs in natural steppe and

even poor grassland on rocky terrain.

The mature snd distribution of orgenic material in
the soil is also of particular interest to The soil zoologist
and should be given special attention. Living agents aid

in the breakdown of the parent rock material, bake part in
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the vertical mixing and the horizontal distribution of soil
substance, and add organic matter to the soil. The by-
products of animals and plants, and their own bodies when
they die, are the only source of crganic compounds for the
soil, These organic substances provide the necessary soil
compenents, modify the soil into many different types, and
make possible the growth of a varied fauna and flora that
would not otherwise be able to exist. The organic matter
contrivuted to the soil containg a larger amount of energy
than the inorganic substances from which they were formed.
Living organisms therefore provide both potential and kinetic

energy as well as materials in helping to build the soil.

Soils are, however, far more than piles of material
delivered from rocks and biolegical sources. Soils have
organization.  Structure, layering and other aspects .of
soll arrangement are influenced by the animals and plants
pre;ent, and,_reciprocally, The activitiesnof the soil
organisms are frequently_controlled by thetorgapizatiqn of
the soll material. Onelway in whiqh animal life and
vegetation affect s0il organization is through their
contribution %o the colloidal complex. . The partially
decomposed organic matter (humus) ad@ed to the soil by
livipg components combines With the finegt clay particles
torform the colloidal complex. It is very unlikely that
a humus classification can be established on the basis of
an exact chemical analysis.l Cne approach to this problem
is to try to characterize the different directions of decom-
positicn of-organic mattér, both within and on the surfaée.
of the séil, by the partiéular organiéms dominatihg tﬂe
process, vut such an approach requireé a joint attéck by the

microviologist and soil zoologist.

Even in natural homogeneous habitats animal popula-
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tions are known not to be distributed at random but rather
show patterns of aggregated distribution. These aggrega—
tions have been observed in various animal groups living in
the soil. A thorough investigation of this situation has
become necessary both for the study of population dynamics
snd for routine work where parametric tests are to be used,
as these tests cannot be applied t¢ non-randomly distributed

vopulations (Wef, 1962).

The present study is mainly concermed with the natu:re,E
seascnal fluctustions in numbers and blomass, and the hori-
zontal distribution of the micro-arthropods inhabiting the

upper 5 cm of wvirgin soil in & thorn-tree (Acacia karroo

Hayne) bioctope. This type of so0il is known to be most sui-
table for the cultivation of crops such as maize and ground-
nuts, and could be regarded as representing a typical ‘'control"
for comparison with cultivated soils in the Potchefstroom area.
From an ecological point of view it is important that adequate
samples of all major natural communities be preserved undis-—
turbed for study. Since man establishes his civilization and
hig food chains by modifying natural ecosysiems, 1t is impor-
tant that we have these samples of unmodified communities
because only with such "controls"™ can the effects of man's
modification be properly judged, and unwise practices avoided.
No laborstory scientist would think of undertsking an experi-
ment without an adecquate contrel, yet the field ecologist is
often cazlled on to evaluate the effects of man's experiments
without a control being available. The present investigation

is a contribution to the basic study of such a natural control.

2. ENVIRCWMENT

2.1 SANPLING ARTA

Potchefstroon (lat. 26°44' 8, long. 27905t B; mean
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height above sea level 4430 ft.) is situated on the banks
of +the Mooi River in the Western Transvazal which forms
part of the inland plateau. This area i1s characterised

by fairly shallow undulating plains.

hecording to Baier (1963) Potchefstroom lies just
in the boundary arsa bebtween the semi-arid climates o
middle latitude steppes and the humid mesbthermal climates
with dry winters and hot suamers. Observations made at
the Potchefstroom Weather Station from 1906 - 1955 (Baler,
1963) show that daily fluctuations in alr temperature of
approximately 1990 in winter and 14°C¢ in summer occur.
During the year the monthly average maximum air temperatures
range from 19.100 toe 29.500 and the minimum temperatures

from —0.5°¢ 4o 15.3°C.

The mean soil temperatures at a depth of 1 - 4
inches range from approximately 11.4°¢ - 11.8°C in June
to 27.1°9¢ - 2€.3°C in January and February. Potchefstroom
enjoys eight to nine hours of daily sunshine throughout
the year and the average monthly rainfall increases from
7.4 mm in June to 107 mm in January. The monthly rainfall
exceeds 100 mm during December, January and February but
remains below 10 mm during June, July and August. October
can te regarded as the veginning and March as the close
of the summper rainfall season. During this period 523.1

mm or 84% of the mean annual total {(621.C mm) was recorded.

for further information regarding the climate of |
+the Potchefstroom area the reader 18 referred to Bailer

(1963) and Clivier & Ryke (in press).

2.2 SAMPLING PLOT

The sampling plot (fig. 1) is situated on the farm

"Rooipoortiie 19", 11 miles from the campus of the Potchei-
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PLATES 1 -~ 3:

SAMPLING PLOT SHOWING ACACTA TREES AND COVERED
AND BARE PATCHES OF THE SO0IL,







Flate 3
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gstroom University and approximately 5 miles from the plot

under kikuyu grass investigated by Olivier & Ryke (in press).

Aporoximately 82% of the sampling plot'is covered by
vegetation. From fig. 1 and plates 1-3 it is evident that
some parts are partly covered while a small part is devoid
of vegetation. The following list gives the different
kinds of plants present on the plot which represented 19
genera and 21 speciles:

Acacig karroo Hayne,

Brachystelma barberiae Harv.,

Asclepias eminens Schltr.,

Teucrivm capenge Thunt.,

Conyza podocephals DC,

Kalanchoe rotundifolis Haw.,

Solanum Sp.,

Zizyphus zeieriang Sond.,

Tippia scaberrina Sond.,

Aster muricatus Less,

Hypoxis argentea Harv.,

Gramineze spp. (3 different species),

fragrostis lehmanniang Nees,

Hybiscus Sp.,

Dichondra repens Frost,

Pituranthos burchellii (Sond.) Drude,

Bulbine narcissifolia Salm Dyck.,

Punaria sp.,

Asparagus suaveocleng Burch.

Ten trees (Acacis karroo) are present, mostly con-

centrated on the northern half of the sampling plot (fig. 1).
Their contribution to the organic material of the solil is poor
although a litter layer is formed arcund each tree whiech

gives shelter for small cryptic arthroods. Acacia karrco
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(Sweet—thorn) is the dominant species of the vegetaticn as
far as bismass is concerned. According to Palmer & Fitman
(1961) the sweet—thorn 1is the most widely distributed tree

ip Soutn Africa, growing usually where there is sub-scil

moisture or a good rainfail. In the arid regions it 1is
found meinly along rivers. Sometimes it is inclined to

assume & shrub-like habit and encroachnes rapidly on surroun-
ding vegetation. TUsually it grows from 10 to 25 £t high
and only on river banks or 1n other very favourable situations
does it become a very large tree. The foliage, although
dense, is usually so fine that it throws a light, dappled
shadow (plates 1-3). The tree is somebimes evergreell but
quring = drought or in very dry or cold iocalities (such

as Potchefstroom during winter) it loses its leaves. The
thorns are a peculiar feature of the tree. They grow in
pairs from % inch up to 7 inches in length and are more
numerous on the lower branches within reach of roaming
animals. The sweet-thorn is an important fodder tree be-
cause the young foliage, the pods and o0ld flowers, are all
eaten by stock. Growing as it does in regions often
otherwise bare of trees, as in the Karroo and the Highveld
(e.g. Potchefstroom), it provides valuabdle shade and shelter.

Shrubs occur at low frequencies. Three shrubs

2

(Asparagus suaveolens Burch.) cover approximately 1 m of

soil (fig. 1) and contribute some orgsnic material to the

g0il but this is mostly confined to the areas immediately
underneath them. The soil of the sampling plot is mainly
covered by three different species of grass (Gramineae SPD.)
which are shown in plates 1, 2 and 3. The rest of the above-
mentioned plants occur at low frequencies although some are

more sbhundant than others.

The soil of the sampling glot can be described as a
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hard, uniforuly reddish-brown sandy loam. The depth of

the soil was not measured but it is at least 30 cm deep.
{Aucamp & Ryke, 1565) without loose stones. The chemical
wroperties of the soll can briefly be summarized as follows: |

Uovered soil: X - conduction, 240; pH (H,0 —method), 6.2;

pH (KCl-method), 5.63 organic matter, 4.5%; P205(p.p.m.),
245 K50 (p.p.m.), 260; Cal0 (p.p.m.), 13503 Na (p.p.m.), 32.

Partly covered soil: X-conduction, 1103 pE (H2O~method),

5.5; ©pH (KCl-method), 4.6; organic matter, 2.5%: P205
(p.p.m.), 203 K0 (pop.m.), 180: Cal (p.p.m.), 990; Ha

(p.p.m.), 32.

Uncovered soil: X-conduction, 905 pH (Hzo—method), 5.6;

pH (XC¢l-method), 4.7; organic matter, 1.5%; P205 (p.p.m.),

423 K0 (p.pe.m.), 215; Cal0 (p.p.m.), 10705 Wa (p.p-ite), 3C.
From this data it is evident that there is a slight

ut neveritheless noteworthy difference between the covered,

partly covered and uncovered soil, especially concerning

the organic matter contents.

2.3 CLIMATOLCOGICAL FACTORS

The soil temperatures referred to in the text, aTe
those recorded by Olivier & Ryke on soil under kikuyu grass
Yut these data can also be regarded as representative for the
Agagcia sampling plot. The mean soil temperatures are grapni-
cally represented in fig. 3. The minimum temperature recorded
was 4°C (during July) and the maximum 40°¢ (during December).
The air temperabtures, also recorded by Olivier & hyke, range
from a maximum of 3500 during Cctober 1962 to a minimum of
400 during July 1963. The influence of air ftemperatures on
the Ffluctuabtions of soil animals depends largely on alr
humidity, a factor which was not recorded during this inves—

tigation. |
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The daily rainfall values for the period September
1962-September 1963 are given in table 1, in which the sampling
dgtes are also indicated (SD). Three-daily rainfall totals
in mm for the sampling period are presented as histograms
in fig. 3. The monthly rainfall values range from nil in
September 1962, and August and September 1963, o 191.4 mm
in November 1962. The latter value is considerably higher
than either the value of 134 mm recorded for November 1962
by Loots & Ryke (in press) on different pasture socils
(situated approximately 15 miles from the sampling plot)
or the value of 145 mm recorded on the plot under kikuyu
grass (5 miles distant) by Clivier & Hyke. The latter
authors alego recorded a rainfall of 25 mm for September
1963. The rainfall values for the sampling plot for the
swmmer months correspond more or less with the figures
recorded by Olivier & Ryke on the plot under kikuyu grass
and the different pasture soils investigated by Loots &
Ryke. Since the rainfall values for the autumn and early
winter months were considerably higher than the annual
average for the corresponding periods of gprevious years,
the sampling periocd - Sepbtember 1962 to Seyﬁémber 1663 -
should be regarded as "abnormal'. The rainfall which was
recorded half g mile from the sampling plot, reached the
total of 701.6 mm for the sampling period which is appro-
ximately 80 mm more than the annual average (621 mm) for the

general sampling area.

The s0il mecisture influences the nature of both the
vegetation and the soil as well as that of the solil organiems.
The latter play an important role in the decomposition of
organic matter. The resulting humus assists conservation
of molsture. The soil moisture or soil humidity values are

Ziven in tablie 2. These were recorded on the sanpling dates




TABLE 1
DAILY RAINFALL VALUES(MM) ¥®OR SEPT. 1962 -~ SEPT. 1963
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SEP OCT [NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

10.0 2.5
12.5
25.0
17.5 25.0
12.5 5D
25.0
6.3

(S IIRN
<O

10.0 SD
12.5
6.3 8D
32.5 20.0 2.5
*5.0 30.0 12.5 31.3 12.5
SD

O O ~3 OV Ul & w N
—J
A\ T3

I ST S S
> W H O

41.3 10.0

(=]
\

12.5
g1.3 8.8 SD SD

10.0
SD 275

SD SD

-
[9)

bt
& I |

SD

nn o=
O W

i2.5
L7.5 1.3 32.5
SD 12.5

N NN
YOOI N
3]
\Jt
[€7)
&

SD 30.0 17.

(LT AV I L I AV]

O -3 O\
R B e |
O g g1 Ut

10.0

o o N
= < W

Total - 35.0181.4 52.6132.5 35.0 87.5 85.0 52.6 27.%5 2.5 - -




TTOB PaIBA0]) = D

TTOS POdoAOdU = 1y

TH*S | 66°G | 48°TT S/,°9 4" 8T L6 2T ATAT L0 CT ¢ 9T CH°TT #0° T 2t 9T gr*e e ey
66°G 1 gzl | T 164 08°6T ¢0°¢T 1641 62°¢T 09°4T GG 1T 917° 9T 9881 ¢z O
08°*G | 86'% | 28°'% ccd o9t 6T G6* 2T 90 4T 62°TT ¢6°91 GA°TT 9T1°* #T +#5* 9T 9¢ T ne
91*9 | 624 | 08°4T ¢0°*Q 6122 GCe6T 65 QT At AT 0061 ¢R*TT ¢9°8T 8691 90 ¥ ne
L9'¢t ot | 7£°'8 2 T9°¢T +4°9 04 4T €2 0T L1 2T LG0T 88°9 T¢°TT 8¢ T
BT CeOT| ¢96T 96T ¢%T ¢96T ¢ BT ¢961 $96T 96T cobT 2961 2BT_| grdmes
deg 9T *Bay G tTup g cung OT| Ley ¢T | *xdy ot | raell 9T | 994 8T | *uep ¢z [+05q AT | *40N 6T | *290 22 | *deg +g

(Tros Jo gudtem Lap Jo ¢) ao1d Burrdues Jo senTsa LLTprumy [TOQ

¢  HTUVd




~11-
only and therefore the "mean" values do not reflect the true
fluctuations in the mean soil humidity. The highest "mean”
soil moisture value of 18.77% was recorded in lMay 1963
whereas the lowest (2.16%) was recorded in September 1962.
The goil moisture values for the sampling plot were much
higher than the corresponding values for the pasture soil
plots (Loots & Ryke) but much lower than those recorded for
soil under kikuyu grass {Clivier & Ryke). Thigs phenomenon
can be abttributed to the differences in and distribution of

the vegetation as well as differences in soil types.

3. TECHNIQUE

3.1 SAMPLING

2 was selected as a sampling

A gquadrate of 100 m
plot. The sub-plots (I m2) were determined at random and
labelled 1 — 18 {(fig. 1). During the period September 1962 -
September 1963 14 monthly samples were taken, eacih consis~
ting of 18 subsamples. During April 1963, however, TwO
samples (A and B) were taken simultaneously, the subsamples
being contiguous to each other. The subsamples were taken
on each subplot in the numerical order as shown in fig. 2.
Sample cores were taken in 6.5 x 5 cm brass rings, the sur-—

2

face area being 32.59 cm™. The sampling dates are indica-

ted in table 1.

3.2 BXIRACTION

Tor a detailed zsccount of the extraction methods
employed the reader is referred To Aucamp, Loots & By ke
(1964) and Olivier & Ryke.

The cores were placed in a natural position on the
funnel sieves (1.5 mm mesh) in the extractor. The extractor

used for this investigation is the modified high-gradient
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extractor described by Aucamp et al. (1964). The organisns
were collected in vials containing 70% alcchol (as a
preservative) in which carbolic acid crystals were dissolved

to prevent fungus growth.

Approximetely the same temperatures were measured
above the cores as those measgured by Aucamp et al. (1964)
i.e. lst day, 2800; 2nd and 3rd day, 3206; 4th and 5th day,
36°¢:  6th and 7th day, 40 - 43°%¢. These temperatures are
much higher than those used under European conditions,
but it should be mentioned that temperatures as hign as
40°¢C are normally recorded in Potchefstroom during the
summer months. It follows logically that extraction tem-

peratures should be adjusted accordingly.

3.3 BIOMASS ESTIMATION

Approximate biomass figures have been obtained
for ezach species by welghing the specimens on a Sartorius
balance {Olivier & Ryke). These figures in addition %o
those obtained by Loots & Ryke were used to estimate the

2 for the sampling plot (tables 24-55).

bilomass per m
Since the methods used to determine the bilomass still have
their limitations, it should be borne in mind that all

biomass data are only approximate, but they may neverthe-

legs be useful to indicate the flow of energy in the soil.

4, ATATYSIS OF TELE MESOFAUNA

According to Murphy (1855) the fauna of the soil
can be divided intoc three groups viz. microfauns, meiofauna
or mesofauna, and macrofauna. These highly arbitrary grou-—
vings are based partly on size and partly on methods used
for assessment and study. The microfauvna includes such

organisms as Protozoa, smaller Turbellaria, Rotifera,
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sematoda and Tardigrada. The mescfauna with a size range
of about 100 microns to 1 cm, embraces the Enchytraeidae,
most Arachnida, some Kyriapoda and the smaller insects.

The macrofauns includes Illollusca, Tumbricidae and the larger
arthropods. The mesofauna éie the main concerm of this

investigation.

Fo 5

According to Hihnelt (1961) it is extremely diffi-

W

cult to attain the same degree of accuracy of identification
with =211 animal groups which have to be considered 1n a
mesofaunal investigaticn such as this. Therefore an ana—
lysis, even carried out in close co-operation with specia-
lists, does not always lead to a satisfactory result for

all groups. It is therefore necessary to have a thorough

taxonomic background wnen an ecological study is undertaken.

Owing to our limited knowledge of the South African
so0il fauna the present study could not comply with all the
taxonomic reguirements. Thig study should therefore be
regarded as an introduction to the overall composition
and nature of the micro-arthropod population in South African
soils with emphasis on the seasonal fluctuations in numbers.
Abiotic as well as biotic envircnmental factors should be
taken into account as a causal explanation for the fluc-
tuations. Very little is, however, known about the role
played by these factors, especially the biotic factors and
therefore the differences in population trends and densities
are correlated with Tactors such as soil temperature and

moisture, rainfall and the known properties of the soil.

4,1 MESOFAUNA I TOTO

The following major groups were collected from the

soil of the sampling plot: Acari, Collembola, %§her insects,
Pseudoscorpionida and Araneida. The numbers per m~ of these
groups, calculated from the totals recovered from each gample,
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ire presented in table 3.

The Acari constituted by far the greatest number of
individuals among the micro-arthropod fauna. Of the insects
the Collembola were most abundantly represented, but the
other insects, considered as a2 single unit, were preseﬁt in
larger numbers. The Araneida and Pseudoscorpionida were
not abtundant. Specimens of Wematoda, Tardigrada and Isopoda
ocecurred very rarely. The former two groups are not reflected
in the graphs of the mesofauna {= micro—arthropods). One

specimen of the ticks (Metastigmata) was collected.

The differences between the numbers of the mesofauna
extracted from the April samples A and B were non—significant/
(t-value, C.684; d.f.34). For this reason the means of the
numbers of each specific group (i.e. order, family, genus
or species) present in the two samples, are used to indicate
the seasonsl fluctuations (figs. 3-30) of these groups for
this month. The sesagonal Fluctuations in the numbers of the

mesofaunsg in toto as well as its main components the Acari,

Jollembols and other insects are shown in fig. 3.

Ag is =zvident from this‘figure the lowest number of
micro-arthropods (= mesofauna) was coliected in September 1963
(4,498 per n?) whereas the nighest number (117,095 per mz)
was collected in June 1963. This extrsordinary high number
is entirely due to the presence of a single aggregation of
4,512 specimens of Tydeus sp.b in the subsample which was
taken on subplot 5 {(see figs. 1 and 2). From September 1962
the mesofaunal population increased sharply from 10,501 per
m2 to 36,968 per mz, wherezs the scil moisture content
increased from 2.16% to 15.42% in October and decreased

slightly to 14.04% in Wovember 1962. It seems likely that

the increasge in the population density of the soil is related
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to the increase in scil meisture content. It must be borne
in wmind that the figures for soil moisture content are those
taken on sampling dates only and that these figures are

therefore less indicative than the daily rainfall figures.

The latter figures are more indicative of the actual amount

of moisture present in the soil during the periods beiween ; @
the sampling dates. The figures in table 1 show that no z ﬂ
rain fell during September 1962 and the "mean" soil moisture |
content was 2.16% in the upper 5 cm-layer. The number of

micro-arthropods was relatively low (10,501 per mz). The
increase in numbers during October 1962 can be attributed
to the rain that fell (35 mm) during this month.  The in-
crease in numbers might have been partly due to an upward

migration of the soil organisms rather than by means of

reproduction only.

During the periocd 22 Cctober - 19 November, the
rise in numbers is of approximately the same magnitude as that
during the September - October period. This rise was
accompanied by a drop in both the mean soil temperature
and moisture content. The drop in soil temperature can be
related to the large amount of rain (157.6 mm) which fell
during this pericd. The decrease in mean soil moisture
content can be attributed to the fact that although a sub-
stantial amount of rain fell during the two three-day periods
before the sample was taken, no rain was recorded on the
two days preceding the sampling date. The October sample,
on the other hand, was collected shortly after some rain

fell on the sampling plot.

The relatively large number of micro-arthropods
extracted during this month can also be attributed o the
occurrence of an extraordinary large number of organisms

present in subsample 10 {(table 26; figs. 1 & 2) which was
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taken from an ant nest. The sctual number collscted from

this subsample was 1059 which included 305 ants.

During the period Nevember — December 1962 the num-
ber of organisms decreased tremendously to a level (9,612 per
mz) even lower than that recorded in.September 1962.. This
decrease is accompanied by & rise in tem@ﬁrature of 500 and-

a drop in mean soil moisture content of 2.6%. This decline
in numbers cannot be explained by means of the known environ-
-mental factors. The mean soil moisture content was lower
than that recorded on 19 November 1962. In fact this value
should have been higher as the result of the 18.8 mm rain that
fell on the day preceding the sampling date. As a high

soil moisture content is usually responsible for poor
extraction, the low numbers might have been the result of
this phenomenon (Ryke, personal communication). HTnether

the rise in soil temperature alone is responsible for tne

low number of organisms is open Lo doubt, but it is

possible, because it was the highest temperature (28.2°C)
recorded during the entire sampling period. It is also
probable that biological factors might have played a rrie

in the decrease in numbers.

The number of micro-arthropods increased to 25,514 mZ;

during the period Decewber 1962 — Jaruary 1963.  The soil
moisture content increased by 5% to 16.43% whereas the soil
temperature dropped to 25.8°¢. The rainfall value for this
period was 107.5 mm, 45 mm of which fell on the 20th and

21st Januvary 1963. This rainfall is most probably respounsible:
for the rise in scll moisture content. The soil temperature
probably was more favourable for the soil organisas and

might have induced upward migration to the upper soil layer.

A very pronounced increase in numbers during the
Jan.-Feb. period rassulted in the micro-arthropods reaching their

second highest pesk durizs the sampiing period. This incresase

LY
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czn be attributed to a more favourable soil moisture content
for extraction purposes (13.07%), due to the lower rainfall
(72.%5 mn) recorded during this pericd; 12.5 mm fell three
days previovs to the sampling date. Whether the rise in soil
temperature (1.5°C) played a role in the increase in numbers
is open To doubt. By these factors the micro-arthropods
might have been induced to migrate to The %op layers of the
goil. T4 is also probable that reproduction is reflected in

this increase in numbers.

The numbers of micro-arthropods decreassd gradually
during the period 18 February - 13 May 1963. This decline
wae accompanied by a decrease in the soll tenperature from
27.300 to 14.100. The mean soil moisture content values for

hese months were 17.17%, 12.96% and 18.77% respectively.
Although these conditions might have been favourable, the
nuabers decreasedand this phenomenon camn be attributed to
normal mortality. The fact that the so0il moisture content
was relatively high can be attributed to the amount of rain
which fell during the periocd (March, 87.5 mm; April, 85 mm
ana May, up to sampling date, 52.6 mm) and Lo low evaporation

due to low soil temperatures (table 1; fig. 3).

The period 13 May - 10 June is marked by a tremen-
dous increase in numbers (117,095 per mz). This increase 18
due to the presence in high numbers of the trombidiform mite
Tydeus en. b {actual number collected was 4,512 specimens) .
This number of mites occurred in the subsample taken mnext to
a tree on subplot 5 (figs. 1 & 2) . Te harbour such an aggre—
gation of organisms, humidity and temperature in the litter
layer arcund this tree must have been optimal. Tydeus sp. b
oceurred at a rate ot 79,870 per m2. Bxcluding this aggre—
gation of Tydeus sp. b the number of nicro~-arthreopods still

reached the total of 40,361 per mz, which is an increase on
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tne number recorded the previous month. Low tempefature

(10.8°C) and a moderate soil humidity as the result of the

rainfall during this period (table 1) might have contributed

to favourable conditions in the uppér 5 cm of the soil.
The presence of the large number (35,402 per me)

of organisms in the July sample can also be attributed to

the same conditions which wexe recorded during sune. The

mean soll temperature was rather low (9.8°C) whereas the

soil humidity was relatively high (11.85%). These factors

might have induced the organisms to seek favourable conditions

in the upper soil lagyer. From July 1963 the numbers of micro-

arthropods decreased gradwally to a total of 4,498 per m2

in Sept. 1963. During this period no rainfall feil and

the soil temperature rose from 9.800 in June to 20.50‘in

Sept. 1963. The winds blowing during that period of the

yvear would certainly have desiccated the upper layers of

the soil. This is reflected in the decrease in so0il humidity

(table 2). The combined effect of all these factors, in

addition to normal meortality, must have attributed to the drop

in the numbers of the organisms in the upper solil layer.

Other soils:

Comparative analyses of the communities in different
South African soils reveal that the mesofauna in so0il under
kikuyu grass (Olivier & Ryke) and in different pasture soils
(Loots & Ryke) is composed of more or less the same sub-

groups as those in soil under Acacia karroo. Pauropoda

and Chilopoda were collected from soil under kikuyu grass,
but neither of these were collected from rasture soils,

Chilopoda only being present in the Acacia soil.

Graham {1956) investigated the micro-arthropod po-
pulation composition in pineapple fields in the Bathurst

district of the RBastern Cape Province and compared them with
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s0il semples from the natural grassland which was prepared for
pineapple culiivation. Ue come to the conclusion that the
fauna in the different fields were guantitatively the same

st the higher levels of classification regardless of the
vegetation from which they were cleared. The fauna consisted
of Cnilopoda, Diplopoda, Pauropoda, Symphyla, Collembola, other
insects, Palpigrada, Pseudoscorpionida, Araneida and Acari.

The Acari and Collembols were numerically the dominant groups
and in the natural grassland the collemboles were present in

relatively higher numbers than in the pineapple fields.

It is rather difficult to compare the numbers obtaln-
ed in the present investigation with those determined by other
autihors. Various extraction techniques as well as sampling
to different depths prevent the comparison of obtained figures,
Olivier & Ryke (in press) recorded a maximum nf 69,846 micro- |
arthropods per m2 during July 1963 from the upper 5 ci in kikuyu
s0il; Loots & Ryke (in press) recorded a maximum of 63,027 ‘
per m2 from the top 5 cm layer whereas & maximum of 117,095 per
m2 from the same layer was found in the present investigation.f

The latter number includes the aggregation of Tydeus sp. b.

Se1t (19%2), who investigated the population density
of the soil in an Bast African pasture, extracted 54,565 micro-
arthropods per m2 from the top & inches. In another investi-
gation of the soil under elephant grass in Uganda the same
author (Salt, 195%) recorded 73,517 micro-arthropods per m?
from the upper 6 inches. Gransm (1956) recorded 50,000 -

57,000 individuals per m2 from virgin soils in the Bathurst

digtriet of the Eastern Cape Province.

The figures obtained in the present investigation
as well as those recorded by Loots & Ryke and Olivier & Ryke
could at least be doubled to compensate for the numbers re-—

covered from the upper 30 cm of soil under acacia karroo
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inveniigated by Aucamp & Ryke (in press). Thege Tigures,
however, still fall short of the numbers obtained by authors

who investigated European soils. Salt et al. (1948) collec—

2

ted 263,658 micro-arthropods per m“ from the top 12 inches of

pasture soil in England. The figures obtained in that inves-—
tigation from the top & inches were 187,575 and the 6 - 12
inches 76,082 per m2 for the same sample. Murphy (1953) col-

2 from the

2

lected @ maximum number of 569,700 organisms per m
top 11 3/8 inches of natural heathland and 834,500 per m
from the top 11 3/8 inches of cultivated heathland (Fngland)
with trees. Van der Drift (1951) recovered from beech mor
(Netherlands) 236,500 organisms (mesofauna and macrofauna)
per 1°. Macfadyen (1952) extracted 132,100 micro-arthropods
oer m2 from the upper 5 c¢m soil layer of the Cothill Molinig

fen (FEngiand).

from the litersture it is evident that under Euro-
pean conditions the micro-arthropod population undergoes sea—
sonal fluctuations. The minin@.%g?reached during the summer
and mexima during the winter (Evans et al. 1962; TFord, 1838
and Macfadyen, 1952). Olivier & Ryke found that the micro-
arthropod population reached 1ts minimum during October 1962
and its maximum during July 1963. These authors attributed
that maximum to the extrsordinary amount of réin which fell
during the autumn and the slow evaporation of water as the
result of low temperatures. Lootg & Ryke found that the
micro-arthropod population reached its minimum during Sept.
1962 and its maximum in early February 1963. These authors
suggest that the normal maximum should occur in late summer
when the rain season usually ends, and the normal minimum
during late winter and early spring when the dry season sets
in. They are of opinion that high rainfall and low tempera-
tures create "European' conditions which are most favourable

for an increase in micro-—artiiropod numbers. Belfield (1956),
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who isvestigated the vertical distrivution of the Arluaropoda
in West African pasture soil, observed an increase in numbers
as the season became wetter with a maximum in May, the month
with the highest rainfall value (p. 6%). The present inves-
tigation showed a minimum during Sept. 1963 and a maximum
during June 1963. The two minima reached in Sept. 1962 and
Sept. 1963 represent normal minima but the minimum reached in
December 1962 can be regarded as "abnormal®. The maximun
during June 1963 can be attributed to optimal conditions which

prevailed in the soil.
Biomass:

The estimated biomass figures per m2 of the soil
miero—-arthropods for the period Sept. 1962 ~ Sept. 1963 are
presented in table 3, while the numbers are plotted against the
biomass in fig. 4, indicating the relative values of the dif-

 ferent groups. The mean biomass per individual for these
groups are: Collembola, 0.0252 mg; other Insects, 0.4046 mg;
Araneida, 0.7500 mg: Pseudoscorpionida, 0.7000 mg. The
values for the Acari are given in tables 24 - 55. It is
evident from fig. 4 that the fluctuationg in biomass are
not aiways in accordance with the fluctuations in numbers.
Both curves seem in principle to be identical, except in
Sept. 1963 when a rise in biomass and a decrease in numbers
wi;?recorded. The mean biomass per m2 reached its highest
peak in Nov. 1962 whereas the maximum numbers were recorded
during June 1963. These phenomena are elucidated in the
histograms of fig. 4. The insects (excluding Collembola)
are the dominant group as far as weight is concerned except
during June 1963 when the aggregation of ITydeus sp. b dominated
the mean biomass figures. The Araneida and Pseudoscorpionida
have a higher mean biomass per individual but because of their

low numbers these two groups are of little importance. The
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Acari reached their highest‘mean biomass in June 1963.
Otherwise, they were the subdominant group as far as welght

ig concerned (fig. 4) except during Dec. 1962 when the Araneida
also exceeded the Acari in weight. The Collembola reached
their highest peak in both numbers and biomass per m2 during

April 1963.

4.2 ACART

The mites were represented by the orders Trombi-
diformes, Mescstigmata, Acaridiase and Oribated. Only one
specimen of the Metastigmata was collected during April 1663,
The numbers pex m2 of these orders are given in table 3, where-
ag the fluctuations in numbers are graphically represented
in fig. 5. It ig evident from this figure that the Trombi-
diformes were the dominant group of the Acari during the entire
gampling geriod. The Oribatei were the subdominant group from
Dec. 1962 to Sept. 1963. The Mescstigmata constituted only
a small part of the acarofauna whereas the Acaridiae made
the smallest contribution. During Nov. 1962 the Acaridiae
outnumbered the Mesostigmata and Oribatel whereas the
Mesostigmata were outnumbered only by the former group during
Aug, 1963, It is also evident from fig. 5 that the
Trombidiformes debermined to a large extent the levels of
curves of the Acari and for that matter also of the micro-—
arthropods in toto (fig. 3). This close resemblance between
the_trombidiform and acarine graphs is especially noticable
in May, June, July and Sept. 1863, This also applies 1o
the decline in populaticn density of the mites as a group
during Dec. 1962 whereag Oribatel, although showing a small
decrease, were still present in approximately the same numbers
as during Nov. 1962, As the result of a considerable rainfall
preceding the December sampling date the smaller Trombidiformes

might have migrated downwards whereas Oribatei, who can endure
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these adverse conditions better, probably stayed in the upper
5 cm layer. The latter group reached their maximum numbers
(13,789 per mz) during Pebruary, a period during which the
Trombidiformes rose to their second highest peak. All the
mite orders registered declines in numbers during the Feb.-
March period. The Mesostigmata increased gradually from
Sept. 1962, reached their maximum during November and then
registered a pronounced decline during December. Thig is
followed by a steady increase during January and February 1363
and & steady decline from March to September 1963, The Ori-
batei increased in numbers during the Sept. - Nov. 1862 period
which was followed by a small decrease during December. A
steady increase during January and February lead to the
Oribatei reaching their maximum numbers in the latter month
which is fqllowed by a gradual decline during the March-May
period and a minor increase tc July. During August and
September 1963 the numbers of Cribatei diminished to about
the same level of Sept. 1962. The Acaridiae occurred in
rother low numbers except during Nov. 1962 when they consti-
tuted a considerable portion of the number of Acari. Loots
& Ryke and Olivier & Ryke also recorded low numbers of

Acaridiae on pasture and kikuyu soil respectively.

Abcording to Loots & Ryke one must, in interpreting:
all the fluctusztions, bear in mind that they might be explained
as being related, not only to migration or normal gseagonal
variation at those times of the year, but also to deficiencies

in the extraction process.

The biomass figures for the Acari in toto and for the
different orders are given in table 3 whereas the fluctuations
in numbers aad biomass are compared and analysed in fig. 6.

The Trombidiformes which were numerically vhe dominant group

also dominated the biomass except during December 1962 when they
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were surpassed by the Oribatei. The highest biomass figure
of the Acari was registered in June 1963 and the lowest during
September 1963. The June peak is due to the presence of an
aggregation of Tydeus sp. b. When this aggregation is ex—
cluded, the highest biomass peak was recorded in February 1963.
During March the Oribvatei rivalled the Trombidiformes in weight.
Neither the Acaridiae nor the Mesostigmata reached very high
biomass figures but the biocmass values of Mesostigmata were
always higher. The Oribatel reached their maximum biomass
during February 1963 and their lowest during Septerber 1962

and September 1963.

4.21 TROMBIDIFORMES

Fifty~four different species belonging to twenty-
eigh?t femilies constituted the trombidiform population of
the scil in the present investigation (tables 24-38). The
Tydeidae, Tarsonemidae, Hupodidae and Nanorchestidae were,
in this order, the four numerically dominant families.

The Tydaeidse were represented by Coccotydeus sp., Tydeus sp. a

and Tydeus sp. b. The Tarsonenidae were represented by a

single species of the genus Tarsonerus. -Two species of

Bupodes represented the Eupodidae viz. Eupodes parafusifer

Meyer & Ryke and Iupodes sp. whereas the Nanorchestidae were

comprised by Nanorchestes sp. and Speleorchestes sp. .

In addition to thez above-mentioned families represen—
tatives of the following families were collected from al-
most every sample but were less abundant: Tetranychidae

(Bryobia borealig, Eotetranychus sp., Monoceronychus sp.,

Qligonychus sp., Schizotetranychus sp. ard Tetranychug Sp.) s

Bdellidae (B3della sp., Spinibdells cronini, and Cyta sp.);

Cunaxidae (Cunaxa taurus, Cunaxa sp. and Cunaxoides sp.);

Scutacaridae (Scutacsrus sp.); Pachygnathidae (Pachygnathus
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sp. and Bimichaelia sp.); Alicorhagiidae (Alicorhagia sp.);

Pyemotidae (Pygmephorus sp.); PIseudocheylidae (Pseudocheylus

sp.); Stigmaeidae (Apostigmacus navicella, Ledeymulleria sp.,
Stigmaeus sp. and Agistemus africanus): Erythraeidae

(Abrolopaus bipilus, Hauptmannpia sp., Bochartia sp.,

Erythraeus sp. and Leptus SPe ) o

The families Tenuipalpidae (Brevipalpus ocbovatus and

Dolichotetranychus sp.), Paratydeidae (Scolotydeus SDe) s

Anystidae (Adamystus sp., Bechsteinia sp. and Anandia Sp. )

ocourred relatively frequently in the'samples. The repre-—

sentatives of the following families, however, were rarely

encountered: Tuckerellidae (Tuckerellsa ornata), Linotetranidae

(Linotetranus sp.), Lordalychidae (Lorialychus Sp.),

Caligonellidae (Heophyilobius sp.), Pupalopsellidae

(Fupalopsellus sp.), Raphignathidae (Raphignathus 8p.),

Teneriffiidae (1 species, probably new to science),

Trombidiidae (Etmulleria sp. and Microtrombidium SPe)

Eriophyidae {genus indet.) and Cheyletidae (genus indet.).

In tables 24 - 38 the numbers of individuals of all
species of Trombidiformes collected from each subsample
during the sampling period are given. The mean number per
subsample for ecach species as well as for each family, and
the mean number per m2 calculated from the 13 samples, are
also furnished. Other data summarized in these tables are
the mean biomass per individual for each species, the esti-
mated mean biomass per individual for each family, and
the biomass per m2 ¢for each species and each family. Table
L gives an analysis of the number per m2 of the four numeri-
cally dominant families as well as the remaining *rombidiform

families cousidered together. The seasonal fluctuations in

numbars are illustrated by the curves in fig. 7.

The phenomenon that the numbers of the Nanorchestidae,
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the least dominant family, usually were high when theose

of the Tydeidae were relatively low and vice versa was noted

by Olivier & Ryke and confirmed by Loots & Ryke. A comparison
hetween the curves of these two families (fig. 7) shows to a
certain extent the same tendency. The Nanorchegstidae reached
their highest peaks during October, February and July whexreas

the Tydeidae reached their's during February and June. The
lowest levels were reached by the tydeids during the Sept. - Jan.

period when the numbers of Nanorchestidae were relatively high.

According to Loots & Hyke it seems reasonable to
ascume that the relatively wet autumn and early winter months
created conditions which were especially favourable for the
tydeids. This is c¢learly shown by the abnormal peak reached
by the Trombidiformes (and the Acari in toto) during June
1953 due to the aggregabtion of Tydeus sp. b which was
numerically the dominant specles. The Tarsonemidae, which
reached their maxima during May and July, constituted the
cubdominant family. The third domipant family, the Eupodidae,
were most abundant during February and least abundant during

Septo 19630

In fig. 8 the seasonal fluctuations in the numbers
of the species of the tydelds are illustrated graphically
whereas table 5 gives an analysis of the numbers snd biomass
per mz. Although present in low numbers throughout the
sampling period, the numbers of Tydeus sp. b recovered from
the June sample made them the largest contrivutors to the

numbers of the Tydeidae. The subdominant Coccotydeus sp.,

Lhowever, was usually the numerically dominant species.
Tydeus sp. a occcurred in relatively high numbers bhroughout
the sampling period but it constituted the least dominant
species of the tydeids. The three species occurred in dif-

ferent nuwsnbers (Tydeus sp. a, 614 per m2; Tydeus sp. b,



;
BEE

L AUG, 83

|
|

) m
Emm -
.
I
R

o
=y
@
& 7
e HWW
™
g ©
1y e

4

% -
- (4 .
.
-0 7
!6&
LY o
L
SRS
@ %
; o
B
-G
LY Huw
- €
§Mﬁw
N
- @
Timm wﬁ
gam
9
EB%
5.% ,
-0 0
o W
©

i i T T T I T T 1 |

0 o & o oo o o 3 o

O o) O o o w 1y & o

e &« 0 ¢ o=

Hid SHIEGWON



402 ¢4T AL 044, 9¢ 0 ez 9G-2T ew1'T ¢ge-deg 971
662 222 SO H% ¢este SYAY: T3 T bR 6S G864y £9-3uy ¢
09+ e LBt teety ¢G0T 220°L GG 64 4239401 ¢ Iupf g
G2 "QLOT 04864 482 HIT¢2 16°ce 2l &t LT°82TT 962t b ¢geunp QT
19°T ATT 6597 LA6YT ¢G ¢ 2aste eiii4 6ottt 9 LBl ¢1
080 09 62 G 26% 2 6T T o%* 8 1402 D ¢9-ady 91
26°0 39 i agd aHs et €28°2 S Gttt e g ¢9°-ady 9T
630 T4 i gy eee 19°0 60% 74 47 669 ¥ £9* - day 9T
0¢°2 TAT ! 96° HT BOTT 60 G A4 att e 0494 ¢9 IRl gl
5478 50¢ B TN AY cotte 8°2T 6c6‘8 ¢6* Lt LHTHTT ¢9°*qeZ 8T
26°0 89 %t AT 8T=0 6TT it G TTS ¢9°*"UEP ¢2
¢e*0 4T 2670 89 Q00 TS ¢e 1 9¢T 29 *02(Q AT
4740 7% ¢eZ°0 an ¢0*0 AT 20 89 29t " AON 6T
260 89 aT-7T 48 20°0 4 a1*2 G0z £9°* 400 22
¢z 0 4T £2°8 +19 800 14 668 289 29« +deg 4z
g 8B Td sI8 QS.DZ SEIBloTyg SI9 quimL N mm.mao,wm SIS Q.Ed.z Z8RUWOTY SIaqumnp
218
a +ds Snopig B +dg SNopL +ds EHaphq00o0) oBPTOPAT

<

U dHd

EVATHCAL HO

G TIEVD

(Sw)gaviloTe Y SUTdRAN




G670 89 ¢6°0 29 16°T 9¢T ¢g-+deg o1
S0 w¢ ST OH0 T ¢G4T w740 T ggetdny §
2.0 % a0 *G% 90ste 64°56¢ 2662 goeeInge g
16°T 9¢T T8 61 QTH*T 2l 1e TG4 T ggeunp QT
0¢ 4 0% TO° 97 2GR T T¢°0¢ 49Tée ¢a* ABl] ¢T
A HB ¢ 69°¢4 0G5t ¢ 90 * 64 AR 3¢9 xdy 9T
H¢ ¢ 6ee 90 ° 2l IHT4G T4l 93¢ ‘4 g ¢9°-Idy 9t
Ot ° 4 TS 80 °G¢ a0st e =TT L0 ¢ v o¢gerady 9T
QL6 669 2Tt Lot 16°%Y 9Tt ¢gecaell 3T
61T 268 ¢0° L5 10 96°89 Ge6 Y ¢g9**dqaf 8T
80°HT S00¢ T 08 * Ot G164 38 HG oz6'e Qe uepr ¢
HE g 6o a ¢z 5 Glg 06°Q +T9 29* osd 4T
Gl 6T GzT'T 0T ¢ G80°¢¢ +6°24 012 H 29 AON 6T
46 "G oz 2144 S lgete 6013 ¢t 25°* 390 22
0T ¢ gce 611 e 0% L0¢ c9*+deg w¢
S8eUoTg &I QUITLN - ogsBUOTy | SZaguEnp BSEBWOTY SIS QUK
20B({

Iortengeasd sepodng »ds S5 podny , aw prpodnig

NE add  gygraodnm 40 (SW)gsviicId iy S FH0N

9 Widvid




-2~

17 per m? and Coccotydeus 8p., 51 per mg) during Sept. 1962,

and decreased to their lowest level in Nov. 1862, followed
by an increase in numbers which led to their second highest
peak in Feb. 1963. A graduzl decrease in numbers was Ireg-
istered for all three species during the March-April period

followed by a tremendous increase to the maxima of Coccotydeus

sp. and Tydeus sp. b during June and of Tydeus sp. a during
July. During the July-Sept. 1963 period all species decreased

in numbers.

As the Tarsonemidae were represented by one species
only, the seasonal fluctuations in numbers and bilomass per
m2 for this species can be observed from the illustrations

in fig. 7 and the data given in table 4.

mgble 6 gives an snalysis of the numbers per m2 of
thz gpecies of fupodidae whereas the curves in fig. 9 illustrate
the seasongl fluctuations of these two species. Although
Tupodes sp. occurred in considerably larger numbers than

Bupodes parafusifer both show a peszk during the spring

(Eupodes sp. in Oct., 3,937 per m2; Eupocdes parafusifer in

Nov., 1,125 per m2), g decline to a low level in December,

followed by an increase during Jan. 1963 when E.parafusifer

reached 1,006 per n° whereas E. sp. reaches ite maximum
during Pebruary (4,074 per mz). snother high recording

2
for E. sp. occurred during April (3,835 per m )y whereas the

numbers of E. parafusifer diminished steadily. During the

April-June period a decreazse for both species was registered,

which is continued for E. parafusifer to August but follewed by

an increase in the numbers of E. sp. during July. Whereas
the numbers of E. sp. decreased during Adug. and Sept. 1963,

those of IE. parafusiier increased to some extent.

Tn table 7 the numbers per m2 of the species of

Nanorchestidae are given whereas the seasonal fluctuations
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in numbers per m2 are graphically represented in fig. 10.
From this figure it is evident that when the numbers of

Nanorchestes sp. were low the numbers of Speleorchestes sp.

were relatively high and vice versa. During the early

spring when dry spells prevailed Speleorchestes sw. occurred
%)

in relatively large aumbers (Sept. 1962, 1,841 per m

whereas Nanorchestes sp. Were present in very low numbers.

After the rainfall in early October (see fig. 33 table 1)

the numbers of Hanorchestes sp. increased tremendously

whereas the numbers of Bpeleorchestes sp. decreased to

gome extent. During November, when rainfall values were

high, the numbers of Speleorchestes sp. declined sharply

whereas the numbers of Nanorchestes sp. decreased only a
little. During the wet December period the numbers of both
species dropped sharply but during January 1963 the numbers

of Nanorchestes sp. rose more than those of Speleorchestes sp.

The numbers of both species were approximately the same during
the relatively dry February-iarch period. During the ab-

normal wet aubumn and early winter period Nanorchewbtes sp.

maintained high numbers whereas those of Speleorchegtes sp.

decreased steadily till September 1963. Nanorchestes sp.

reached their maximum during July when temperatures were low
and evaporation of soil moieture was slow. The numbers of

Nanorchestes sp. diminished to nil in September 1963.  This

period is marked by drought and strong winds. While

Sueleorchestes sp. was still present in congiderable numbers

(273 »per mg)-during this period no specimens of Nanorchestes

sp. were collected. The same phenomenon was nobticed each
month in the different subsamples taken on the sampling plot,
The subsamples from the subplots covered by vegetation yieldéd

nore specimens of Nanorchestes sp. than Speleorchestes sp.,

wherecas those taken on partly or uncovered subplots yielded

more Speleorchestes sp. than Nanorchestes sp. (tables 24-39).
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1+t seems, therefore, reagonable to assume that when the

301l moisture content is high (on covered soils) Nanorchestes

so. 18 numerically dominant to Speleorchestes sp. whereas
e

in dry soils (usually without vegetation) Speleorchestes s8D.

dominate Nanorchestes sp. (See also table 21, Horizontal

distribution.)

The ten dominant families of the "“"other famllies",
which are each represented by specimens in almost every sample,
will be briefly mentioned. These families are: Cunaxidae,
Pseudocheylidae, Scutacaridae, Pyemotidese, Alicorhegildae,
Tetranychidae, Pachygnathidae, Bdellidae, Stigmaeidae and
Erythraeidae, in this order of numerical importance. The
geasonal fluetuations in numbers per m2 of the first five
of “the above-mentioned families are graphically illustrated
in fig. 11 whereas those of the last five families are
depictéd in fig. 12. Tables 24-38 give analyses of the

number per m2 of these families.

A comparison between the numbers of Trombidiformes
per m2 of different soils, i.e. kikuyu soil, pasture soil
and Acacia soil, for the period Septembér 1962 to September
1963, is graphically represented in fig. 13. although the
differences can be observed at first glance, a detailed
ocbservation reveals a general trend. An increase in numbers
from September 1962 to the peaks between 22 October and
19 November is follewed by a general decrease occurring during
late December and early January 1963. Another peak is reached
during Pebruary whereas a decrease in numbers was recorded
during the periocd late Februéry to the end of April. During
May a general increase occurred, reaching peaks in either
June or July, followed by & general decline during August

and September 1963.

4 comparison between the composition of the trom—
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bidiform population of the present investigation and that
| of the kikuyu and pasture soils reveals that the Acacia soil
harboured & greater variety of species than the other solils.
Toots & Ryke recorded that six of the families which were
collected from pasture soil were absent in s0il under kikuyu
| grass. These families are the Caeculidae, Oryptognathidae,
Eriovhyidae, Tuckerellidae, Anystidae and Pgeudocheylidae
: of which only the former two were absent in Acacia soil.
The Ffamilies Alicorbagiidae, Fupalopsellidae and Teneriffiidae
werse presént in Acacia soll but absent in kikuyu and pasture
soil. Another notable difference is the presence of thrze
different species of Eupodes in the kikuyu soil and a gingle
species in pasture soil compared with the two gpecies in

|
Aescia s0il. The following species were present in pasture
(Themeda)soil but absent in kikuyu soil:

Dolichotetranychus sp., Ledermulleriopsis sp., Lorryia sp.,

Pronematus sp., Paratydeus sp. and a new species belonging

to the Paratydeidae. Of these species only Dolichotetranychus

sp. occurred in Acacia soll. On the other hand, the following
species occurred in kikuyu scil but were absent in pasture

1 soil: Cheylostigmaeus sp., obigmaeus Sp., Secolotydeus sSpP. .,

Cunaxoides sy., Bimichselia sp., Eetralychus sb., and Bdella

B e 411 these species except Cheylostigmaeus sp. and

Petralychus sp. were found in Acacia soil, Species absent

in both pasture and kikuyu soil but present in Acacia soil

were: Bryobia borealig, Fotetranychus Sp., Tetranychus sp.,

Cyta sp., Cunaxa taurus, Alicorhagia sp., Neophyllobius sp.,

Fupalopsellus sp., Adamystus sSp., Anandia sp., Bochartia 8p.,

‘Hauptmannia sp., Drythrasus sp. and Leptus sp.

The fact Shat Acacia soil harboured a greater va-
riety of species than the other soils can be attributed to
the varying degree of soil covering and the heterogenelly

of +he vegetation which created different types of micro-habitats.



for the soil fauna.

The Tydeidae, Fupodidae, Tarsonemidae and Nanorches-
tidae are the dominant families of the Trombidiformes in
the local soils. The Tetranychidae were more_abundant on
the pasture soil plot than on the kikuyu or the Acacia
plots. On the pasture soil plot they were fourth in the order
of numerical importance, on the Acacia plot tenth, and on the

kikuyu plot ocoirred in very low frequencies.

gimilear conditions obtain in steppe goil gnéd soil
covered by a xerophilous plant agsociation in Chile (di
Castri, 1963). - According to di Castri, however, the
Tarsonerini were absent in the steppe soil. In Xuropean
c0ils the numbers of Trombidiformes are usually 1iow. Hvans
(1951) investigated the micro—~arthropod fauﬁa of the soil
of six different Torests and found that 24 .3% of the acaro-
fauns consisted of Trombidiformes. Sheals (1957) states
that only 1.1% of the Acari extracted from uncultivated
grassland iﬁ Glasgow were represensed by the Trombidiformes.
mable 8 gives the Ifigures of Acari collected from different
nebitats described in literature which are quocted by Macfaayen
(1952). Bxcept for the 45,200 Trombidiformes per m2 recorded
py Forssiund (table 8} from Vaccinium heath, it seeme that this
group forms an incongpicuous part of the European soil fauna.
Dhillon & Gibson (1961), however, who investigated the soil
of an old meadow near Leeds found that 63.7% of the Acari

extracted consisted of Trombidiformes, 50.4% being Cocceupodes

sp. and 13.3% Eysgmephorus sSp.

Riomags:

The sedsonal fluctuations in biomass and numbers per

m2 of the Trombidiformes, and a biomass analysis of the four

numerically dominant fawilies as well as Tthe other families
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considered as a unit are given in fig. 14 and table 4.

Prom thig figure it is evident that during the first five
months of the sampling period and during May and July the
"other families" dominated the blomass. The highest blomass
was recorded for the latter group during October 1962 and the
lowest during Sephember 1963. During february end April 1963
the Eupodidae dominated the biomass of the Trombidiformes
whereas during the May-isugust period the Tydeidae outwelghed
all the cther families. The highest biomass recorded (1,128
ng per mz} for one sample was that for the Tydeidae in June
1963 (fig. 14). The Nanorchesbtidae contributed little to
the biomass of the Trombidiformes, ftheir highest contribu-
sion being 8.02 mg per me in October 1962.  The relatively
high biomass Tigures of the Tydeidae (as compared with the
Nanorchestidas) are largely due to the presence of Tydeus

sp. a and b; The mean biomass value per individusl for
these two gpecies is much higher than that of the

Nanorchestidae (tables 24-39).

The highest biomass value recorded for the Trombi-
diformes was 1,206 mg per m2 in June, whereas the second
highest value was registered in February 1963, Lcots & Ryke
found the highest biomass peak to be during November 1962
whereas Olivier & Ryke vecorded it during August 1963. The
Tetranychidae were the largest contributors to the biomass
of the Trombidiforues on the pasture soil plot, whe Tydeidae

on the Acacia plot and the Rupodidae on the kikuyu plot.

In table 5 an analysis is given of the numbers and
biomass per m2 of the gpecies of the Tydeidae whereas in
fig. 15 the seasonal fluctuations in biomass per m2 are graphi-
cally illustrated. Trom this figure it is evident that Tydeus
sp. a was the largest contributor to the biomass during a2imos?®

the entire sampling period. In November 1962 snd June 1963
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T.sp.b was the dominant group concerning weight.

Joccotydeus sp. was the smallest contributor to the blomass

of the Tydeidae during the September 1962-January 1963

period and the June-Septeumber 1963 period. This species

was the second most important contributor during the February-lay
period. Tydeus sp.b, although present in low numbers in 12

of 13 samples, was the largest contributor to the weight of

the Tydeidae. With ths aggregation of June excluded, how-

ever, it is the second highest contributor.

The reader is referred to fig. 14 for a graphical
illustration of the seasonal fluctuation of the single re~

presentative of the Tarsonemidae viz. Tarsonemius sp.

Table 6 gives an analysis of, and fig. 16 shows,
the seasonzal fluctuations in mumbers and biomass (mg) per m2

of Eugodes sp. and EB.parafusifer (Bupodidae) . Except in

September 1962 and September 1963, E.sp. was the highest
contributor to the biomass of the Ifupodidae. Tupodes sp.
reached its highest biomass value in February 1963 and E.

parafusifer in November 1962.

Tn fig. 17 and table 7 the gseasonal fluctuations
in biomass and nurbers per m2 of the family Nanorchestidae

and its two representatives, Nanorchestes sp. and Speleorchestes

SL., are given. The rise in biomass of the famlly during
October 1962 and Januwary and April 1963 was due to the presence:

of much higher numbers of Nanorchegstes sn. than Speleorchestes

8p. During the other months of the sampling periocd Spele-

orchestes sp. dominated the biomass.

Tn figs. 18 and 19 the seasonal fluctuations 1n
biomass of the five numerically important families of the "other
fomilies and those of the next five familles are respectively
illustrated. The Tetranychidae and Bdellidac were the highest

contributors to the biomass during the Sevtember-October 1962
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period. Turing November 1962 the Scutacaridae and
Erythraeidae outweighed the others of the ten families.

The Cunaxidae, Pseudocheylidae and Pachygnathidae dominated
the biomass during December 1962, whereas the former two and
the Erythraeidae were superior in January 1562, The
Cunaxidae and Pachygnathidae provided the bulk of the biomass
during February and March, while the Pseudocheylidae and
Brythraeidae were dominant in April. The latter family and
the Cunaxidae registered the highest welght in May. During
June, July and August the Tetfanychidae provided the bulk of
the biomass while in September 1663 the Erythraeidae were
dominant. The Cunaxidae, the largest contributors to the
biomass of the "other families", provided 88.14 mg during
the entire sampling period whereas the Pseudocheylidae,
Erythraeidae and Tetranychidae contributed 61.54 ng,

70.92 mg and 69.87 mg, respectively.

From figs. 14-17 it is evident that the biomass
of the Trombidiformes show pronounced fluctuations through-
out the sampling period. - This can be attributed to differences
in biomass per individusl and the numbers extracted which,
in turn, depend on the heterogeneity and uneven distribution

of the vegetation.

4,22 WBSOSTIGHATA.

Twenty-eight different species belonging to eight
families constituted the mesostigmatid population of the
g0il under Acaciam trees (tables 40-54).  The Ehodacaridae

were represented by the following specieg: Rhodacarellus

sublapideus Ryke, Digamagellus badenhorsti Ryke, a new

species of Gamasellus (sp.a), Saprolaelaps sp. and a new

species of Gamasellopsis. The Aceosejidae included Asca

spincsa Ryke, A. aethiopica Ryke, Gamasellodes seminudus
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(Ryke ), Frotogamssellus ep.d, E.8p.D (closely related to E.

primitivus Karg), P.sp.c (all Protogamasellus species being

new), lasioseiug sp.a2, and Froctolaelaps Sp.{

Seven Aifferent species velonging to five genera

represented the Laelaptidae. The genus Gaeolaelaps is

represented by G. sp.a (only one specimen), G.sp.b (probab-

ly a new sub-speciles of G.praesternalis willman), and G.

waracasalig (Ryke). The other species are Cosmolaelaps sp.

(provably new), lLaelaspis ep., Leptolaelaps elegans Berlese,

and one specimen of the new genus Laelaspiselila. Both the

families Pachylaelaptidae (Pachylaelaps) and Ameroselidae

(Kleemannia) were represented by one gpecies only. The

family Phytoseiidae included the genera Amblyseius (spp. a

& b) and Typhlodromus (Neoseiulus) (one species). The

Purasitidae were represented by only four nymphal spe ciiens
of an unidentified genus. Only two specimens of an un-
identified genus of the Uropodoidea were collected during

the entire sampling periocd.

Whernt the Tauna compositions of the pasture, kikuyu
and Acacis coils are compared it is evident that the fauna
of the Acacia so0il correspond with that of the pasture soil,
The fauna composition of kikuyu soil is gquite different from
the other two soil types (see Olivier & Ryke, in press, and
Loots & Eyke, in press) especially on the lower level of
classification. Olivier & Ryke collected 17 species belonging
to 6 mesostigmatid families whereas Loots & Ryke collected 26

species belonging to seven families.

Tt should be pointed out that the genera Asca and

Antennoseius were formerly placed in the Rhodacaridae (see

0livier & Ryke) but they are now inciuded in the Aceosejildae.
Furthermore, the species menticned by these guthors under

the neme Rhodacarellus sp. is actually a member of the genus
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Protogamasellus.

Whereas the Paragitidae, Veigaiaidae and Zerconidae
usually are the dominant families of the Mesostigmata
extracted from FBuropean soile, only four specimens of the

former family were collected from Acacia soil,

Tn tables 40~-54 the actual number of each speciles of
the Megostigmata extracted Irom each subsamplie 1s given.
In Taeble 9 an analysis is given of the numbers per m2 of the
four dominant families. "he geasonal fluctuations of these
foms Llies ag well as the Mesostigmata in toto are graphically

reyresented in fig. 20,

Tne largest number of Mesostigmata (3,193 per mz) wa.s
extracted from the November sample, the February sample also
yielding another high figure (2,608 per mg). Except for the
iow numbers in December the Mesostigmata occurred in larger
numbers during the summer and autumn than during the winter
and spring. The five numerically dominant families were the
Laelaptidae, Rhodacaridae, Accosejidae, Pachylaelaptidae
and Phytoseiidae, in this order of impdrtance. The largest
number of laelaptidae (1,858 per m2) was extracted in November
1962. This number is mainly responsible for the peak shown by
the Mesostigmata during this month. The lowest number re-—
corded for this family was during September 1663. The
Rhodscaridae reached the maximum of 1,278 individuals per
m2 during February and was responsible for the high numbers
recorded Tor the llesostigmata during this month. The minimun
numbers of Rhodacaridas were extracted in September 1963.

The Aceocsejidae were most abundant (1,006 per m2) during

March 1963 and least abundant during September 19613, A gteady
increase for this family is shown from December to March, fol-
lowed by a steady decrease from March to September 1963. The
Pachylaelaptidae were most abundani in the May sample (102

per mz). The Phytoseiidae, which reached their maximum numbers
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The geasgsonal fludtuations in numbers of the five
species of the Rhodacaridae are illustrated by the curves
in fig. 22. The numbers per m2 of this family and represen-
tative specics are analysed in table 11, The dominant

species, Gamasellus sp., reached maximum numbers during

February but they were outnumbered by Rhodacarus

sublapideus Kyke, the subdominant speeies, which also

reached its peak during this month. It is interesting to
note that during the first six months of the sampling period

Rhodacarus sublapideus was the largest contributor to the

numbers of the Rhodacaridae with Gamasellus sp. in the second
place, while during the last seven months the latter species

was superior to Rhodacarus sublapideus .

The species Digamasellus badenhorsti occurred

occagionally, fluctuating between nil and 94 per m2, the peak

veing in April 1963, Saprolaelaps sp. and Gamasellopsis sp.

cccurred in numbers not exceeding 34 per mg.

Table 12 gives an analysis of the numbers per m2 of
the family Aceosejidae and its species, whereas the seasonal
fluctuations in numbsrs are graphically represented in fig.23,

Protogamasellus sp.&, the dominant species, reached three high

figures during November, February and April, the latter being

z
the maximum (332 per m ). Protogamssellus gp.b also registered

a peak during November 1962 but its maximum in March 1963

{443 per mg) This is follcwed by a very steady decrease to

September 1963. Protogamasellius sp.c occarred in low numbers

>

except in March when they were most abundsnt (136 per mz).

Camasellodes seminudus formed a relatively small portion of

the Rhodacaridae but Auring January, when they reached their
meximum (256 per mz), they were the largest contributors.

During March lasiogeius sp. reached their highest peak (119
°)

per m
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The reader is referred to fig. 20 for the graphical

illustration of the seascnal fluctuations of Pachylaelaps sp.,

which was the only representative of the family Pachylaelaptidae.

The sezsonal fluctuations of the species of the
Phytoseiidae (fig. 24; table 13), which occurred irregularly,
gshow a peculiar pattern. This inight be attributed to the
fact that the species of this family are not true scil
dwellers but predators on mites, eggs and larvae of insects
which occur on the vegetation. They are fast-running mites
and 1t is reasonable tc assume that they were preseat on the
lower parts of the vegetation and cannoft be regarded as true
soil forms. Ar, analysis of the numbers per m2 of the
Phytoseiidae is given in table 13. A glance at this table

gives an impression of the irregularity of occurrence of the

different species. Amblyseius sp.b, the dominant species,

reached its maximum (85 per m2 during June, the period during
which the Tydeldae were mest abundant. The other two species,

Amblyseius sp. & and Typhlodromus (Neoseiulus) sp., did not

exceed 17 individuals per m2.

Figure 2% shows the seasonal fluctuations in numbers
per m2 of the Mesostigmata in pasture, kikuyu and Acacia
scils. This group was mcst abundant in kikuyu soll and
maintained a high level fthroughout the sampling periocd
{Cctober 1962-September 1963). The numbers of Mesostigmata
in Acacia scil were, for the entire sampling period, slightly
higher tnan thosge of pasture soil. In kikuyu soil the
Mescgtigmata reached their highest peak during January,
while in pasture soil they were most abundant during
December, The numbers of the Mesostigmata in pasture scil
decreased considerably during February, z tendency which
continued during late summer and early autumn, whereas
those of the Acacia soil ghowed a gradual decrease approxi-—

mately two months later, il.e. during autumn and early winter.



AMBLYSEIS

SEEY U e S T

g

s
.

JTEOBE UL

3

Q0

(]

7C

]
-
i8]

SHIEWNON

!
O
s

20

i




¢o*+deg gT
_ g9 ey G
420 % 420 ¢ cO*eInL g
890 e 890 1= mm..msw MM
g9* L8 ¢T
400 6 0z 0 Gz 400 6 ¢ 0 ¢t po¢greaxdy o
420 g ALS 216 g ¢9** Iy ot
#1°0 4T +#T°0 AT 10 4T H*0 4% ¥ ¢9° a0y gt
¢orael] 81
420 +4 420 ¢ ¢9*+qogd 8T
¢greuelL 7
HT1*0 4T . HT*C 4T 2t ool AT
#1°0 4T #T°0 4T 420 ¢ 29°* A0 6T
H10 4T +T°0 4T 29*°2°0 ¢
. Zg*deg 42
SSEWOTH “ SIoquEny] SSBUoTH SIoquny SGBUCTH sIo qiny S8 BIOTY sI2qumMy
. ds = aq¥q
(SRINTOSOIN) q *ds SnTeosAyqumy g +ds SNISSATQy oBDPTTes024YT

snmoIpoTUdA],

c

¢T TIEVL

Woogad AYQITESOIAED 40 (FU)ESVWOId Qv S¥ddN




-0 B

g

o T O
% = i o
WM = aan” =

g ot o - £,

- W

£ 0w S e

A

ot o A vl T i T

T i : ! ! : '
A 5 o O o 9 2 3 & & N
& & o & O -y & & @ s
- o by % vl b
1, y M £

2 . LW HM3d SHIBNON




~3Qm

Judging from the figures quoted by Macfadyen (1952)
{table 8) the Mesostigmata usually occur in larger numbers
in European solls. This author collected from a Molinia
fen even more Mesostigmata (7,400 per'mz) than Trombidiformes
(3,500 per mz). In the Acacia soil the Vesostigmate consis-
tuted 4.67% and the Trombidiformzs 76.81% of the acarofauna.
In pasture soil the percentages for Mesostigmata and Trombidifor-
mes were 3.7 and 64.9 respectively and in kikuyu soil 4.2 and
43.2. It is evident from these figures that the percentages
of Mesostigmata and Trombidiformes in Acacia soil constituted
a higher portion of the Acari than those of the other two

g0il types.

Di Castri (1963) who investigated different soils in
Chile found that the Mesostigmata from steppe soil censtitut-
ed 7.6% and those from savannah soil and xerophilous plant
associations 17.96% and 8.53% respectively. Salt et al.
(1948) collected 16.2% Mesostigmata and no Trombidiformes
from their May 1943 sample, and from the November 1943 sample
24,1% and 3.3% respectively. The absence of Trombidiformes
in +the May sample is attributed by these authors to the defi-
ciency in the exiraction process, Dhillon & Gibson (1961)
found that the Mesostigmata constituted 32,9% and the Trom-

pidiformes 63.7% of the Acari collected from agricultural soils

in England.

Biomasgea:

The seasonal fluctuations in biomass and numbers
of the Mesostigmata in toto and an analysis of the five
dominant families are given in fig, 26 and table 9. The
mean biomass values per individual are given in tables
40-55. In 10 of the 13 samples the laelaptidae provided
the bulk of the biomass whereas during February, June and

August 1963 the Rhodacaridae were dominant. The curves for
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numbers and biomass of the Mesostigmata are basgically similar,
During February, March and April, however, the biomass curve
is on 2 lower level than that of the numbers. This can be
attributed to the presence in high numbers of individuals

with a low biomass value.

Figures 27-30 illustrate the seascnal fluctuations
of the biomass and numbers of the Laelaptidae in toto,
Rhodacaridae in toto, Aceosejidae in toto and Pnytogeiidae
in toto respectively, as well as the fluctuations in biomass

of the species of these families.

Sezgonal fluetustions in biomass of the Pachylae-—

laptidae and its only representative, Pachylaelaps sp., is

illustrated in fig. 26 while an analysis of the figures is
given in table 9.
" Analyses of the biomass and numbers of the species of
these families are given in tables 10-i3. It is evident
from these figures that the curves of the biomass values

and the numbers are basically similar,

Of the Laelaptidae Gasolaelaps sp.b was dominant in

biomass in seven of the thirteen samples, Gaeolaelaps paracasalis

in three, and Cosmolaelaps SpP., TLaelaspis sp. and Leptolaelaps

elegans were each superior in one sample, The highest
contributor to the biomass of the Rhodacaridas was

Ganmasellus sp. with Rhodacarus sublapideus second although

each species dominated the biomass in 5 of the 13 samples.

The species Gamagellodes geminudus was the most important

contributor to the biomass of the Aceosejidae and only twice

during the sampling period did the biomess of lasioseius sp.a

exceed the welght of G.seminudus. Although superior in num-

bers, Protogamasellus Sp.& and F. sp.b contributed only a

small portion to the total weight of the Acecosejidae,.

Amblyseius sp.b, the numerically dominant species of the
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Pnytoseiidae, is also dominant in weight with A.sp.a second

and Typhlodromus (Neoseiulus) sp. third.

4 comparison between the biomase values of the
families of ihe Masostigmate recorded from Acac.ia, kikuyu
and pasture soils reveals that Laelaptidae were dominant
in bicmass in the first two soils whereas the Aceoscejidae
were dominant in the taird. The Rhodacaridae cccupied the
secend position in all the above-mentioned soils whereas the
Acecsejidae were in the third position in Acacia and kikuyu

soils.,

4.23 CRIBATET

"he Qribatel constituted the subdominant order
of the Acari in the Acacia soil investigated for the

present study (table 33 figs. 5 & 6}.

The numerically important species extracted were

Licchthonius sp. {dominant), Atlodamseus sp., Scheloribates sp.,

Tectocepheus sp., Zetomitrichus sp., Cosmochthonius emmae,

Opopis sp., and one unknown species of each of the families
’

Gzlumnidae and Fremobellbidac.

The Oribateili were considered as a group and their
numbers recovered Ffrom the samples are presented in tables
56-T0. During the spring and early summer & steady build-
up in numbers was recorded for the Cribateli which reached
ite maximum during February 1963 and gradualliy decreased in
nunbers during the auttmn. The numbers fiuctusted between
3,000 and 4,000 per 0 during the winter months, followed by

a steady decrease in numbers to a minimum in September 1963.

A comparison between the numbers of Oribatel col-
lected from Acacia, kikuyu and pasture scils shows that the
highest numbers were found in kikuyu soil and the lowest in

Acacia socil. In icacia, kiluyu and pasture soils the Orivatel
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constituted 14.5%, 31.5% and 25.3% of the Acari, respectively.

Di Castri (1963) found that the Oribatei from steppe
s0il constituted 31.4% of the acarofauna whereas those from
savannah soil and xerophilous plant associatiors constituted
37.4% and 42.8% respectively. In European sgoils, however,
the oribatids are usually the nutmerically dominant group of
the acarofauns. Evans (1951) extracted 1,434,000 Acari
from the soils of gix different forests in England, T1l.3%
of which were Oribatei. Salt et al. (1948) recorded that
60.3% of the acarofauns of pasture soil in England, was re-—
presented by the Oribatei. Sheals (1957) who investigated
the so0il of uncultivated grassland in Glasgow found that the
Oribatei constituted 57.1% of the Acari. The figures of
Orivbatei recorded by other authors who investigated FEuropean
soils, gquoted by Macfadyen (1952), are given in table 8. From
these figures it is evident that the Oribateli are the dominant
group of mites in European soils. This can be attributed
to the fact that Buropean soils are subject to relatively
moist and cold climatic conditions. In the local soilg,
which are subjected to dry conditions and relatively high
temperatures, the Oribatel are exceeded in numbers by the
Trombidiformes. Loots & Ryke found that a marked correla-
tion exists between the ratio Oribatei:Trombidiformes and the
organic matter content of the soil. They came to this con-
clusion by analyzing data recorded by European as well as
South African investigators. The ratio COribatei:Trombidi-~
formes (0.188) of the present investigation correlated with
the organic matter contentv of the Acacia soil (2.81%) supports
the theory of these authors. They are of opinion that, if
an inerease in the ratio Cribatei:Trombidiformes corresponds
with an increase in the percentage of organic matter content

of the soil, this phenomenon might serve as an explanation
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for the major differences between the composition of the

soil acarofauna in local and European soils.

It is a known fact that most Oribatel are feeders on
fungli and algzae and since these are more abundant in soils
with a high organic matter content, it is evident that such
soils can support large populations. About the feeding
habits of the soil-dwelling Trombidiformes practically no
information exists. From their ratios it does appear as if
competition for the same food exists betwesn the numbers of

these two orders (Loots & Ryke).

Hammer (1944) is of opinion that the differences
in faunas which inhabit wet and dry biotopes are directly
effected by the soil moisture. According to Loots &

Eyke it would appear as if wetness or dryness of a biotope
indirectly, rather than directly, sxerts an influence upon
the soil faunz because these factors alsoc determine the
type and density of the vegetation which in turn largely

contributes towards the amount of soll organic matter.

Bionass:

The nean biomass per individual of the Oribatel was
estimated to be approximately C.01L33 ng. The seasonal
fluetuations in biomass are given in table 3 and graphically
illustrated in fig. 6. Olivier & Ryke found that in kikuyu
s0il the Oribatei constituted the dominant group of the
Acari as far as weight was concerned. In pasture soil Loots
& Ryke recorded only during December 1G862-April 1863 a
dominence in weight by the Oribateil whereas in Acacia soil
the Oribatei dominated the other Acari during December 1962

only.

4,24 ACARIDIAE

The Acaridiae, considered as a group, constituted
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4.03% of the soil acarofaunsa. The species were nct determined.
Figures 5 & 6 grapghically illustrate the seasonal fluctuations
in numbers and biomass per m2 whereas an analysis of the
figures is given in tabie 3. The Acaridiae reached their
highest number during November 1962. Approximately 97.5%

of this number, however, was encountered in subsample 10
(table 58) which was taken from an ant nest. These mites
probably used the ants as a means of traansport because the
majoerity of them were hypopi which attach themselves to these
insects. Another high number was extracted during February.
It is interesting to note that the increase in numbers of

the Acaridiae during November and February correspond with

those of the Scutacaridae during these months.

A comparison of the numbers of Acaridiae in different
golls reveals that in kikuyu soil they occurred in lower
numbers than in pasture soil (2.25% of the Acari). In Acacia
s0il they constituted 4.03% of the acarofauna. These numbers
even exceeded those given by Macfadyen (1852) for European
goils. In Chile di Castri (1963) fdund that the Acaridize
constituted 26,.3% of the acarofauna in steppe soil, 15.5%

in savannah soil and 2,.6% from xerophilous plant associations.

4.3 CCLLENBOLA

The seasonal fluctuations in nunbers per m2 are

graphically represented in fig. 3 and the anslysis of the
figures is given in table 3. The seasonal biomass fluctuations
are illustrated by means of histograms in fig. 4. The numbers
collected per subsanmple and per m2 are given in tables 56-70,
From these figures it is evident that the Collesmbola occurred
in low znumbers. They did not contribute much to the biomass

of the mesofauna. The highest number (4,201 per m2) was ex-
tracted during April 1963.

2

The numbers per m~ of the Collembola collected from
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kiluyu soil are much higher than those recovered from Acacia
soil. The numbers of Collembola from Acacia soil, however,

were higher than those collected from pasture soil.

The ratic Collembola:Acari for Acacia soil was
1:15.5 whereas those for kikuyu and pasture soil were 1:5 and
1:526 respectively. Di Castri {(1963) recorded tha® the Col-
lembols constituted 5.3% of the mescfauna collected from steppe
soil, 20.6% of those from savennah soil and 5.3% from xerophilous
plant associations. Macfadyen (1952) guoted figures of |
Collembola extracted from different scils by severzl European
investigators. These figures are given in table 8, from
which it is evident that ftThe coliemboles are an important
group of the mesofauna in Zuropean soils.  Salt et al. (1948)
found that the Collembola in a pasture soil (in England) con-
stituted approximately 37.5% of the mesofauna whereas those
collected by Sheals (1957) from the soil of grassland in Glas-
gow were 39.4% of the total number of micro-arthropods collec-—

ted.

4.4 TINSECTA (EXCIUDING CCLLENBOLA)

This group was meinly represented by Corrodentia,
Thysanoptera, Homoptera, Hymenoptera and Dipters. The few
specimens of Chilopoda extracted were also counted as "Insects".
The numerical data regarding the Insecta, considered as & group,
are given in tables 56-70 while the seasonsl fluctuations are
illustrated in fig. 3. Their numbers formed an inconspicuous
part of those of the mesofauna but they were more numerous than
the Collembola. The numbers perx m2 were exceeded by those of
the Collembols during Januaxy, April, May and July 1963. Al~

2

though the numbers per m~ were relatively low their coantribution

to the biomass per m2 of the mesofauna surpassed that of any

other group in all the samples. This is due to the high

mean biomass value per individual which was estimated to be
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approximately 0.4046 mg. In pasture and kikuyu soils the
numbers per m2 0f the Insecta (excl. Collembols) were infe-

rior t¢ those collected from the Acacia soil.

5. HORTZONTAL DISTRIBUTIORN

Individuals in a population maey be distributed
according to three broad patterns namely rsndom, uniform
(more regular then random), and aggregate (irregular, non-
random) « Random distribution of fauna is relatively rare
in nature, occurring where the environmert is very uniform
and there is no tendency to aggregate. Uniform digtribu—~
tion may occur wanere competition between individuale is
severe or where there is positive antagonism which promotes
even spacing. Aggregation of varying degree represents
by far the commonest pattern, almost the rule, when indivi-
duals are considered. Determination of the type of distri-
bution, of the degree of aggregation, and of the size and per-
manenée of groups are necessary if a real understanding of the
nature of a population is to be obtained, and especially
if density is to be correctly measured. Such observations
regarding the aggregation of soil animals were made and dig-
cussed by Overgaard Nielsen (1948, Nematoda; 1954, Enchy-
tracidae), Satchell (1955, Lumbricidae), Edwards (1955,
Symphyla), Glasgow (1939, Collembola), Hughes (1962,
Collembola), and Ne® (1962, Acafi).

In the abgence either of dependable knowledge of
the mode of distribution of the fauna to be studied or of
recognizable factors known to affect their distribution, an
investigation must begin with methods which are gencralized
in every respect, including striectly random methods of sample
placement. Use of the method of rendom sampling is predicated
on the assumption thalt the population from which the sample is

being drawn is homogeneous, i.e., that the variations within
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it are those due to chance. The populations of the soil
fauna are, however, neither uniform nor constant and their
cuantity, guality and distribution vary widely both in space
and in time. Repid changes osccur, some irregularly, others
more or less regularly such as dally, seascnal and develop—
mental changes. Horizontal (arnd vertical) variations occur
in response to differences in either the occurrence or growth
of food, or in other enviromnmental Ffactors. In addition to
such variations, and those due to aggregation there are many
variafions which are more or less accidental, such as the
nunerous progeny of individuszsl parents which form temporary
concentrations. The intensity and duration of these depend
upon the mobility of ths species., This whole question of
the distribution c¢f the components of the scoil fauna is
vagic to the use of valid gquantitative meithode. On the
other hand, it is not sound to exaggerate the statistical
aspect out of all proporiion to other phases of the study,
nor will biometrical manipulation, however intricaste, ever
provide a sulitable substitute for sound biclogical Judg-

ment (King, 1939).

In the study of the Acacia soil the patchiness of
the distribution of the mesofauna was only of incidental
interest but additional samples ftaken after the actual
sampling period provided a basgis for comparing the horizontal
distribution patterns of the mesofauna in the Acacia biotope

with those in pasture and kikuyu scil.

The data concerning the horizontal distribution
0f the mesofauna wasg ccllected from quantitative investiga-
tions of the organisms of the upper 5 cm of kikuyu, pasture
and Acacia scil. For detailed accounts of the sampling
techniques enployed the reader is referred to Aucanmp, Loots

& Ryke (1964), Olivier & Eyke (in press) and Loots & Ryke
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(in press).

As a central starting point for the following
discussion of horizontal distribution of certain components
of the mesofauna, a concentrated collection of 18 sub-
samples taken on 3 December 1963 on Acacia soil, is used
(see fig. 1 and tables 39, 55 & 71). Thig will be compared
with data obtained from the 13 samples taken during the

sampling period.

5.1 DISTRIBUTION OF THE MESOFAUNA IN TOTC

The plot overgrown by kikuyu grass gave the im—
pression cf = homogeneous habitat while the Acacia sampling
plot was more heterogeneous than the pasture soil plot. It
could therefore be expected that the numbers of the mesofauna
extracted from the monthly subsamples of the kikuyu plot would
show the smallest coefficients of variability whereas that of
the Acacia sgoil would show the highes®. The uneven distribu-
tion in the latter soil is shown by the figures given in table
72. In this table the numbers of micro-arthropods collected
from each subplot during the sampling period are recorded.

It is evident that the covered subplots (fig. 1) yielded higher
numbers than those partly ccvered. Subplot Neo. 5 is an ex-
ception because the highest number of micro-arthropods was
extracted from the subsamples of this subplot. The uncovered
subplots, Nos. 12 and 17, yielded the lowest numbers. The

Acari constituted the dominant group in every subplot.

The coefficients of variavility (C.V.) of the total
mesofauna for every month, of the three soil types, calculated
from data collected from each subsample, is given in table 14.
The values for the Acacia soil vary between 43.87 in July 1863
and 284,79 in June 1963. The latter value is due to the

large aggregation of Tydeus sp.b which occurred in subsample




Coefficients of variability of the mesofauna in totc from three

TABLE 14

soll types

Acacia Permisetum Themeda
Sep. 62 87.70 100.95
Oct. 62 89.77 52.63 43.36
Nov. 62 198.83 167.59 55.54
Dec. 62 94.92 142.46 4£3.85
Jan. 63 52.31 122.46 66.12
Peb, 63 96.33 239.79 35.37
Mar., 63 104.71 89.32 106.92
Avr. 63 73.C7 35.54 72.98
Apr. 63 100.94
May 63 68.14 146,55 80.96
Jun. 63 284,79 161.00 61.76
Jul. 63 43.87 146.94 63..83
Aug. 63 93.99 144,21 180.61
Sept. 63 137.42 212.11 53445

TABLE 15

Ccefficients of variability of five selected species in Acacia -
s0il calculated from data of (a) the 18 concentrated subsamples,

(b) the means of random subsamples taken during Fov. 1962, Dec. 1962

and Jan. 1963 and {c) the means of random monthly samples Ffor the

entire sampling period.

Species Concentrated Nov.'62-Jdan.'63 Sep.'62-5ep.'63
Coccotydcus sp. 61.90 404,40 72.59
Eupodes sp. 64.50 91.40 81.39
Nanorchestes

SP. 47.90 85.30 59.74
Tarsonemus Sp. 60,70 92,20 97.83
Tydeus sp. 61.90 159,70 gl1.62

|
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5 of the June sample. The values for the kikuyu soil vary
between 35.54 (April 1963) and 239.79 (February 1963) whereas
those of pasture soil range from 35.37 (February 1963) and
180.61 (4ugust 1963). It is evident that a wider range of
variation was shown in the numbers of the mesofauna of the
kikuyu soll than in those of the less homogeneous pasture
soil. The high coefficients of variability camnnot be at—
tributed to the variety within a certain soil type only,
but it indicates the presence of aggregaticns within certain

microhabitats.

5.2 HORTZONTAL DISTRIBUTION OF SELECTED SPECIES

Populaticn studies of the scil fauna make great
derands in the taxonomic precision beeause a large range
of related speclies is encountered and distinctions between
them are often critically iImportant in detecting changes
in the community composition. Whereas the sbove-mentioned
coefficients of variability of the mesofauna in toto give
indications of aggfegations, the different species might
give more detailed data. The following five numerically
dominant species (all Trombidiformes) of Acaecia soil were
selected for this purpose and their numbers of the concen-
trated sample collection were compared with those of the

distributed random sampless Coccobydeus sp., Zupcdes sp.,

Nanorchestes sp., Tarsonemus sp. and Tydeus sp. a. A1l

these mites are eu-edaphic. The numbers of the concen-
trated sample, which was taken in December, are compared
with those of the random samples of November, December
1962 and January 1963 as well as with those of the entire

sampling pericd; C.V.'s are given in table 15.

5.21 COCCCTYDEUS SP.

The concentrated sample (18 subsamples) was taken
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as shown in figs. 31-35. In these figures the numbers of
the species present in each sﬁbsample are represented by
means of black dots. From fig. 31 it is evident that
Coccydeus, even in the restrinted area in which the sub-
samples were taken, was not distributed at random but rather
showed a pattern of aggregated cistribution. Subsample 4
showed the largest zggregation while the numbers in Nos. 1, 5,
7 and 11 were also high. In Nos. 8 and 17 the nunbers were
very 1ow. It is a striking feature that No. 8, which har-
boured the least specimens was situated next to No. 4. Bea—
ring in mind the seemingly homogeneity of the soil in the

concentrated sample, the C.V. for the occurrence of Coccotydeus

sp. in the entire sample is g rather high (61.9).

Since the surface area of one subsample is
32.59 cmz, it ig difficult to essess the actual size of
the aggregation by using the available datsa. Although
the highest number of this species was found in No. 4, i3t
cannot be assumed that it represented only one aggregation.
It is also striking that this subsample alsc contazined high
numbers of the other speciss {figs. 32-35). On the other
hand, the aggregation might have been larger than the surface
area of the subsample because it is not known whether an aggre-
gation ig halved during the sampling operation. To deter-
mine the exact size of an aggregation smalier samples should
be taksn or, otheiwise, the scil should be investigated by

means of sections.

A comparison between the numbers of the concentrated
sample gnd the mean numbers of tne three months (November
1662~January 1963) during which random subsamples were btaken
as indicatved in fig. 1, shows the following points of im-

portances The C.V. for Coccotydeus is 404.40 (table 15)

i.e. 6% times higher than in the concentrated sample. AS
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is evident from fig. 36, this high value should be attributed
to the small numpers in which this species was present during
the three months, since only subsamples from subplots 2, 4
and 16 contalned any specimens. This is alsc a clegr indi-
cation that the 18 subsamples which were distributed over an
area of 100 m2 are inadcequate. In the concentrated sanple
an area of 586.62 cm2 which, for pracitical purposes, consti-
tuted a unit, was investigated wherecas the 18 random sub-
samples covered the same surface grea in a plot of 1 million
cmz. The resuits, furthermore, also show the danger of

making conclusions which are based on data obtained durirg

g short sanpling period.

Table 16 gives a statistical analysis of the numbers
of the Tive species in the 18 subsamples of both the concen—
trated and rardom (3 months) samples. From these figures
it 1s evident that a highly eignificant difference cxists
between the numbers obtained by means of the two methods.
This can be explained by the fact that the concentrated sam—
ple was taken in a relatively homogeneous habitat whereas
the random samples were collected over an area which included
three main regions. Since subplots 1, 3, 4, &, 7, &, 10, 11
& 15 were entirely covered by vegetation they are possibly
more comparable to the concentrated sample. These 9 sub-
samples were therefore analysed statistically (table 17) but
even here the numbers were still highly significantly lower
than .in the concentrated sample. In table 18 the date of
the nine covered subplots are compared to thoss of the other
nine which were sither partly covered or uncovered, As far

ag Cocecotydeus is concerned no significant difference between

the numbers of the two groups could be found.

Since the above-mentioned comparisons between the

numbers in the concentrated sample {(December 1963) and the
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TABLE 1Y
Comparison between concentrated sample (4) and means of random samples of covered subplots for the

period Nov. 1962 - Jan. 1963 ()
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TABLE 18
Comparison between means of random sample for the period Nov. 1962 - Jan. 193 taken on covered subplots (C)

and partly and uncovered subplots (D)
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means of the three months (November 1962-January 1963)
did not yield satisfactory results the former was also
compared to the mean numbers of each of the 5 species col~

lected during the entire sampling pericd. Tor Cocecotydeus

the C.V. for the samples of the latter pericd is T72.59

(table 15), a wvalue which approaches that of the concentrated
sample. This should be attributed to the higher numbers of
this specieg which were present in the upper 5 cm lgyer of the
soll during the winter months. The mean numbers taken over
the period of a year were highly significantly more than the
meane calculated from the collections during The gelected
three months (table 22). The differences between the
concentrated collection and the randem ecllection during

the year (table 19) and between the concentrated collection
and the numbers of the nine covered subplots are still highly
significant. There was, however, a significant difference
between the numbers in the subeanples of the nire covered

and the nine partly or uncovered subplots (table 21).

A comparison between figs. 36 and 41 shows clearly
that the data, which were collected over a long period, gives
a better reflection of the horizental distribution of

Coccotydeus, parilicularly since this gpecies is readily

influenced by envircnmental changes during the different
geasons of the year. But even this 1s not satisfactory,
and although the distribution pattern is nearer to reality,
the nature and rarge of aggregations can by no means be

determined reliably. Thexre is no doubt that Coccotydeus

has a random distribution but the aectual horizental distribu-

tion pattern cannot be established without intensive collection.

5.22 EUPODES 3P.

In fig. 32 a representation of the horizontal distribu-
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6.93

18
18
i8

18

=

Comparison between concentrated sample (A) and means of random samples for entimre
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tion of Hupodes si. in the concentrated sample, is given.

It is peculiar that the highest number of this specles was
algo found in subsample No. 4 wherecas the smallegt nuwmber
was collected from No. 9. It is alsoc comspicuocus that a

low number of this species was extracted from No. 8 while all
the subsamples surrounding it had higher numbers., Although
Eupcdes generally occurred in smaller numbers, considerably

more individuale of this species than Coccotydeus were

present in Nos. 2, 13 & 14. The C.V. of 64.50 (table 15),

which was higher than that of Coccotydeus, indicates a

distinct aggregation.

A comparison between date of the concentrated sample
and the mean values of the means of the random samples
(3 months) shows that in the latter collection Kupodes
occurred in considerably higher numbers than Coccoutydeus.

WS
Bupodes sp. weme, contrary to Coccotydeus, present in all

subsamples (fig. 37). The high C.V. of 91.4 gives adequate

evidence of irregular digtribution of this species.

As in the case of Cocgydeus, the statistical analysis
of the figures of Fupodes in the concentrated and random
subsamples (means of three months) also show highly signifi-
cantly higher numbers in the former sample (tabLe 16). The
numbers of the samples of the 9 covered subplots also are
8111l highly significantly lower than those of the concen-
trated sample (table 17). Table 18 also indicates that no
significant difference exists as far as this species is con-
cerned with regard to the numbers of the nine covered and

the nine partly covered and bare subplots.

The C.V. of 81.39 for the random samples taken
during the entire sampling period is a value which apprcaches
that for the 3-months period instead of that for the concentra-

ted collection. From table 22 it is evident that the diffe-



Y

rences between the mean nunbers for the two periods are
non—-gignificant. The numbers of Fupodeg in the concen-
trated sample were highly significantly higher than those in
both the entire series (ome year) of 18 subsamples (table 19)
and the 9 subsamples which were taken on the covered subplots
during that period (table 20). When the entire sampling
period is considered this species showed a strong inclina-
tion to occur in higher numbers in the 9 covered subplots

than in the 9 partly covered and bare subplots.

Prom a comparison between figs. 37 and 42 it 1is
evident that the mean distribution pattern of Fupodes
during the three-months period did not differ much from that
during the entire sampling period. A possible conclusion
could be drawn that this species is not as readlly influenced
oy environmertal changes during the different seasons of the

year as is Coccotydeus. It is possible, however, that quite

different factors were responsible for the particular results.

5.23 NANORCHESTES 5P.

Of the five gelected species Nanorchestes sp.

oceurred in the smallest numbers but showed the most even
distribution (fig. 33). Thig is also evident from the C.V.

of 47.90, which was lower than that of any of the other four
species {table 15). Subsampie No. %4 was one of the subsamples

which contained the highest number of specimens of Nanorchestes

sp. but was surpassed by the numbers collected from Nos. 3 and
i1, Although this species does not aggregate to guch an
extent as the other species, random distribution is still out

of the question.

The same character of a more even horizontal digstri-
buticon is also evident from data of the raadom sampleg of the

three-month period (fig. 38), of which the C.V. of 85.30
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TABLE 21
Comparison between means of random sample taken on covered subplotc for entire sampling

period (F) and partly and uncovered subplots (&)
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TABLE 22
Comparison between means of ran@om samples for entire sanpling pericd (E) and the period Nov. '62-Jan.l963 (B)
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(table 15) was the lowest of the five species. As in the

case of the other discussed specics, Nanorchestes sp. also

oceurred in highly significantly higher numbers in the con-
centrated sample than in both the mean of the 18 subsamples
of the three-month period (table 16) as well as those of the
9 covered subplots (table 17). The differences between the
numbers of the § covered subplots and those of the nine part-

1y covered and bare subplots are also non-significant.

The mean numbers of this species collected from the
subplots during the entire sampling period alsc showed a more
even distribution. This is evident from the C.V. of 59.74
(table 15) which is lower than that of any other species.

The differences in numbers of Nanorcheates sp. of the random

gamples over 3 months and those of the entire sampling period
were non-significant {(table 22). There wag, however, z high-
ly significant difference between the numbers which cccurred
in the 9 covere& subplots and those of the nine partly covered

and bare subplots.

5.24 TARSONEMUS 3P.

The largest number of this species occurred in
subsanmple Wo. 16 of the concentrated sample, a number which is
twice that of any other subsample (fig. 34). The lowesdt
number was collected from No. 8. Tne C.V. of 60.70 indicates
the existence of aggregates (table 15). This is, further-
more, supported by the C.V. of 92.2 which was calculated

from the numbers of the three-month period. Tarsonamus Sp.

oceurred in highly significantly higher numbers in the con-
centrated sample than in both the 18 subsamples of the three-
month period (table 16) as well as in the nine covered subplots
{table 17). Here however, existed a tendzncy of the species

@ﬁ)occur in higher numbers in the nine covered subplots than in
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the nine partly covered and bare subplots (table 18).

The C.V. of 97.83 of Tarsonemus, based on the data

of the entire sampling period, is higher than that based on
the three-month period (table 15) and for that reason

Tarsonenmus is an exception when compared with the other 5

gpeclies. This is also evident when figs. 39 & 44 are com-
pared. Apparently this species 1s also readily influenced
by enviromuental changes during the different seasons of the
year because highly significantly more individuals occurred
in the random samples of the entire sampling period than in

those of the three-month period (table 22).

As in the cage of the former species, Tarsonemus

occurred in highly significantly higher numbers in the concen-
trated sample (tables 19 & 20). This species is distin-
guished from the others in beling present in highly signifi-
cantly higher numbers in the covered subplots than in the
partly covered and bare subplots. Tt seemg justifiable to
aesume that the grass cover and its accompanying litter layer
play en important role in the horizontal distribution of Tar-

gornenus So.

5.25 TYDEUS SP.A

Fig. 3% portrays the distribution of Tydeus sp. & in
+the concentrated collection, with the highest number in sub-
gample No. 11 and the lowest in Wo. 8. The C¢.V. of 61.9
indicates an intense azsregation of this species (table 1i5).
Tn the random samples of the three-month period (fig. 40} the
numbers were rather low and from six of the subplots net a
single individusl was collected during this period. These
low numbers were responsible for the high C.V. of 193.7 and
therefore a highly significantly higher number of this species
cceurred in the concentrated sample than in both the random 18

subsamples of the three-month period (table 16) and in the 9
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covered subplots (table 17) for the same period. From
table 18 it can be concluded that the numbers of this species
which were present in the subsamples ¢f the covered subplots
were significantly higher than those in the subsamples from
the partly covered and bare subplots. The actual numbers
collected were very low and thérefore the differences cannot

be prqperly valued.

The C.V. of 91.62 for this species, based on data
collected during the entire sampling period, approaches
that of the concentrated sample (61.9) rather than the extra-
ordinary high C.V. of 199.7 for the three-month periocd. A
comparison vetween figs. 40 and 45 showg that a more even
distribution is chbtained when the means are calculated from
data collected over the entire sampiing period than when

it is restricted toe the three-month pericd.

5.3 DISCUSSION

The first striking feature in connection with the
concenbrated collection is the presence of extracrdinary
high numbers, compared with those of the random samples of
the entire sampling period. This however, cannot be attri-
buted to a high soil mecisture content because for the period
15 Wovember 1963 to 3 December 1963 ghe rainfall value was
48,2 mm compared with 125 mm of the corresponding periocd
during 1962, Although the congentrated gsample was taken
from a completely covered subplot with a reasonable litter
layer, the other subplots, on which samples were taken regu-
larly, showed the same superficial characteristics. Every-
thing, however, points to the inadedquate methods normally em-
ployed in collection of scil samples. This is clearly illug~
trated by figs. 46-~51 in which the maxima and minima of the

nuibers of Tarsonemus &p. collected from the three biotopes
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during November 1962-Jamiary 1963 are compared., The mininum
nunbers of this species collected from natural pasture soil
(Themeda) exceeded the maximunm nunbers of both kikuyu

(Pennisetum) and Acacia =oil. From experience it is evident

that it cannot be concluded that those numbers were the actual

numbers present in the soil during that period.

The factors which cause soil organisms to aggregate
are still unknown. Generally speaking, such a distrihution
might be explained by the following factors e.g. the group-
ing of eggs deposited Dy one or more adzlts during the re-
productive periocd; the choice of microhabitats which are
particularly suitable as the result of local conditions such
as mieroclimate, food, etc., and the direct attraction between
individuals. There ig no doubt that some parts of the
habitat are more suitable for organisms than others - even -
for a variety of species. This ig clearly illustrated
by subsamples Nos. 4 and 8 of the concentrated sample

(figs. 31~35). Two of the five selected species (Coccobydeus

and Iupodes) ocecurred in their highest numbers in No. 4
whereas the numbers of the other three species in this sub-
sample were alsc high. Subsanple No. 8, on the other hand,

yielded the fewest individuals of the three species Coccotydeus,

Tarsonemus and Tydeus whereas the nunmbers of the other two

gpecies were also low. It seems justifiable to assume that
conditions in No. 4 were cptimal for the organisms tc aggregate
whersas in No. 8 this was not the case. These two subsamples,
hewever, were taken next to each other. Another extreme casge
of aggregation was that recorded for the June 1963 sample

when 4,512 individuals of Tydeus sp. b were extracted from

one subsample while “he numbers of this species in the other

subsamples ranged from 1 to 144 (bakle 35).

Trom the above-menticned it is evident that the
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methods of sampling employed seldom give a clear picture

of the horizontal distribution of the organisms. Smaller
sanples should be taken in higher guantities and more fre-
guently. The sampies, on the other hand, should be large
cnough t2 include the rarer species. In population studies
it is not always the abundant species which are useful indi-
cetors of Ffaunal groupings and therefore rare species also
have to be considered. Macfadyen (1963) is of opinion that
any effort to a complete analysis of the soil community should
involve either parallel sampling with units of different sizes
or the collection of higher quantities of samples 1o inciude
rare species alsgo. It is not clear yet how to solve this
problem without increasing the time~consuming processes of
counting and identifying the collected animals. The grease
film extraction technigue described by Aucamp & Ryke (1964,
1965), however, might play an important role in determining

the horizontal distribution pettern of the soil fauna.

6. VERTICAL DISTRIBUTIOCN

It is generally accepted that the micro-arthropods
are more abundant in the upper 5 cm of the soil. This fea~
ture is common in European soils. Murphy (1985), for
instance, found that 96% of tle arthroped population in
natural heathland (England) was confined to the upper 2%
inches (5.6 cm) of the soil. This condition, however, is

not common in South African scils.

Aucanp & Ryke (1965) investigated the stratification
of the soil micro—arthropods on the same plot as the présent
investigation by means of both the grease film and funnel
extractors. Their study was carried out with a scil sanmple
measuring 6.4 cm in diameter and 30 cm in vertical length.

The sample consisted of 10 subsamples, each representing a
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3 em deep in vertical order (figs. 52-55 after
" Ryke) .

As regards the Trombidiformes the numbers recoversd
luctuste very much ian the upper 21 cm of the sample
Tven at the 27 and 30 cm levels the sample yielded
mites respectively which equals densities of 4,424
mites per mz. As regards the vertical distribution
batei (fig. 53) these authors found that the numbers
steadily from the surface downwards and the popula—
ty of 21,630 per n> was the highest in the deepest
30 em). It is &lso surprising that the results of
atigation showed that the largest number of Meso-
3,830 per mg) were also present in the deepest
54) . Only a few specimens of the Acaridiae were
. The distribution pattern (fig. 55) shows that
11 found below the 12 cm level. The largest nul-
?mbola (3,932 per mz) frow the upper 12 cm of the
Eound in the first 3 cm whereas the same number
:d in the lower 15 cm at the 24 cm level (fig. 56).

ating to note that no collemboles were found be-

rween e =z and 15 cm levels. The species in the upper half

of the sample were quite distinct from those in the lower half.

The picture of the vertical distribution patterns
of the micro-arthropcds only serves as an indication of what
might be expected in a full scale stratification study. The
preliminary results obtained by these authorgs were substan-
tiated by other test-samples and it can be concluded that, at
least during certain periods of the year, the density of the
s0il miero-arthropod population in the Acacia biotope is
higher in the lower layers, the upper 5 cm forming the apeX

of the ecclogical pyramid of numbers.

According to Belfield (1956), who studied the Arthropoda
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of the soil in & West African pasture, the veriieal and seaso-
nal distribution of +this group in the top 18 inchew (45 cm)
(table 23) shows an increase in density as the season becomes
wetter. (The rainfall values during the sampling period were:
December 1953, 0.25 mm3 January 1954, 20.0 mm; February 1954,
119,25 mm; March 1954, S1.25 mm; April 1954, 137.75 mm, and
May, 182.75 um. The mean soil temperatures recorded by Del-
field graduslly decreased from 31.3°C %o 28.9°C.  This in-
crease in density is the result of a steep rise in the numbers
in the top 2 inches and a moderate increase in the 2—6 inch
layer of the soil. This authcer found that densities below

& inchesg hardly chenged as the season became wetter. He
suggested that the increase was mainly due to a decrease in
the possibilities of desiccation in the top layer of the goil.
From the figures in table 23 it is evident that during the

dry season the vertical distribution pattern of the micro-
arthrdpods in the West African pasture soil approaches the
conditions in the Acacia bictone. According to van Jaarsveld
(pereonal communication) similar conditions obtain in cultiva-

ted goils in the Potchefstiroon area.'

It can, therefore, readily be assumed that the
deneity of the micro-arthropod populaition per m2 might be
several times higher than that suggested by the numbers re-
covered Prom the upper 5 em of the soil in the present in-

vestigation.

T. SUMMARY

1. The heterogeneity of the sampling plot is evident in the
physical characteristics as well as flora and fauna com-

pesitions. Acacia karroc Hayne (thorn—tree) is the

dominant plant species on the sampling plot.
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The rainfall figures for the autumm and early winter months
during the sampling pericd, were considerably higher than
the snnual average for the corresponding periods of previcus

years.

. During the period September 1962-September 1963 13 scil

samples, each consgisting of 18 subsamples, were bLaken.

The highest number of micro-arthropods (117,095 per m2) was
recorded on 10 June 1963 and the lowest (4,498 per mz) on
16 September 1563. These figures fall short of the numbers

occurring in Eurcpean soils.

The fluctustions in biomass of the micro-arthropods were
usually in accordance with the fluctuations in numbers.
The highest biomass value was recordsd during November 1962,

the insects (excluding Collembola) being the dcminant group.

. The Trowmbidiformes were numerically the dominant group of

the Acari during the entire sampling period. Only during
December 1962 the biomass of the Oribatei exceeded that of

the Trompbidiformes.

Fifty~-four different species belonging to twenty-eight
femilieg constituted the trombidiform population in
Acacia soil, the Tydeidae, Tarsonemidae, Bupodidae and
Nanorchestidae being the dominant families. Tydeus sp.D,

Tersonempus sp., Coccctydeus sp., supodes sp. and Naporchestes

siy. constituted the numerically dominant specles of the

Trombidiformes.

The Nanorchestidae reached their highest peaks in October
1962, Pebruary and July 1963 whereas maxima of the Tydeidae
were registered during February and June 1963, The Tydeidae
were nunerically the dominant fawmily, the Tarsonemidae

(with its highest peak in May 1963) were subdonminant,

and the Nancrchestidae were the least abundant of the four
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families. The biomass figures of the IZupocdidae were the
highest in 7 of the 13 samples while those of the Tycdeldae

were superiocr in the remaining 6 samples.

Twenty—eight different species belonging tc eight families
constituted the mesostigmatid population in Acacia soil,
the Laelaptidae, Khodacaridae, Aceosejidae, Pachylaelaptidae

and Phytoseiidae being the dominant families. Ganagelius

sp., Bhodaecarus sublapideus, Gaeolaelaps sp. b, Eroto-

gamssellus sp. a and E. sp. b constituted the nunmerically

dominant species of the Mssostigmata. The Mesostigmata
reached their higheét peak during Noveuber 1962 with a
second peak in February 1963 and a minimum in September
1963, The Taslaptidae were superior in bicmass in 10
of the 13 samples whereas the Rhodacaridae were superior

in the February, June and August samples.

The Oribatei, which were considered as a group, constituted

[

the subdouwinent order of the Acari, Liochthonius sp. being

the numerically dominant species. The highest number
ocecurred during February 1963 and the lowest during

September 1962.

The Acaridiae, considered as a group, constituted & snall
porticon of the acarofauna in the soil. The highest number

cceourred in November 1962.

The Collembola occurred in low numbers during the entire
senpling period. The highest number was extracted during
April 1963. The ratio Collembola:Acari for Acacia soil

wag 1:15.5

The numbers of insects (excluding Collembolsz), consgidered
as a group, formed an incomspicuocus portion of those of the
mesofauna. The biocmass of the insects, on the other hand,

dominated that of any other group except during June 1963.
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The numbers of the five dominant species in a concentrated
sample (18 subsanples), taken on 3 December 1963, were
considerably higher than the means of the same'species
extracted from the random samples of the entire sampling
period. From the cbtained data of the concentrated sample
it iz alsc evident that aggregation of micro-arthropods
ccours in Acacia scil and it is conciuded that the present

sampling methods employed are inefficient.

The results of stratification studies of the micro-
arthropods of Acacis s0il indicate that, at leagt during
certain periods of the year, the population density 1is

higher in the lower layers.

It seems reasonable to conclude that wetness or dryness of
a biotepe indirectly, rather than direectly, exerts an
influence upon the soil fauns becauss these factors de-
termine the type and density of the vegetation which in
turn largely contributes towards the amount of soil orga-

nic matter.
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ABSTRACT OF:
A MESOFAUNAL INVESTIGATION OF THE SOIL IN A4 DHORN-TREZ

(ACAGIA KARROO) BIOTOFPE.

This investigation is part of a research project on
the faunel compositions of soilg under different vegetation
in the Poitchefstroom area (Transvaal, South Africa). The
different types of vegetation included sweet thorn—trees

(Acacia karroo), kikuyu gress (Pennisetun clandestinum),

"rooigras" (Themeds triandra) and eragrostis grass (Eragrosiis

curvula) .

This study comprised the determination of the faunal
and floral composition, temperature, humidity, physical and
chemical properties of the soil as well as biomass estimation
of the fauna. Thirteen monthly samples, each congisting of
18 random subsamples, were taken during September 1962-

Septenber 1963,

The following main groups were colliected: Acari,
Collembola, Insects (excluding Collembola), Araneida and
Pgeundoscorpionida. The Acari, the numerically dominant
group, were represented by the Trombidiformes, Oribatei,
Hesostigmate and Acaridise, in this order of numerical

importance.

Pifty-four different species belonging tc twenty-
eight families constituted the trombidiform population, the
Tydeidae, Tarsonemidae, Fupodidae and Nanorchegtidae being

the numerically dominant families and Tydeus sp.b, Tarsonemus

sp., Coccotydeus sp., Bupcdesg sp. and Nanbrchestes sp. the

dominant species. Twenty—eight different species belonging
to eight families conctituted the nesostigmatid population, the

Laelaptidae, Rhodacaridas, Acecsejidae, Pachylaelaptidae and




Phytoseiidae being the nunerically dominant families and

Gamasellus sp., Rhodacarug sublapideus, Gacclaelaps SP. Dy

Protogamasellus sp.a and P.sp.b the dominant specles. The

Oribatei and Acaridiae were each considered as a gTroup,

Tiochthonius sp. being the dominant oribatid specles. of

the Acari the Trombidiformes were superior in their contribution

to the biocmasss while the Oribatei occupied seccond and the Me-
sogtigmata third position. Collembola and Insecta {cveluding
Gollembola) cccurred in low numbers but in spite of this the
insects contributed more to the biomass of the micro-arthro-

pods than any other group.

The numbers of the five numerically dominant species

{Coccotydeus sp., Eupodes sp., Nanorchestes ep., Tarsonemus

sp. and Tydeus sp.a) extracted frow a concentrated sample
taken on 3 Decexber 1963, were considerably higher than the
moan nunbers of the same species extracted from the random
sanples of the entire sampling period. From the data ob-
tained from the concentrated sample 1t is evident that
aggregation of micro-arthropods occurs. It is also concluded

that present sampling methods ewployed are inefficient.

The results of stratification studies of the fauna
of Aomcis soil indicate that, at least during certain periods

of the vear. oopulation density is higher in the lower layers.
s PUL Vi = 5

It seems reascnable bo conclude that wetness or
dryness of a biotepe indirectly, rather thén directly,
exerts an influence upon the soil fauna because these factors
determine the type and density of the vegetation which, in
turn, largely contributes towards the amount of soil crganic

mattere.



TABLE 24

NUWBERS OF TROMBIDIFORMES PER SUBSAMPLE FOR 24th SEPTEWBER 1962

flean musber

Numbar

fean biomass

Subsaaple T4 per Qer‘ per indiyidual meﬁss
subsanple n mg per M
mg
TETRARYCHIDAE  intot0 vuvvesvacenrcsns 8 2.778 852.2%0 0.0192 16. 3640
Bryobia bOrealis eeeeeeceresvesonans 2 §.778 “H5.7290 0.0140 TTOTEE
Eotetranychus Sp. cesesneamesevnesees 4 b [ 443.01 0.0140 §.2022
flonocaranychus Sp. sveusvessaassvarse i 1 (.500 183. 400 0.0400 6. 1360
019goNYChUS SPe suevpnmronvosraransns i 1 0.111 34.055 1.0760 0.885%
Schizotetranychus $pe sveveesnoneress i 0.056 17.181 0.0140 0. 7405
Tetranychius 5pe «ocaveceseens creeues b 0.389 119.345 0.0146 1.6708
TENDTPALP I1DAE 101010 uvvnsromecsonanss 0 0.722 221.510 0.0120 2.6581
Brevipalpus 0bovatus «ecsvesssscans - 9 0.667 705,536 00720 7.5556
Dolichotetranychus Sps sesemesscaccss 1 0.056 17.181 0.0120 22062
LINOTETRARTOAE ntoto wexseerencusenees ] 3 6.389 119,345 0.6120 14321
Linotetranus 5p. cuvveressorovenvanes ] 3 0.389 118,345 f.01z0 1.8321
BOELLIDAE TnT0t0 wesenansassacsssnsoes . 2 0.778 738,690 0.0140 3.3417
Bdella §p. +eeemeenes rreretanea 0.05% RIAL 0.0Ts0 52405
Spinibdella cronind .eveicvrnuianases 2 0,722 221.510 0.0%40 3.101
Cyta SO cesresuncssccnsnocrsscanaees
CUNAXTDAE intoto ....oveveees PP 1 0. G4k 289.619 0.0140 4,057
CUNZXALAUIUS ~voemcansnsassrrensansns 1 0.056 1781 §.0740 G.2405
TUNEXE SPo wsvermenrnvannnseccssancns
TUNAXO TS SPr wevrvrvrcsassincancoss -2 0.889 212.745 0.0140 3.8184
KANORCHESTIDAE intoto «.eeewene. —eens 6 3 6.111 1874.855 0.9630 5. 6246
Nanorchestas Sp. -..eereensecocesscss 1 g 34,055 J.0070 0.0680
Spelcorchestes sp. -veeererens eeeeon 6 2 L 6.0C0 1840, 800 £.0030 5.522%
TARSONEATDAE Tnt0t0 woveonvannnnene B ] 5 2 1.611 496,755 0.0040 1.9770
Tarsonemus Sp. . «oevere.e-- e B ] 5 760 485755 0.00k0 1786770
PYEROTTORE Tntoto wuv..w.. ceeareeseanes 2 ] kK 2.056 530.781 0.00640 2.5231
PygRephorlS SP. wesenensoccsnceanns - 2 ] 33 7.056 530,781 0.5040 7.5731
TYDETDAE Tnkot0 v avemsnercnnneconcns B 1 15 2.222 681.710 0.0126 8.5805
£OCCOtYTRUS SP. +vvenessness-nassnnas §.767 TBT.238 0.0075 0.9758
TYABUS SP. 8 sacecssonsvresmesrcrnns 8 1 15 2.000 613.600 0.0135 8.2836
Tydeus sp- b ..... bresemarerrararans 0.056 11,181 0.0135 0.2319
PARATYDELDAE intot vevereannnsanns 1 8 0,444 136.219 0.0120 1.6346
Scol0tydeus SPe ~eeemssansseses ] 5 TR 136.219 0.5120 1.6348
STIGHAETDAE Tntot0 meevenss ereeiracene 2 4 0.611 187.455 0.0165 3.0930
Apostigracus navicella erese. meesnban i 1 TR 136.219 0.0160 7.1705
SEIQNAEUS SPv weruverarscrnrancouones 3 g.167 51.236 6.0180 0.9222
PSFUDOCHEYLIDAE Tntodo veveunconarss 1 1.778 549,430 0.0160 8.7278
Pseudocheylds Spe seweceeses eerencn 1 T.778 550 0.0760 §.7278
ANTSTTDAE Tntolo cevevnvenens venevaes .- 0.1M 34,055 0.0300 1.0217
ANBNGTE 5P seneevesnasessnesarssnsss 6. T34.055 G.0300 1.0717
TENERTFETIDAE intoto «sveeen- eerveaane 0.056 17.18] 0.0160 0.2749
EUPODIDAE intofa «oveenresnsans vemaemsas 3 1.500 306500 0.0148 57952
FUPOES SPs  wsemvereassancavunsnns 1 0.718 8570 0-07i0 TYOT8Y
Fupodesparafus ifer veesssasnsasarsees 3 0.722 221,510 0.0140 3,101
RHAGIDITDAE TnE0T0 commvresens eeeanas 0.056 17.181 0.0340 0. 2405
Rhagidia Sps <eresecsesnssncnarsrenns 0.058 17,181 §.0T40 0.2505
ERYTARAEIDAE 1nt0t0 verevassmnsens 0.278 85,290 0.0360 3,0704
AbroTophus DIPITUS weveveneconcarans . 0.167 . 51,235 §.0500 7. 0454
Bachartia Sp. seeesess teemenranesaans 0.056 17.181 0.0200 0.3436
Ceptus sp. 0.056 17.181 0.0400 0.6872
TOTAL 80 21,944 6732.726 0.0102 68.922%




TABLE 25

WUHBERS OF TROUBIDIFORMES PER SUBSAIPLE FOR 2Znd OCTOBER 1962

_ o Hean number Nuebers fiean biomass Biomass per
Subsample. . : 1 2 3 k 5 B 7 g 10 1} 12 13 14 15 16 17 18 per per per individual al
. ' subsanpls ] mg mg

TETRANYCHIDAE $0%0t0 covsnermessasss venen ] 3 2 3 2 6 2 10 6 2 8 2,500 767.000 0.011: 13,1157
Bryobia borealls seessssaness raremans . 1 1 ] ! 2 b .556 170.581 0.0149 2.3881
Ectelranychus $pe coecescocacanasss weos ? ? 8 667 204.638 0.0140 2.8849
Monucerunychus SPe saane werereraseeees : & 222 58,110 0.0400 7 T2kk
legonychus SPa ennven erreereatrsna Z 1 k 87 51.236 0.0260 1,332
Tolranyohus Spe weerrevmenennrmmrnnness 1 1 2 - 8 8 .389 272,745 0.0140 3.8184

TENUTPALPIDAE 10t00 +evrcinmeacsnan eees R 1 1 3 5 2.889 §66. 345 0.0120 10.6361
Brevipalpus 0BOVATUS wevssnssssonecnses . n 1 3 5 1.0 40885 sEi] 50808
D517ChottranyChls SPe «oencacsrarasess 132 - 1.778 545,490 00120 5. 5459

TUCKERELLIDAE INE0T0 wuvrvassscessassones : 1 0.056 17,181 8.0120 0.2062
Tuckerel12 GIMATE <avnscorsvarsannss wae 1 0,056 77181 0.0120 q.7067

LINOTETRAR TDAE TNT0K0 «avsnuvnnnresn vasn ] 0.056 17.181 0.0120 0. 2062
Linotetranus §p.  -.reeecesesrsnnnnees . . ] 0.058 17.18) 0.0120 0.2062

BDELLITAE intoto ..evueens Vevasnereernaee 1 3 1 310 1 2 15 2 5 1 3 261 801.055 0.0140 121477
Bdella S, ..eceesconens ereernionans ] 1 b 2 : §.278 VL 0.0740 TO%T
Spinibdelta Croninl covesevecs cusrrese 1 ] 3 8 215 2 5 1 3 2.333 715,76k 0.014C 10.0207

CURRTTTAE TnE0T0 .oov-vmsrnreononnnnns Ve 7 3 ] 3 5 ] T3 2 3 ] ] ] 211 547,655 0.0140 9.0871
CUNAXE LAURES .« s vernnnseomanarasen .. ! 1 1 ] 3 1 6 2 3 1 1 1 1.389 426. 145 05,0750 ~ 5.5660
funaxa sp. ... feresenrnenas 6 } | 0.389 119.345 0.0140 1.6708
TINAX0TAES SPv cevvessravassorannnnssen 2 1 2 T 0.333 102.164 0.0140 1.4302

NARORCAESTTDAE intoto coevrnenoraecsns » 2 2 2 1 o Tk 32 16 6 5 9 19 13 4 8 12 10.056 3085.181 0.0028 §.0215
Nanorchestes Sp. -coovewsseneusses weees 2 3 2 6 1 7 13 1 ] B i 3 3 B 3.889 1183145 0.0026 7.3863
Spe]eorchestes 8Py soerw preserenn vensar 18 5 3 1 3 B 5 8 13 9 i 5 B 6.187 1892.036 (.0030 5.6761

?ACH?GNATHIDAE E 010 woewersnrarrenmenss B 3 2 2 2 i L 340,855 0.0160 . 5.4537
Pachygnathus SO s eeranasesvaneessennes 6 3 ? 2 k 2 ] 1.0 340,855 7.0160 5.5531

LORDALYCHIDAE fRtOR0 weonsoameranasnantes 7 1 0,167 51.736 0.0020 0.1025
Lordalychus Spe <e-sussunceeossssaseass 2 1 0.767 51,236 0.0020 “3.10%5

ALTTORHAGTIDAE intot0 ssecusoemvermmannes 8 8 7 ] ] 1,309 426.145 0.0020 0.8523
A11COFNAgia SPe aresesneresermannsasass 1 8 7 1 1 1.380 575145 0.0020 0.8573

SCUTECARIDAE 101010 sveeeverormossnananes ] 0.056 17.181 0.0060 0.1031
SCUEACArUS SPe sssonevvraaasssnsrmnaten 1 0.056 172381 0.0060 0.1031

TARGOREMTDAE 1ntota mecsvensnsassonsmrares 8 ] ] 5 ! 1 B 2 4 1.556 477.381 0.0040 1.9085
Tarsongnus SPe weemensrrrasnesseer eaen 8 ] } 5 i 1 8 2 4 T.558 77387 0-00%0 175005

PYENOTIDAE InfOto -uevrrmnareasssnnens vee 2 2 3 A 1 1 0.611 187,455 0.0040 0.7408
Pygmephorus SPa wssvmansrsee tesesereanr 2 2 3 2 1 ] .61 187,455 0.0040 0,758

TYDEIDAE TAROLE weveaveronnnnenssnanasenes 3 3 1 1 1 ] ) ] 0.667 204,636 0.0105 2, 1487
CoCCOtyQaUS SPe somssronrovssrmansosse’ ] 1 ] g.187 51,736 0,807 0.0749
T700US SPr @ wevsrasesassscensnsmneses ? ] ] 1 0.278 85.230 0.0135 1,151
Tydeus spe b wasree veemvenneas eanis . ] ] | ] 0.222 68.110 0.0135 0.9195

PARATYDEIDAE intoto uee- eearen canmnene . ! 2 § 1 1 ] 0.556 170.581 0.0120 2.0470
Scolotydeus SPe -esusenrxons veesun vess ] 2 4 1 ] 1 0.556 170.581 .0720 7. 070

STTBAALTIAE intoto ..vveeennves PR § 1 3 3 T ! 0,722 221.510 0.0165 3, 6540
Apust1gmaeus s navicella ..oveasmsnraornn 2 3 2 1 0,444 136.218 0.6150 2.1795
Todermulieria Sp. eec:-emesamerrrescsns 1 1 0,111 34,055 0.0160 5449
TETgRacUS S warenonsss rvaeeaneeraons ] 0.056 17.181 0.0180 0.3093
RgTstemus africanus .....e.osorcessrens 2 0.111 34.095 0.0180 0.6130

EUBATOPSELLIDAE TREORD wn-seere-vnrressen 1 9.056 17.18) 0.0160 0.2749
Eupalopsellus SpP. «. -sessansoncnroe e } 0.056 17,781 {0760 77748

PSEUTOCHETLIDAE intot0 wevmsrnarsenverass 20 1 3 4 ) b 2.000 §13.600 0.0160 9,8176
Pseudocheylus SPr wainvseareramnsaanos 20 1 3 4 ] _ & 7.008 £13.600 {.076C G.8176

ANYSTIDAE TOEOT0 owrcnmereennnrrnenians ] 7 1 ] 2 0.657 204.536 10.0180 3.2742
Anayﬂla sp ........................... g
BachsToinia SPe sesresessrnnsnonsarss . 1 z 0,056 17.181 0.0165 0.2835
RGAMYSTUS SPe =veveevrnrsenmnnsrnssnees ; 7 ] ] 2 0.611 167,455 0-0180 7,9993

TENERIFFTTUAL intefo wveveens irereenes :

EUPODIDAE  intolo vvuneoneons eeaeeeria 34 3%k 8 40 3 14 b 56 5 1t 19 n 3 B 14,222 4363.310 6.0140 61.0863
Eupodes SDa  sesanesensensensinaraciers 32 5 & B 32 3 Th 4 - 4B 5 1 17 10 3 B 12.833 3037.164 0.0140 55.1203
Tupodes parafusifer eoesssvesssrsasres 2 2 8 YO8 ? 1 z 1,388 426.149 00140 5. 9660

RHAGIDTIDAE TREOLO resnaerseoeneseonsns . 2 1 1 3 0.333 107, 164 0.0140 1.4303
Rhagidia Spe -sseecaverssnsanes verrenas 2 1 3 0.333 102.16% 0.0160 T.5303

s i
et E IR O o Lo

.............

0.565
{1.500

g

0.2k
153,400

17 101

0.0400
0. GA00
A OAnn



e e o TORDRUS PR SESRLE R TR

Mean number Numbers Wean biomass | Biomass per

Subsample 1 Z 3 b 5 ] 1 8 q 10 H 12 13 14 15 16 17 18 per per per individual | 0l
_ ' ' subsample nl g ‘ g
TETRANYCHIDAE intoto oeeevusnnrsonvesres 3 " 2 1 3 ) 3 0. 944 289,518 0.0275 ' 7.9645
Bryobia BOroalls .....eoeserverarasees 1 0.056 “17.781 5.0710 - 0-2505
Eotetranychus sp. <oesercrreroarens ves ? 1. 0.167 51,236 0,0140 ' 0.7173
@ﬁgggﬁ_}tggggﬁgs_ SPs cnnrmersersinareans 3 2 z 0.389 116,345 0.0400 : 5,7738
OTTQORYENUS SP wvormeesrmsesrnnnernes ! 1 ] ] : 0.222 58,110 0.0260 - 1.770¢
T_?,EEEXEEEE SPe aeversiinsenrvervarsnn 1 1 0,111 34,055 g.0140 - {,h768
TEROTPALF IDAE intoto ..cevrne e iareran Z 0. 34,055 0.0120 0.4087
Brevipalpus 0DovatUS we.cusesarenvener 2 g.11 7%.055 0.07%0 9.4087
TUCKERELLTDAE TREOTD wvvenrvmrnannennvas ] 2 0.167 51,236 0.0120 : 0.6148
Tucksrella ornata ...oeersccnsees vanen 1 7 0.167 51.236 0.0720 [T
LITGTETRANTDAE 105010 <xruvansmernasnnse - ] 0.056 17.181 0.01720 0.2062
Linotetranus $ps «evseerirarenreneness 1 0.056 17.181 0.0770 §.2062
BDECLTOAE T0E0T0 cvennees- evreranaans 1 ] ] ] 2 4 : 1 1 3 0.833 755.564 0.0740 3.5779
Bdel1a Spa coeemmnsnnnsrenensnsesnries 2 ' gt 3,05 0.0150 0.4758
Spinibdeiia cronind weveenracrsanneees 1 ] i ] b 1 . H G6.722 221,51 0.01&0 _ 3.101
CUNAXTTAE TNTOTD revssmensassacssonernes 1 9 2 YRR 6 ] 5 1 1,778 545,40 0.0140 ' 7.6359
(unaxa tAUFDS «vesssmsreressernnansens 1 9 7 3 ] 0. 04k 783.519 0.0T40 L.0%7
Cunaxa spe sseeesere beereeranes reeee ] : 0.096 17,181 0.0140 . 2405
CUnanoTdeS Spe  sesvasssrssrssonnerans 2 ] 1 b ] 2 2 | S 238.600 0.0740 : 1.3417
NATORCRESTIAE 103010 weeneesroranassces 4 1 b 9 2 7 1 3 3 16 8 i} 0 21 12 2 6 6.778 2079.490 0.0025 5.1987
Nanorches tes SDn wreneecsnienaneannans ] ] 5 k ] & ] ? 9 1 3 2 19 1 2 ] 1787 “571.636 o070 : 19537
SPEToOrchestes Spe mmnsreaserssesseess 3 1 5 13 3 1 7 1 8 8 2 L 5 3.611 1107.855 0.000 13,3236
PATHYGRATHIDAE TR0t svmemensesumronnes 3 ] 1 1 1 ) 301 3 2 0.889 272,745 0.0160 4,639
Pachygnathus Spe -«ecesvecesamsrresses 3 1 1 1 1 2 3 1 2 7.38% 772,765 g.07e0 573639
LORDALYCRTTAE intoto soeeeesosnses reeean 2 3 0.278 85.290 £.0020 - 0.1706
LOrdalyehus Spe »eereeesnoarmsannasees 2 3 §.778 §5.290 0.0020 0.7705
ALTCORAAGT TDAE 01040 wwecrunsseraasenes ' 1 3 0.222 68.110 0,000 ¢ 6.1362
Alfcorhagia sPe eeesssesasenasenees 1 0.222 £8.110 0.0020 021362
SCOTACARITAE Tnt0t0 cvnvensmronsnmenens 1 ] 87 % N | 5.833 1788. 564 0.0060 _ 10.737%
SeUbaACANUS SPn saeremerainrerassvmases i ] 87 4 1 1 §7833 . 1780.56h 0.0060 10.7374
TARSTHENTDAT T0H040 wvecavuarnaremscanen 1 105 3 2 2 L 4 1 , 2,367 k. 836 0.0040 2.6593
TASONEIUS §P, -cvunrsreasnn v ) 1153 r . 10 4 i 2.167 664 836 0.0040 2.6503
pYERGTITAE intoto ...... PP . 2 i 1 ] 2 2 ] 0.722 221,510 0.0040 0.8860
PYGUEONONUS SP- +ersnnrnrnsssrnrnscans i b ] i 2 ] g2 . 77510 §.0040 0.5860
TYDETDRAE TATOEO vevnrnsrmaerraoracrnrss 3 1 - 0.222 58,110 0.0105 : 0.7152
Guccotyaéﬁ-s“gp. ............... ceenae H 0.058 17.781 0.06T5 §.0758
TYAGUS 5P, 8 wavevrrnsonnsuransonns ] 0,056 17.181 0.0135 0.2319
TyBoUS SP. B ervvursnruormsincosssons 1 1 6,111 34,055 0.0135 0.4587
PARRTYDE!DAE intoto e 2 1 12 1 2 2 1 3 0.833 255.564 0.0120 1.0668
SColotydEuS SP, - enrranrssrarnmmrrees 2 1 1 2 2 2 ] 3 7833 755 .56k 7.0120 3.0668
STTGRAETDAL T0t0k0 o vvossavarnsemsmenser ! 7 } | 1 1 0.657 204.636 0.0165 3.3765
Apostignaeus nayicella s.osoererssesns b 1 ] ' RE T19.3%5 TR 1.9035
TodormUT 1M 18 SPs rransenesarennresnse : i 0.1 34055 0.0180 ' 0.5449
STTORAGUS 5Pr -eravanamessnmnrnsasasns 1 ] 1 0.187 51.236 0.0180 0.9222
RAPATANATATDAE 10t0L0 waveransrsarensees - 1 0.056 17.180 0.0020 0. 03
Raphignaths Sp. svessscscasessssnees ' 0.056 17.781 6.0020 : 0.0384
PSTUDOCHEYTIDAE Tnt0A0 waeevvemensomeres , 8 33 | 1 5 1 i 5 1 1 1.722 528.310 0.0150 8.4530
Pseudocheylus Spe cessseesreonmcss vaes B 3 3 1 1 5 1 b 5 1 ] 1772 578.310 0.0160 : 8.5530
ANTETIDAE TNEGEO wovvmarornssssnnonerees 2 2 3 4 1 0.667 204 .636 0.0160 3.2742
AdamyStUS SP.  easerseanensrneses eer 2 2 3 i 1 07667 205,536 §.0160 _ 3.7182
TENERIFFIIDAE intote «cewnes renesenes . ' 5 0.333 102,164 0.0080 1.6346
EUPODIDAE Tnta0 covvonroscorassoncnnces 7 s 2 3@ 77 ¥ 5 31 2 1 4 18 42 3 3 1772 4709.910 0.0180 58.9387
EUPOHRS SPs seesasnrrerasmnsrsansnse .- 16 5 1 28 3B 1205 - 1 2 | b 15 30 3 3 3 0.056 085.181 0.0 F3.19%5
Fupodes parafusifer weceeesvoessovasse 1 1 12 10 5 2 20 3 12 3,667 1125.038 0.0180 . 15.7505
RHAGTDIIDAE intoto ..--. emeveeanes vaees 1 3 1 1 1 0.380 119,345 000 1.5708
Rhagidia SP.  seesssremecacosnssssnee i 3 1 1 ] PREL 779,745 ot T7ET08
ERTTARALTDAE TREOYD wovevrnnnanevuonenes 1 2 3 5 1 ! 1 0.778 238.630 0.0381 g.0061
fbrolophus DIpilus eeeess- trmnimneains 2 3 5 1 0857 70%.536 0-0&00 . B85k
Fauptaaniia 5p. «re-- et etvanaenanan 1 0.056 1.8 0.0140 0.2405
TGPUS Spe renresee revemesanaaanas .- o - 0.0s6 17.181 0.0400 0.6672
ERTOPHYIDAE intoto veves eerenveenneaan . 1 0.036 17.181 0.0010 £.0172
Ly T 1 0,55 7181 ggow - 04

. . 1A Wy 990 12 940,110 0.0109 : 134, 5355



TABLE 27 ' NUUBERS OF TROMBIDIFORMES PER SUBSAKPLE FOR 17th DECEHBER 1962

. Hear number Humbers ilean biomass Jiomass per
Subsample 1 2 3 4 5 B 7 8 9 10 11 17 i3 14 15 18 17 18 per per per individual ! al
_ _ subsample e ) ng ; g
TETRANYCHIDAE intoto ..uvveuns feveinaan ,e ' 1 2 , : 0.167 51.238 0.0227 S I (i)
flonoceronychus sp. «oveviusiciiinrenes 1 0.058 77,787 0.0400 3.6872
Totranychus §p. weseeessens eerareneeens ] ] 0.1 34,055 0.0740 - 0.4768
TERGIPATPTORE int0t0 wvonvuneensnnsesnn 1 _ 0056 17.181 0.0120 0.2062
?{‘_evipa'lpus DOOVATUS vuvsrrmmcnrcearan : i 0.055 77187 g.oTat 0.2082
BOELTTDAE infotn -ooivuerenscerenvnninnes 5 0.278 85.290 0.0140 1,194
Spinibdelia cronini w..... eane rewans 5 0.778 85.250 (L0740 o T8
CUTAKTDAE TnE0%0 vomsemmcvermensnnennnns 7 Y Vi ] 1 i 2 1.1 340.855 0.0148 57720
Cunaxa taurus eo.ae.. weaearaenanaann 5 ] 4 1 1 1 1 2 0.839 777755 0.0740 7.818k
CUNAXE SPa wvvvsreemnmressrosnnsnssnans } 0.056 17.181 ©0.0780 0.7405
Cunaxo1des Sps wewesesnenrssennsnaaans ] 1 : 1 0.167 51,236 0.0140 0.7173
WANORCRESTTDAE intots -vveeveerunrnnanes 1 5 3 § 2 1 ] b 1 2 3 b 3 1 2 7.389 732,045 £.0077 C L9790
Hanorchestes Sp. wvevesecrenieeniceas 1 2 4 1 i 1 : 3 1 0.778 738,500 §.0028 0577k
Spalearchostes sp. aerecssas rreeenenne 5 1 1 b 7 2 3 ] 3 ] 1 1.511 49%. 255 0.0030 1.4828
PACHYERATHIDAE Intot0 +vusversensnnnnnsns 3 3 6.511 187,455 0.0160 o 2.9993
Pachygnathus Spv <essessessseses 3 0.611 T87.455 0,060 N T[]
ALTCORRAGT TDAE 101010 sesvavsarvnnnens 1 ] 0.111 34.055 2.0020 0.0681
A1icorhagia sP. carsssenconcrrornanens 1 ] 0117 3%.055 0.0020 0.0%87
SCUTACARITAE 1n1040 wvneoonmmuenssvansases 1 1 ? .22 68.110 0.0080 0.4087
Scutacarus B0r weenncrasucveansresesese 1 ! 2 02 §8.110 ~ 0.0060 : 0.3087
TARSONERTTAE 701020 wavenmvesannnnsanonen 8 9 1 1 1 3 6 } , 1.556 577,381 £.0040 o 1.5088
TAPSONGMUS SPu wesnnuaserravenesnss aran 6 ] 1 1 1 3 ) ] - 1.556 §77.38% 0.0040 - 16095
PYEAOTIDAE TA0L0 4uvonsvmvameosonssnanes i 0.056 17.18] - 0.0040 o 0.0687
PYQREPROTUS SDv vrcosesammrnnsrnmsnns - 1 0.056 77,181 §.0040 . G068
TYDETDAL TREOT0 4eenraneneenessvernannres 7 2] ] 1 ] 0. kb 136.219 9.0080 . 1.2280
£0CCOtYdaUs SPs  +avevresnrmsonnroans " Z ] ' 0767 51,736 0.0075 0.0769
TYABUS 5P- @ vvovvesmcronmcnrsmenenrans 2 ] 1 9,222 68. 110 0.0135 0.91%5
Tydeus sp. b .a.en weasesrasriorsasaran : 1 | 0.056 17,181 0.0135 02318
PARATYDEIDAE intoto wevenevnnscvnesoaen 12 i | 1 2 0,444 136.219 0.0120 - 1.5356
Sc0T1otydaus SPr wvesrsarssersrnsnsmaonn ] 2 ] ] R 2 0.k 136.219 0.0720 15358
STTGRAEI DAL Tntot0 wemvnecermroarennnnenn ] 1 : 1 - 0.222 68,110 0.0170 1,1579
hpostigmaeus navicella cu.ou.iunias . 1 1 [N 75055 0.6780 §.5554
SETGNZEUS 5Dr - erememnrarcmmsnssons ans 1 ! 0.1M 34,055 0.0180 0,130
PSEUDOCHEYLIDAE intoto cevneeolvasnvnnns 1 3 ] 3 ! b 0.722 271.510 0.0160 o 3.54k2
PSeUdaCheyTUS §P. werewerscemmvsnrerane 1 3 ] 3 1 4 §.7z77 721.510 0.G160 3.54k7
ANTSTIDAE Tntofo Luveennsn waseusarnenares 2 ) i 3 ! 1 0.596 170.581 0.0702 3.4457
ARAAETE SPv verennvasesamessansunsenans 2 ! _ : 0.167 51.236 §.0300 15371
ROamySTus $P. svessnss e eeerss 2 3 1 1 0.389 119.345 0.0160 18085
EUPODIDAL intoto vuvessens crenees 1 b3 5 7 2 1 2 2 b 2 2.000 613.600 0.0148 - 8.500%
FUDOAES SPe  ssvmrernsvsmnrnanresnasens 3 ] 3 1 b 2 1 1 2 ] 1 2 1.722 TEa 00140 52487
Tupodes parafusifer cevesesessss earaes 8 1 ] ] 3 0.778 238.690 0.0140 3.3417
RHAGTDTTDAL T0t0K0 ~onesancrsressonnasnes 1 1 6N 34,055 0.0740 0.4768
Rhagidia sp. v.reeee eonmarae PPN - 1 ! 0 .05 0.0740 0768
ERTTARAETDAE 101010 cnevrrnransmeronans o b 7 1 1 0.500 153,400 0.0400 61360
Abrolaphus BTpiTus «evese. reeenmanans ] 4 1 1 _ {.385 179,345 0.0&00 47738
EEPEUS 5D, vrneneesrmremsnnnnsonsenenns i 0,171 34,055 0.0400 1.3622
TROWETDTIDAL i0t0dD wesesnvmnsonrencocans 1 2 ] 1 0.278 85,290 0.0035 0.2559
EMUTTEria SPe sseeececnncannomsnnnnson 1 2 ] 1 0.778 85.790 0.0030 - 0.2559

TOTAL 28 137 13 28 g - f i 3 6 15 3 2 18 5 9 3 11.833 3630, 364 0.0097 35.1002




ABLE 28 KUNBERS OF TROWBIDIFRUES PER SUBSMIPLE FOR 23rd JANUARY 1983
L Hean number Humbers fiean Biomass Bioma;és per
Subsample 1 3 10 1 12 13 4 15 8 18 per per ner individual

: subsanpla e mg ‘ ag
TETRANYCHIDAE intot0 ovvnscarameneneannns i ! ] 0.167 51.2136 0.0140 0.7173
Eote‘cr‘any\,hus TSP aereermeacreasasiones 2 1 i.167 t1.736 0350 AYE
TERUTPALPTDAE intoto ..... e i 2 0.278 85,200 0.0120 1.0235
Brevipalpus 0DOVALUS 4enseseanconsesses 2 2 g.ae 85.790 070720 1073
TUCKERELLTDAE infoto -.... aeansemeaens ] 0.1 34,055 0.0120 0.4087
Tuckerella OPMALA «esesessessrmrovvans 1 [ 35,055 TR 05087
LIRGTETRANTDAE intodo weeevarecns PUPTT 0.056 17.181 0.0120 0. 2067
Linotetranus spe vesesessrneerssoseres : 0.056 77181 0.0770 §.2082
BOELLTDRE Jnkote wowuseesens cerraeesnanes 1 7 & 1 2 1 1 1 1 1.722 374,510 0.0140 5. 2487
Bdella Sp- wreverarenss RIUPPP 2 1 . 0.767 TET.236 0-0150 07173
Spinibdella crofini wueessevssenecneres ' 1 5 4 1 1 : } 1 1 1 1.056 373.981 0.0140 %,5357
CUFAKTDAE THEORD «rresnmmamramsrensasencs 7 4 3 W 8 1 1 R 3 2 2 5 1 3.667 1175.036 0.0140 15,7505
(URaXa TAUPUS <»oersnnnsensmasssnnneses 4 3 3002 i 1 1 [ 2 1 b 2.867 "15.236 07040 14553
TUNaXDTaEs SPs rersqrerentonrnrnnernnes 3 1 5 2 : 1 2 1 1 ] 1.000 305.800 0.0140 4. 2852
NANORCIESTIDAE fntotg vooavrosrimsnennses 2 7 g W 8 8 510 1 2% 5 B 5 i 2 7. hih 27263.818 0.002% 5.4812
Hanorchostes SP. eeessresswnssasans 5 8 6 b ] 1 L8 1 70 4 5 5 1 2 5,718 1312.590 §.0070 2.5250
Spoleorchestes Spa -eeeeeses reveenraves 2 2 5 b 7 3k k ] ] 3 3.167 971.636 0.0030 19433
o ATHYGNATAIDAE Tntote wovnvesses 1 4 3 ? 1 5 42 3 2 2 1 1.611 404 255 0.07160 7.5081
Pachygnathus P arraviraasnan ey eana 1 & 3 2 1 5 o2 3 7 2 ] 1500 505,755 §.0730 7.5081
ALTCOBHATTITAE intoto .ovseorarosrrannese 1 NQ 1.667 511,436 0.0020 1.0729
A11COrhagia SP. ~ssacersrsmnenes vl 1 29 1867 E11.536 .6070 1.0729
QCTTATARTTAE ANtok «enveevrvnnvnmnnocess Vi 1 1 0.272 58,118 0..0060 0.5087
SULACArUS SDr reere-snv en 2 1T 1 ‘ 0.272 8,110 3.0060 0.4087
TATGORETEAE 00 «vvvvsvevmnsnacrernes 10 3 18 8 2 1 8§ B 3 2 2 7 1 13 5, bk 1477.019 0.0040 7.49081
TRrGONGMUS - vvrnererrrrmanessessanss 10 ] 18 8 2 1 65 6B 3 2 23 7 3 12 5. bk 1977078 00088 7.9087
PYEAITTOAL intoto wu....- evraane veeens 1 3 ' 1 1 2 0, 4k 136.219 0.0040 0.5449
Pygmephorus 50e  esvaes JTUUY 1 K] 1 1 2 0, bk 198210 0.00%0 0, 5ELG
TYDETDAE infoto 2 5y Y 2 ik 2 1.667 511,436 0.0107 5472k
Coccotydeus SPa eamennrn o ensveawerneee ' 4 1 0.383 19,35 0.0019 §.17%0
Tydeus sp. a JSUPTUPPTRROPPRP Y 2 4 9 | 1 1 1,098 373.98) 0.0135 i, 3737
Tydeus SPa b convarmsnsansacnsnsasenee 1 1 0.222 £8.110 0.0135 0.9195
PARATYDE{DAE mto’w_..“..u....‘.“.'.,... : 0.056 17.181 0.0120 §.2062
S6010tydeus 5P wmaxessereresessarenass . 0.6% T7.781 .01%0 0. 2082
STTGHAETDAE TEOLO ooeenasnnmnenmanenenes 1 3 ] 0.389 119,345 0.0160 1.9085
Apostlgmaeus Thavicella seiessssrmsnaes i 1 .778 "85.7% 0.0180 7.3545
Lodarmi] 1P 1A SPa  seumssnsrarerasnasas 1 1 : 0.1 34,055 (.0180 0.5448
PSEUTOCAEYLIDAE n0t0 euvnnraservonannne 1 gii 5 1 2,178 852.290 0. moL 13,6368
PsaudocheylUs 50« censeesonsnases reeaes 7 28 5 1 7.77% #52.290 .08 73,6366
ANTSTTDRE TNEOL0, 4erenseanroonnsnrroensas ' 5 1 0.333 102. )6k 0. mao 1.6348
Adamystug'gaf“...............;...;..;.. 5 1 0.333 107. 6k 7.0760 1,536
EUFODTDAE intoto 5 i ¥’ 2 § T4 25 16 g ! 12.778 3920. 280 0.0140 54 . B8k
Eupodes Do reeveanssainraesannns cerian b 10 1 B 14 17 11 3 §.500 575,600 7.0780 107 80k:
Eupodes parafus1fer' tevesemvsesasasesns i 14 ? 1 8 5 i 3,278 1005. 630 0,0140 14,0747
RHEGTDTIDAE TNTOTO sesesvaremsounansoncer 1 1 0,111 34055 0.0140 0.4768
Rhagidia Sp. weereessseononnnseiornees 1 ] TR i 058 0150 §.5768
ERVTHRAE 1DAE Tntot0 wuvereormmnersnsenoce b 1 2 2 ] 1 1.778 192.090 0.0343 13,4487
Abrolophus DIPTTUS sewssscessrsssencere 3 ] 1 ] ] 71.500 306. 500 7.0400 17.27120
Haupimannia Sps «»e-s  evaeesetaressreies 1 1 2 (.278 - 85,240 0.014D 1.19%1
TROTBIDTTOAE 1H0t0 comrvenseneomrcnnsses 2 0.222 66.110 0.0400 2,72k
' \11cr0tromb1d1um SPe errsonarrrs eeeriae ' 2 0.722 £8.110 0.0400 2.0 2k
TOTAL 29 &7 10 I 3 87 A 48 22 47, 0kk 3,175.219 0.0107 161,022}

e




TABLE 28

NUSSER" OF TRONGIDIFORNES PER SUSSAPLE FOR 18th FEBRUARY 1963

fean number Numbar Mearn biomass ' Biomﬁss per
Subsample 1 2 3 4 5 § 7 8 g 40 1 12 i3 14 15 15 i7 18 per pr per individual m
' subsanmple m g g
TETRANYCHIDAE ntot0 veeseevrveraveanns 1 1 ] 2 2 0.380 119,345 0.0280 2.3417
HONOCEroNyEhUS Sps +vesevensasnsensns ] 0,05 17781 0. 0400 3.5872
0T7gonychus spe vuvvsrsiinsrinsnnenns 1 1 2 0,222 £8.110 0.0260 1.770%
Tetranychus sp. ovveeen... erearsenaa 1 [ ¢ 3%.055 0.0260 0.8854
TERDTPAIPTIAE 114010 wevvrnnnreanannns i 1 ] ] 0.278 85.290 0.0120 1.0235
Bravipalpus obovatus ...e........ ? ] 1 1 0.278 85.790 0.0120 7.0738
TUCKERELLIDAL Tntoto -vveennneeenensnn . 1 0.056 17.181 0.0120 0.2062
Tuckerella ornata vevveeen.... wadsaan 1 0.055 1781 0.0120 0.2062
LARGTETRANTDAE TAT040 vevrvnnscaneranss 1 1 0,111 34,055 0.0120 0.4087
Linotetranus SDn b reanerenanen H i 0.717 34,055 0.5720 0.5087
BOELLIDAE intoto ...... et iieaenas 2 i B b 1 0.833 255. 564 0.0140 3.5779
SpinibdeTla cronind .uvesssrnsecrera. 2 2 5 & ] 0.833 795. 564 0,510 3.5778
CURBRTEAE Tntoto . vesrreiicrniinns 6 2 19 8 8 3 3 7 ] g 2 3.333 107,564 0.0140 14,3153
Cunaxa 1aUruS «ovuiaveesasriasrsscens 1 2 8 b8 ] ] 7 1 7 2.707 681.710 0.0740 55439
Cunaxoides SP. «.evonensiermensacanes 5 2 4 2 2 1 2 2 1111 340,885 0.0140 b 772%
NANDRCAESTIDAE intoto ..... v arertrens 4 3 10 3 Mk 7 ] 6 i 7 4 39 1n 6 6 B 4 8 0.777 2082.710 0.0075 7.4558
Namorchestes S0, Lu.evnroerveneesnsen 3 2 9 39 5 1 ] § ] 2 2 2 6 1 k833 1467.76% 0.0020 2.9855
Speleorchestes Sp. wossrersssrenseees 1 1 ] 5 2 1 5 1 1 3 37 9 b B 4 7 4,888 1499, 945 0.0030 44458
PACHYGNATRIDAE Tntoto wevsvenseramonans 2 4 6 3 4 2 3 ] ] ] 1 1611 K94, 755 .0.0150 7.998]
Pachygnathus Sp. «veeeeresersennania 2 b 6 2 b 2 2 1 1 1 1 T.500 §60.200 0.07580 7.3632
BTHICHEETIR SPa wevsranernereorsonans 1 1 0. 34,085 C.0160 0.5488
LGRDALYCRTDAE intoto sveeuun. vevivienns ] ] 2 0.222 58,110 0.0070 0.1357
Lordalychus Sp. veveeevusveneensennas 1 1 2 : 0272 63.110 0.0070 0.7357
ALTCORAAGTIDAE 1ntot0 wevevenerneannens 1 1 ] 3 ] 7 0,567 204 636 0.0020 0.4093
AlTcorhagia vvrezemvsenessssernnennns 1 ] ] 3 1 3 2 0,567 204,536 0.0020 7.5003
SCUTACARIDAL Tnt00 wevrevnnnesnnnnnns ] el 10 1 3.056 937,58 0.0080 5. 6255
Scutacarus SPe vensesrennnennnnnnnons by 10 i 3,088 937.581 0.0080 5.6255
TARSONERTDAE intota vevavens 57 11 89 IV 8 9 33 5 46 5 4 3 7 ] 1 70,944 6425.619 0.0040 26,7075
TAPSONEMUS SPr sessrronconsasoaanesns 57 N 89 IV 8 9 33 5 46 5 4 3 37 ] 1 70, 0k F525.815 0.00%0 75.7075
PYEHOTIDAE intota ...... eaanae- wevense ] 1 5 o 1 1,667 511,436 0, 0040 7.0457
PYQMEpHOrUS SPe wevatevcsrennrarenns 1 ] 5 N ] 1,567 511,436 0,0040 2.0457
TYDETDAE intoto weeens e, 77 5 51 7% Sk 6 16 95 g 125 ? 10 L 24 4 5 56 35.333 11,145,605 0.0043 47.9308
COCCOEYIRUS 5P mvvnererasrassnnnenn . 6 25 66 50 i 15 G4 5 105 ? 10 3 19 36 5 58 77.833 8530, 165 §.a675 17.8087
TYdeUS SPe B vevereeverveviressnres 71 b 78 ook ] 1 19 1 2 8 7.833 2403, 164 0.0135% 37,4477
TYABUS SPa D averrmrrvnranrasnresonn 2 & 1 1 ] 3 0.667 204,536 0.0135 2.7828
PARRTTDEIDAE Infot0 .evvrvcnsiernnnns ! b 2 1 0.4k 136.219 0.0120
SCoTOtYdRuS SPr veversansosonnrnnnes . ] 4 2 ] TRy 136.219 0,017
STIGHAETDAE Tntoto w..... inieereraaa, 4 5 b 2 0.833 255,564 0.0166
Apostignaeus navicella wuevsveousvns i & 1 ] 0. &5% 136.713 §.0760
Lederaulieria Spu vuveerreoivearaanan 1 1 0,11 34,055 0.018¢
STIOMAGUS SPv  vuvvvssennovennronanns i ] 2 1,278 85,790 0.0180
PSEUDOCHEYLIDAE intote .v.veveensvenen. 1 1 7 3 ! 1 L 1 1 5 1 1.278 392.090 0.0160
Pseudocheylus Sp. +reverran. 1 1 7 3 1 ] 1 ] ] 9 1 1.778 397.060 0.0760
ANYSTTDAE Safoto .ovvvene... raeenae 13 1 6,778 738.5%0 0.0160
Adamystus Spe ...v .uers erreiareanns 13 ] 5778 735,500 0.0730
TERERTFFTIBAE sntoto ........ SN 1 2 0.167 51.236 0.0180
EUPODITAE intaT0 wveveermevnnnsrrenronn 43 § 2t 70N 4 8 13 ? 33 7 4 2 8 50 1 16.056 4975, 981 0.01%0
Eupodes SPe a»eevesens cevrnnn cerviaen 3 4 14 8 10 4 & 11 ? 26 6 4 2 B 38 3 ] 13,278 50737580 0.0TE0
Fupodes parafusifer yeeeeervevereeess 10 7 3 2 2 2 7 ] i 12 2,118 §52.200 (.0140
RHAGTDTTDAE 10010 <anvervmnessnvneones & i ] } ] 0.500 153,400
RNAGTDTA SPn cnsereereeravenersnaras § 2 1 1 1 0.500 T53.500
ERYTARRETTAE intoto wovensrvenusnunsens 1 2 1 3 ! | 1 2 0.722 221.510
Abrolophus BIPTTUS mevvevrrvenrenress | 2 1 ] 3 1 1 i 0,611 187.455
Haupimannia 5ps svervsvenenenascnanee 1 1 0.1 34.0%5 0.0140
TROWBTDTTDAE intot0 vuvesvseensnrmennn ] 0.056 17.181 0.0400
Microtromhidium SPe  sevecssescessnns 1 {0,058 17,751 0.CEI0
ERTOPHYDAE intoto ....- teeernenniiannns ] 0.056 17.181 0.0010 0.0172
BEnUS TN0CT snveeverncaraessensnass . ] 0,036 17,187 .00t §.0172
TOTAL 207 8 216 265 166 20 % 27 55 159 25 5 73 100111 30, 714. 055 0.0078 216.7586

0 42 167

18 221




TABLE 30 : HUNBER  OF TRONBIDIFORMES PER SUBSAMPLE FOR 18th HARCH 1963 | : :
. fiean number Wumber Wean Biomass Binmﬁss per
Subsample ] ? 3 b 5 f 7 8 9 510 11 12 13 14 15 15 17 18 per per per individual m
subsample m g mg
TETRANYCHIDAE intoto ..... creian vorarens 1 2 2 ] 1 3 0.556 170.58 0.0252. &, 2685
Bryobia borealis ..... i e ceaai.. . 1 ] AN 35,058 §.01s0 05768
EDJEEEE?EXEEE‘..S. SPe ernnvsaninne crereren . i : 0..056 17.18] 0.0140 0.2405
flonoceranychus +........ vavesuins careee 2 VRERE. 34,058 0. 0400 1.3622
0Tigonychus P, vrvuvuvrrevrnnnnas ? 1 i : 0.278 85.290 0.0280 2.2175
TUCKERELLTTAE intoto vevvvsrveneusnnvanns . ] - 0.056 17.181 0.0120 G, 2062
Tuckerella ornata .eessvesssresassrens _ 1 0.058 TTL18T §.6720 0.2062
LIHOTETRAWIDAE nt0t0 eenvieeronnnsinaes 1 1 1 0,187 51,236 1.0120 0.6148
Linotetranus sp. ~....e.. Ceaeneraiieias 1 1 ! 1 0.787 57.736 7.0720 0.5158
BDELTIDAT TnT0t0 vevurnemnvenserensananas 6 ] 0.389 119,345 00740 1.6708
BOE112 5P vavsreunsonnanrsennorennsnes 1 : : 0.055 17.731 0.0740 T0.7455
Spiniodella croning weveseeeersvomesuas B : ‘ 0.333 107. 164 0.0140 1.4303
CUNAXTDAL Tntoto -veveeeenn. eeeaviaas - 2 20 Vi 5 - 3 5 ] 2 2,778 £98.890 0.0140 - G, 7845
{Unaxa LaUPtS «esvrevesvesonnn eveieean 2 18 2 1 1 1.333 408. 968 0.0 579755
DUN2XOTEES SPe srvarecnsnsnsnonenrurnn . 4 4 1 2 5 ] 0. 944 289,618 00140 4, 0547
HANORCREST IDAE intot0 4evnevennsnnnarenes g 7 10 3 5 N 2 7 1 5 8 5 2 1 5 ] 5,722 1448,715 0.0025 3.7666
Nanorchestes Sp. .veveorecevnneese booos l 23 Z z Z 1 4 2 | 1 2.000 “B13.600 0.0 2
Speleorchestes sp. vvvervnrsrnnrnensnn, 5 2 3 ] 2 ? 5 1 4 ko 3 1 10 5 1 2,727 835.110 0.0030 . 7.5083
PACHYGNATHTDAE Tntot0 wurerervanennin. ? ? 3 12 ] 1 3 ] 3 2 2 1.778 545,400 0.0160 B.7278
Pachygnathus Sp. +oeveesssevrnrassnens . vi ? i 1 ] ] 3 3 1 2 7,558 L77.387 0.0760 _ 7.6381
Bimichas]ia vvsveveovee ersnennens ] 1 ] ] 0,222 58.116 0.0180 - ©1.0898
LORDALYCHTDAE intoto vuvsvurseuranronasns 3 1 0,222 B8. 110 0.0020 - 0.1362
Lordalychus S, «veueervrrurreesnnonis, 3 1 0.777 58.111 0.0020 J.1362
ALTCORHAGTIDAE intoto . vmvernvarmavanns 2 1 1 3 b A 0.833 255, 564 0.0020 5,511
AT5COrhagia 8D, ..vveveromearornneicias ? ] 1 3 4 4 0.833 7255, 564 0.0020 05111
SOOTACARTOAE 1ntoto vvve''ovnrs ceennnas ] ) 2 ? 7 1 15 1.811 494,255 0.0080 ?.9555
SCULECATUS §Dy vvevennnenensunnncnsron 1 ] 2 i i ] 15 1,501 4007755 0. 0060 . 7.9555
TARSORENMTDAE 1rd0%0 onrvevrrosnvnnnneeoss 79 15 18 12 29 19 29 21 7 12 8 & 34 ] 3 16,222 4976, 910 0,0040 19,9076
TArSONGMAUS SPn wvearessraansenrnesnnres 79 15 18 12 29 1929 21 7 13 8 4 3 1 3 16.227 975,970 0.0040 74,5075
PYEMITTOAE Tnt0t0 seusveveniarenrnronmnee 3 ] 1 1 ] ‘ ] 1 ] 13 1.778 197,090 0. 0040 1.5084
Pygnaphoris SP. swsersmvnsseanness 3 T ! 1 ] ] ] 13 1,778 367,098 0000 1,558k
TYDETDAE intoto vovvaneenss ennnan 57 3B 3 80 18 T 10 1 ] 3 6 5 8 2 ? 15.227 4570.011 0.0048 22,4161
Coccotydeus Sp. sveruessvssnnn. 12 %3 48 14 HET B ] 10 1 2 5 5 7 2 ? 11.055 3307, 98T 3.0075 50880
Tydeus SP- @ vaveverarsrsrrrnnnsensnnee b ? Z 8 3 i vi 1 1 3.611 1107.855 0.0135 14,9560
TYORUS 5Pu b wessvvrrresrrmrnmnseoniane ] 4 1 1 ? ] 0,556 170.581 0.0135 2.3028
PARATYDEIDAL 1nE0t0 vuvmunnevrevonsonnnns 2 1 2 ] 1 1 3 1 (.667 204,536 0,0120 2.4556
Scolotydeus SPe savvossenasararerncnnen : ? 1 2 1 i 1 3 1 0,657 ?204.635 0.0720 7,455
STIGRAETDAE T00E0 vvessnenancncens ] 13 2 ] 0,044 289,519 0.0167 4.5629
Apostignacus Navicella cevevereereianan 1 1 2 §.7i8 738,630 0.0760 3.8190
Ledermulioria spe  cesssscssscssunsnars ' 2 ' 3.1 36,055 0.0%60 0,5448
Stignasus sp. «eeveens eirererenennnnn | 0,056 17.181 0.0180 0.3093
EUPATOPSELLIDAE intot0 sevnvreerreroncans i (1,056 17,181 0.0160 0. 7749
Eupalopsellus Sp. eevessensones cermnas 1 0.056 7T 0.0760 07758
PSEUDOCHEYLIDAL intoto wuwevrermenreussns ! 3 3 3 2 2 z ] 0,944 280,619 0.0180 4, 6339
Pseudodhieylus Spe wesesserensroeeanes 1 3 3 3 2 ? 2 1 (e 783.619 0.0750 L. 6330
ANYSTIDAE Tnt0t0 wvevrnvnceenen Ceevearans ] 0,056 17,181 0.0185 0.2835
BechSteinia SPe sevesnsssresorenreness 1 0.956 77181 70185 0.7835
FUPTDITAE Tntoto veuavrenvnvnancnnuasnans 43 5 & 157 oo 8 1 21 8 1 1 b 21 1 10 10,222 3136.110 0.0140 43. 9055
EUPODES 5Pv +voerersranennsnen 35 b 3 14 1 10 7 8 1 16 5 1 1 4 15 ] 7 7.9k 74371.219 0.0140 35,1711
Fupodes parafusifer vuveseowsssianerses 8 1 1 ] 10 ] 4 5 ] 8 3 2,218 £98.890 0,010 - 9,7845
REAGIDTTBAE Tntoto ..vvuvmnnnronne 1 0.056 17.18) 0.0140 0. 2405
Rhagidia §p.  ....... aemeena aaeainas ] 0058 77787 000 §.7405
ERYTARAEIDAE  intoto ~.... e ecrvaneene 1 ] : 1 ] 2 ] 1 0. 4k4 136,216 0.0238 3.2419
Abrolophus HipiTus wevven.. eveeernecs 1 1 1 J.T87 "51.736 §.0400 R
Hauptmannia sp. . oeevsrnsieonerverines ] ] ] ? 0.218 85,290 0.0140 119
TROMBTDTIDAE 1n10%0 vvve cvvnvsacncvreres 2 _ i 1 0.227 58.110 0.0400 27244
BicrotrombiGium SPe wrverrerrenesireres . 2 i i 0.222 58.110 0,040 2. 7244
EREBFATTDAE Tntoto vovevsvrens rirenanes ] 0.056 17.181 0.0010 0.0172
Genus Tndel - . vveeerreiinesererarncns ] 0.056 77,181 0.00T0 68172
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TABLE 31

TRUiﬂB'!D'.l:FORMES PER SUBSAKPLE FOR
APPARATUS A

16th APRIL 1983

flean number Numbar - Hean Biomass Biomaas per
Subsanple ] 4 10 4 par pgr per individual m

subsample g ng
TETRANYCHIDAE intoto vuvvsvvavesnisinnnee. 8 & 1 3 1. 4id 443,018 0.0158 6. 9997
Brycbia borealis +vueseseriiiiininnisins 8 4 1 1.227 374,570 0.0750 5.7361
Qllgggychus SDs mvreacerrivavennmsennean 3 0.222 68.111 0.0250 1.7708
TENUTPALPTDAE Tntoto wevvsverenscnnennunes 3 3 G, b 136.219 0.0120 1.6346
Brevipalpus obovatus ..... wewsrensrnenrs 3 (N 135.213 0.0120 1.5345
LINOTETRANTDAE Tntoto wevvvrnrvnvrnnnnenns 1 1 2,058 £30,781 0,017 7.5604
Linotetranus 5Pe wreenterernnarraneeran ] 1 2.056 §30.787 0.0720 7,550k
BDELLIDAE Tntoto ..evvvernarrnnenrnnnnss 1 4 7 .11 340,855 0.0140 5. 7608
Bdella sp, ..... hereens e reeeiares ' 0.056 T70.587 0.5760 Z.3881
Spinibdela cronini voveruvrsrennnss. 1 ? 0.333 1072.164 G.0140 1.4303
gzgg SPr 2 enrneanerekeernranaaraeasa 4 0,222 68.110 0.0140 0.9535
CUTRRTDAE intoto .voivivvivvrncnnnnnnn. 2 1 5 3 b 1. bk 143,019 0.0140 5.2023
Cunaxa {aUPUS ...uesisivnrensnsirananss 2 2 3 ; 2 0.778 738,530 0.0740 3T
Cunaxa sp. .oivvvrvnrirananions Cvesaiens 1 (.056 17.181 0.0140 0.2405
CUN2X0TAES SPs wuvuareuvsnrainniconeanns 1 2 1 3 2 1 0.611 187,455 0.0140 2,624
NANORCHESTTDAE intote wussensse. feverania 1 2 3 8 9 12 ] 2 5500 1687400 0.0026 k3872
Nanorchestes Spe +uivvusvveivasnness vaes ] ] 3 2 7 8 8 1 ] 2.389 732,945 0.6070 T.4659
§peTeorchestes sp. aisivsnssrenes 1 1 1 b 3 1 3.111 954 455 0.0030 2.8634
PACHYGNATHTDAD 10040 suvssvuravvavasionns ! 3 2 1 3 2 0.778 238,690 0.0160 3.8190
Pachygnathus spi sasuiveisveeinsiniasons 1 2 2 1 3 2 ﬁ:ﬁﬁ 70%.536 §.07180 3,772
Bimichaelia 5P veavssas sstbunesosaenbe ] 0.1 34.055 0.0160 0.5449
LORDALYCRIDAE Intoto vasuvnvivnruranronens 0.111 34,055 0.0020 0.0581
LOI‘da])’ChUS BPa svvsiirisirrntasncranns . E:TTT -‘gi:?ﬁgg 6:56-2-6 GTG-B_B-T
ALTCORRAGTTDAE intoto viue... rnesensavane 1 0.667 204,636 0.0020 0.4003
Alicorhagia veceiiviieasinnens eresnrens . | 0.667 204,636 D_—{_}Gﬁﬂ_ 0.5003
SCUTACARIW]ntDtD PR R R R N R T Y T 1 k! 1 5 4 'E.DGO 306,800 4.00680 ].8[1-[}8
Scutacarus SPv shavidsvavssvnnsnnraonvnsa ‘i 3 ] 5 & T—C_'—Dﬁ Eﬁ’é:gﬁﬁ- U.ggé‘ﬁ TT@E{TE
TARSONENTDAE Tntot0 wuweessveevosemsvonnns 25 7 45 5 32 8 73 18.889 5765, 145 0.0040 23,1806
TAPSONGMUS SPe seovaniverdsrsavissanenne 75 7 5 5 32 8 73 75,883 5705, 145 0.0050 737808
PYERGTTHAE Tnt010 cvevavenevanas 4 0.778 238,590 0.0040 0.0576
Pygmephorus §p. caeesiiiavaivuiraesinn. . h 4 5 0.778 235,500 G.mﬁ 0.9578
TYDEIDAE intoto +.vvuwes ; 2 i 1 6 5 2.278 §98. 840 £.0085 5473
Coccotydeus SPe savsvsesas R 1 | i 1 2 1 1.333 08,96k 0.0075 0-613%
Tydous SPe 2 «uvvmerseonnrcnsuasnsivans 1 ] b b 0.778 238,690 8.0135 3.2273
TYOUS SPe- b varrrvrovesnserrrrnssrnons 1 0.187 51,236 0.0135 0.6917
PARATYDEIDAE intote waeeu.s raavecveernes . 3 ] 0.389 119,345 0.0120 1.432)
Scolotydeus Spe +eveanne neee v eaeaen - 3 ] 0.359 18,345 3.017% el
STIGHAETDAE intoto +ureveserireranicessnes 3 1 1 ! 2 0,565 170.58) 0,015 2,753
Apostigmacts Ravicella vviviseereceenens 2 1 1 1 2 0.500 153,500 0.0150 7. b5k
PSEGOOCHETYUITAE Tototo ~ivirvniienens . 12 9 7 2 1 2.500 767,000 0.0150 12,2720
PseudoChyTUS SPv  vemeemessenesronnnonrs 12 9 7 2 ] 2,500 767.000 3.0780 12,2120
FERERTFFTIDAE ntoto vevunenrsnnannernss 2 0.167 51,23 9.0160 0.8198
EUPODIDAE intota ... ..uues. cererrriarens 25 20 B 7 15 28 9,880 3073, 345 0,000 424752
FUDOUBS SPu ©rveernnmnncreremosnnnsnsans 24 20 7 b 1 15 .57 7505.636 3.0740 35.0789
FOpodes parafusifer v.ueeeesssesuess ] 1 i 3 4 14 1,722 528.310 0.0140 7.3963
RRAGTDTTOAE Tnfoto vvovvvsnnn, ' 2 1 vi 1 1 1 0.613 187.455 0.0140 2.6244
RRAGTAia SPu evussvnsvsnnsrsrnerananossn ? 1 2 1 1 1 0.617 187.155 0.0750 7.62LE
ERYTHRAETDAE intot0 susvemasercnnnerrovsas 1 1 ! 1 25 7 2.389 732,845 0.0231 15,9310
Abrolophus BIPITES  wvenervocsesroonnes . ) ] ! ] 7 0.833 755,56k 0.0408 10.77228
Hauptmannia sp.  se.sveers eerrenennen - 25 1.558 477,381 0.0340 £.5833
TREMBTDTTOAE In0k0 wosvverseancreesnrnnns 0.056 17.181 0..0800 0.6872
fiicrotrombidium cuseurisrmriassnerrrnnes 0.0%5 17181 0.0400 0.8872
TOTAL 68 103 86 158 53.056 16,277.581 0.6080 146,3773
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TABLE 32 NUMBER OF TROMBiBiFURMES PER SUBSAMPLE FOR i6th APRIL 1263
' ' APPARATUS B

- Hean number Nimbar Nean Bicrass Hicmas§ per
Subsample 1. 2 3 4 5 & 1 8 9 10 1 12 13 14 15 16 17 18 per pgr per individual m
' ‘ U subsample m g ng
TETRANYCHIDAE 101010 eansnsenyonessennenns ] i 1 i 0,222 68, 110 0,0170 1.1579
Bryobia borealis woievivieiiiiiiiiisina, o b i 1 G.191 34.095 0.0140 0.4768
~Eotetranychus spe veveiinianraninnn T - s ' 0.058 17.181 0.0%40 0.2405
Uhgonychus SPe terresmernran eraseenne .. 1 0.055 17.181 (.0260 : 04457
TENOTPATPTOAE in10t0 +vuvevnsrincmnnnsnnnn 2 1 : ] 0.222 68.110 0.0120 0.4173
Brovipalpus oDoVALUS suvsveenssevseens . i 1 1 0.227 “B8. 110 g.0170 08773
LINOTETRARTDAE Tntofo <usve.u... 1 1 0.111 34.055 0.0120 0.4087
Linotetranus SPe vrevesessemsaionyensee 1 1 oo "34.055 0.0720 0.5087
BDELLIDAE Tofoto wuvvimvunrnvnvisviiionias ] 1 i 2 2 0,389 119.345 0.0140 1.6708 :
112 5Pe wresvmennennerses ereereeaeen . 2 1 5167 EY.238 0.0750 SRkl
Sp]mbde]?a eroning ...... PPN ] =] : 0.1 34,055 0.07140 G.4768
0yl SPr <evnvrerrrmcreosnes 1 . 1 0.111 34,055 0.0140 0.4768
CUNEXTDAE intots vveu.... o ireeenarieann 2 : ] b 5 7 %05 2 3 : 1.333 408, 964 C.0140 5.7255
Cunaxa 1aUrUS vuesiseacansrsnrveossonres C 3 ? 200003 ] ] 077 771,510 (IO 37077
$UNaKa Spa «eenaeensn 1 | 0.056 17.181 0,040 0.7405
Cinaxoides sp. ..... e 2 3 -2 1 2 0.556 170.581 00740 2.3881
MANORCHESTTDAL mtg’t_o v e eririeaaa, 3 5 3 729 23 3 N 14 6 7 9 4 Z b 8 7 7.384 7266, 945 0.0023 5. 2140
NAnOrChestes 85, »urvenensrarernneeneins 3 i 229 15 3 9 19 2 6 2 2 i ;859 1488515 00020 7.9559
SpeTeorchestes sp, v.vaiveiinenin . ae, 4 ] 8 ? 4 b ) 9 ? 8 ? - 2,500 767.000 £.0030 2.3010
PATHYGNATHTDAE Tntoto wovveeeeni. v ueie, 4 ] 2 3 ] } 5 1 1.000 308,800 0.0160 b, 8068 :
Pachygaathus Sp. . ..ev.vni.en. vener s 4 1 2 3 1 1 5 ] 1.000 306.800 0.0T60 £, 3088
LORDALYEHTDAT intoto «overnrernene. ] ] 0.1 34,055 0.0020 0.0681
Lordalychus sp. SPr  emresimenracsincaenann 1 i 5 34,055 0.0620 3.0681
ALTCORAAGTTDAE 08010 wovuvnvavnaonnnennss 1 5 2 0.hk4 136,218 6.0020 0.2724 |
A11C0rhagia SDa wensnsscserncossnencassn | | 5 2 0.44% 136.216 0.0020 0.772k
SCUTACARTDAE ind080 vevuaenneananrasncarss 1 7 i 3 B 19 1 5 4 1 2.867 818.7236 5.0060 4.909% ,
Scutacarus sp. liisiiiiebeanensinesian, 1 7 1 3 619 ! 5 b 1 2.667 818236 00080 5009
TARSONERTDAE 10010 savenniiiniennnnnnens. b 1 29 58 26 18 48 6 b b 8 15 46 52 1 0 22,778 6988.290 0.0040 77.9532
TArSONemuS SPo sssteussinsionivernesnnes b 128 5% 26 18 48 i b bk 8 15 46 52 1 10 22.778 6988.290 j.toag - PTEE :
PYEHOTIDAE 1010t wnvsienionsioiniinnenns " 5 3 25 Lo 1 3 2.333 715.764 0.0040 7.8631 :
PYOMEONOIUS SPa =reeiinsssradssssnniinne & 5 3 25 ] ] 3 2.333 715,765 0.0050 7.3637
TYDETDAE 108040 ounviivaensvrinsnaninnenes 28 2 1 2% 64 7 7 1 2 35 1 3 4 4 10 3 1 11.222 3442.010 0.0036 17,3645 :
C0CCOTYBUS SP' shewnsrssrransnsranainas 21 ] 1 23 B4 5 6 ] S 1 ] 4 3 B ? N 7878.370 g.o61s I
Tydeus spu 8 Lo eeennnensaiinensennecns 7 ] 8 1 o8 ? 1 b 1 ] 1.778 545,400 0.0135 7.3641
Tydeus sp. b vueneieansoionnienrvinnes 2 1 [ 0,222 68.110 0.0135 . 0,9195
PARATYDEIDAE Tntot0 voesssannesasenaenan 2 1 ? 0.218 85,200 0.0120 1.0235
SEOotydalis 8w ve il re i e 2 [ 2 0.718 §5.790 60128 70735
STIGRAETDAE Tntoto o.ueivioviderarasences 3 2 1 3 i 7 ] T ) 0.889 272,745 0.0185 4.5000
Apostigmaeus navicella veuveresvssrasns 2 1 1 1 Z S ) 1 1 G 187,555 a.0760 7.9903
Ledermulleria sp. cvvevreravanns renaess 1 ' 0.0% 17.18] 0.0160 : 0.2749
SHIgNacus spe servssrcvnsseraes veassesas 3 ] ' 0.2z §8.110 0.0380 - 1.2280
EUPALOPSELL:DAE mtoto ..... mavererrrreren 1 : 0.055 17.181 0.0760 0,2745
Fupalopsel1us SBe  wesesuseraereranrrene . T 0.056 17781 gaanes 77743
PSEUDGCREYITDAE intote “userernvnn. —rrrran 1 ! b 1 4 1 7 1.056 323. 98] 0.0160 5,183
Pseudochieylus Sy ~vuwersens e 1 ] 4 ! 4 1 7 1.058 323.981 0.0730 - 5.1837
EUPCTIDAL 108010 -nveerincennrncnnssenonas 37 5 6 26 30 9 ? 7 8 13 10 10 11 20 2 3 2 17,556 5385. 18] 0.014 75.4065
FUDDGES 8P vvevve:smernnnnnemecnsnmees ¥ 5 6 %30 18 7 7 8 108 10 ( 10 9 15 ? 2 18.778 STH7.400 0.0760 ¢ 77,0558
Eupodes parafusifer ,..e..... ——eecnnas : 7 2 5 0.778 238.540 C.0140 3.3617
RHEGTDITOAT infotc .-....... eeamirne & ] ] ] i 0. hhd 136.218 0.0140 1.9071
Rhagidia SD. -neevssensmamrnnversmssnnen s ] T ) 1 : 0,55 136.219 @‘fﬁ@ . a7
ERVTARAETIAE intoto . 1 i ' 1 ] 0.222 £8.110 G.0850 2. 720k
Abrotophus BIpTTus vev.visiecenevesnss 1 ] : 1 ] 0.772 8. 110 U.MDU | 7. 124k
EREGPATITAE TnT0T0  vvvuverrerevmnornnness 1 ] o0 " 34,055 0.0010 0.034]
Genus indet ..onen.. ereengesana rrans . -] 1 6. 117 3%.G55 0.0010 0.0347
CALIGOMELLIDAE intot0 oyusssuewrnnsrssnane 1 _ . 0.056 17.181 0.0180 0.3003
Heophy 1T0DTUS 5P vvursyssussennnennnsne 1 _ ; 0.058 s pate {.3083
TOTAL ns 2 53 182 157 80 118 2} 32 220 &8 14 4] 72 98 22 12 13 70.889 21,768,745 0.0073 158,7275




TABLE 33 WUSBER OF TROWBIDIFORMES PER SUBSAWPLE FOR
: AVERAGE OF A AND B

16th APRIL 1963

. ) . 5 fean number Numbar Hean Biomass Biomaas per

Subsample _ 1 2 3 h 3 8 7 8 g - 10 N 12 per per par individual 2

| | : . : subsample m mg mg

TETRANYCHIDAE nt0t0 aeneornvenusovasanasss 5.0 0,5 2.0 0.5 1.0 8.5 1.0 0.833 255,564 0.0160 4,089
Eﬁrobm DOrealis vuvssmsivraniunes iaeed 4,0 2.0 0.5 6.5 1.0 0,667 704.535 §.0Tal 7.5668
Egigigggychus SPE wrbnubraniinonvhinnnad 0.5 0.078 8.5%0 0.0140 0.1203
Q_E_lgggy_rgf_m_g SPe whrenmrnren e amisaeeen 0.5 0.5 5 0..139 42,645 0.0260 1.1088
TENUTPALPTOAE 1_@339_ ..................... 1.5 0.5 0.5 .5 0.5 T 1.5 0.333 102,164 0.0120 12260
Brevipalpus obovatus ......... Ceereaanas 1.5 0.5 0u5 505 1.5 (.333 107, 16k 0.0120 T.2280
LIRCTETRARTDAE intoto .......ues . 0.5 0.5 1.0 1.083 332,264 601720 3.9872
Linotetranus Spe o -voverenses 0.5 0.5 1.0 7.083 332,764 0.0170 3.0872
BOECLTDAE Tntoto +uvuvouencnnes feierreaes 1.0 0.5 1.5 5,5 3.5 0.5 0.778. 238.5%0 0.0140 3.3417
Bl §P. wrveevcorrmnnrrnsrinsonrnrnss 0.5 5.5 0.5 0.367 176,755 §.0E T.5505
SpTnihdella CroninT suvvecssensnancrsins 6.5 8.5 0.5 0.5 0.5 0.227 §8.110 0.0140 0.9535
Tyta 5pe uiernenrcean e nn s anaea 0.5 0.5 2.5 0.194 59.519 G, 0140 0.8333
CUNARTDAE in10t0 +usumesnssonnsoaiornrasns 2.0 0.5 0.5 2.0 2.0 45 0.5 LD 5.5 1.0 0.5 1.5 3.5 1.389 476,145 0.6140 5, 9660
Cunaxa 1aUrUS «uveoerresrnanrionrsonsone. 1.9 0.5 L5 L5 2.0 Q0 300 0.5 0.5 8.5 L5 0.750 220700 0.0740 3221k
CUNAXA SPv mevusreasseesnsvssssonscasson 0.5 ' 0.5 0.058 17.181 0.0%40 ¢ 0.250%
TUNAX0TES SPr aennemusvrannnansasossns 1.0 8.5 0.5 2.5 0.5 2.5 0.5 1.0 1.5 0.582 178,864 0.0140 - 2,504
WARORCHESTIDAE in%0t0 »euvevesvosencananne 2.0+ 3.5 2.0 160 8.0 &0 9.5 &5 7.5 9.0 0 1.5 7.5 1.5 3.0 5 ik 1977.019 -0.002% b 7448
Nanarchastes Spe «reseeessrerasransnens. 20 1.6 1.0 160 M5 25 8.0 &0 B0 50 3%y 05 20 W0 25 3,639 6,355 0.0020 7.232
Speleorchestes 0. weveevrencrnranrennns 2.5 WO 6.5 1.5 1.5 0.5 2.5 4 0.5 7.0 5.5 0.5 0,5 2.801 859.7347 0.0030 2.5780
PACHYGHATHIDAE 101010 evreresassosnsonnnnn 2,5 0.5 2.5 0.5 1.5 L5 4.5 0.5 0 Q8 1.5 1.5 0.882 272,745 0.0160 i, 3639
Pachygnathus §pe. seeorveenmrvnssannsens 2.5 0.5 2.0 L5 1.5 0.5 0.5 3.0 .5 15 0533 755.564 0.0780 50850
Binichaglia sp. eeerrnraesanans C.5 0.5 ' 0.056 17.181 0.0160 0.7748
LORDALYCRTDAE intoto ...... eiverseearenes 0.5 Lo 0.1 .555 0.0020 0.0681
Lordalychs Sp.. veeeereereonnns e 0.5 1.0 an 35,055 §.0020 {.0881
ALTCORRAGTAL ntoto weenvioncononnsiinnns 1.0 1.5 2.5 0,556 170,581 0.0020 0.3417
Aicorhagia SDe aeeneaenriareeraeanenren. ' 1.0 3.5 2.5 0.555 1702581 0.G070 IRV
SCUTACARIDAL intot0 sevenessnns SUDTU 1.0 1.5 3.5 0.5 0.5 3.0 3.0 120 0.5 B k.0 1.0 1.833 562,36k 0.0050 3.3742
SCULBCEPUS SPo aensenresrnrrrsnerasanenn. 1.0 LS5 0.5 0.5 30 3.0 1260 0.5 2.5 b0 1.6 T.833 567,30k 0.0080 3372
TARSOREMITAL intoko wuveeenan eerravieen %5 4.0 220 515 175 115 35.0 1.5 1.0 38.0 8.0 0.5 9,0 59.5 0.5 L0 20,833 639,564 0.0040 25.5683
TarSONEMUS SPe avexrserasuoossns cvivraas Ww.5 &0 22.8 515 17,5 15 350 1ls 120 38.0 8.0 0.5 90 50,5 9.5 1.0 20,833 301,564 0.0040 75,5663
PYEHOTTIDAL 0t0t0 wuvusrnnvcrsvanrscnsenas 40 &5 1.5 15.0 0.5 8.5 0.5 1.5 1.555 477.381 0.0040 1.9085
DygmepHOrUS SPa. sasersssrscsosasrssonsna 8.0 &5 LB 15.0 0.5 0.5 0.5 1.5 1.558 §77.387 {.0040 1.5005
TYDETDAE T0E0%0 vvavavnvnvnemcnvensvnmanas 1.0 1.5 Y65 .0 50 &0 2.8 1.0 20.5 8.5 2.0 3.0 5.5 0.5 1.5 5,750 2074900 0.0041 8.4907
COCCOTYABUS SPa vevnvarronssmnssrennanns M0 0.5 0 1% 3300 35 35 LS 14,5 0.5 1.0 2.5 2.0 7.0 1.0 5,218 1676200 §.3515 7.42885
TYGOUS SDv 8 vvonnenersnvaserns s . .5 0.5 0.5 3.5 0.5 5.0 1.0 0.5 2.5 3.5 0.5 1.278 392,090 0.0135 5.2032
Tydous spa b vvreoerrmnnans rseaseneees 0.5 1,5 0.5 0.5 0.5 0,194 59.519 0.0135 0.8035
PARITYOEIDAE intota evvvsvnrineinanenns .0 1.0 1.5 0.5 0.5 0.333 102, 16k 0.0120 1.2260
Scolotydsus sp. .. eemrenirein 1.0 1.0 1.5 B 0.5 0.333 107,164 0.0120 T1.7260
STTGRAETDAE Tntoto . ovvuurenerras wearaes 3.0 1.0 0.5 2.0 0.5 8.5 1.0 0.5 0.5 0.5 0.5 1.5 0.5 0.722 271,510 0.07164 3.6328
Apostigmasus navicella .oooeevvirmrernan 1.0 L0 0.5 1. 05 G5 1 0.5 8.5 0.5 0.5 1.5 0.5 0.555 776,567 0.07160 7.77%3
Lodermulberia Sp. cocevsiivninrnarecroes 0.5 ¢.028 8.5490 0.0%60 J. 1374
STigmasus Sp. .e..» e axseasssieerevaten 2.0 0.5 0.138 L7.645 0.0180 0.7676
FUPRLOPSELLIDAL intoto seeevesvrsvamoaneca 0.5 0,028 8,590 0.0160 3 1374
CupalopselTUs SPe s-sesevrrsnsens 0.5 3.078 8.5%0 6.0130 0137k
PSEUDOCHEVTTCAE intoto seseussns rearereean . 1.5 .0 80 5.0 3.0 0.5 3.5 1.0 5.5 1,778 545.490 0.0180 J‘ma
PSaudOENEYIUS SPue swesossesscassnmranans 1.5 3.0 8.0 5.0 3.0 0.5 3.5 1.0 5.5 1,778 Ei5. 400 00760 5??2"7?3
TERERTFFTTOAE Tntoto womrevenrevuravoranas 1.0 0.5 0.083 ?75.454 0.0160 AT
FUPDDIBAE intofd —veerevesnnvonenrmonenn 1.0 45 5.5 23.0 230 150 7.5 7.0 5.0 B4 2.0 2.0 A0 3 13.750 4278530 00740 59 (R0
FUPOTES SPuvrveecnsseesassossnannssssons 0.5 .5 5.5 230 225 150 7.0 5.5 5.0 58 5.0 15.0 2.0 4.0 3. 12.500 383%.000 0.5740 E3.R000
Fupodes parafusifer «uuesescsemmsscosees 0.5 0.5 0.5 1.5 5 8.0 1.250 383,500 0.0140 . 5.369%0
RUAGTDTTDAE infoto <eevereenns 3.0 0.5 1.5 0.5 0.5 0.5 0.5 1.0 0.528 161.990 0.0140 2.260%
Rhagidia spe <vroeeees. eniereeaeanen . 3.0 0.5 1.5 0.5 0.5 0.5 0.5 1.0 7.578 T57.950 0.0%4% 7.7674
ERYTARRETDAE TFtOt0 suvessrececrnsavssnnns 0.5 0.5 0.5 1.0 0.5 0.5 0.5 3.5 0.5 0.5 1.0 1.250 383,500 0.0238 9.1773
ABPOTOPNUS DIPTIUS «vunnnnnsnasssannsnns ' 0.5 0.5 0.5 1.0 0.5 0.5 3.5 0.5 0.5 1.0 0,517 785810 0.0500 5,707k
Hauptrannia spe cevsecsasscnsssmeroacens B 0.5 5.5 0778 238.590 G, 0140 3.3417
TROWBIDTIDAE 11t010 vuvunnsansnsaensnansos ' _ 0.5 0.028 8.50 0. 0400 0.3435
MierotromDidiul SPe vevrevereresscnnssns 0.5 §.028 5,58 00400 0.3k36
ERTOPATIDAE TNE0L0 nevenemesunanennsnanves 0.5 0.056 17.181 0.0010 0.0172
GEnuUS TN0 veeeeensnsarnonnsssansnsenes 0.5 {.056 17.187 0.0010 §.0172
CALIGONELLIDAE Trtoto mesusessacessesns ven 0.5 0.028 8.590 0.0180 0.154§
L me—— P 0.028 8,500 0.0T80 0.1555



TABLE 34

NUSBER CF TROWBIDI}

ORMES PER  SUBSANPLE FOR

13th MAY 1963

fean biomass

. ‘ flean number Numbﬁr per Biomaﬁs par
Subsanmple ] 2 3 4 5 6 7 8 9 10 11 12 13 i 15 16 17 18 per M per individual m
subsample mg ng
TETRARYCHIDAE intoto vuuneernicnneneannnn. 2 ] 1 0.222 68,110 0.0170 1.1579
Bryobia borealis v.uvevesiecuiiinennnans 1 0.556 787 0.0Ta6 0.7405
0171g0nYChUS SD. vevmvrensransaemnreens, . ] 0.056 17,181 0,0260 0.4467
Tetranychus sp. «ovevrnininenn. ? 0.11 34,055 0.0740 (4768
TENUTPALPTDAE infote wverusennn.s ereenaes 1 1 ? 0.222 68.110 0.0120 . 08173
Brevipalpus obovatus vvevevviinsninasn, 1 1 2 0.722 68.170 - . 0.0720 0.8173
TUCKERELLTDAL intoto <vvuvneiiriinnsncnane 1 0.056 17.181 0.0120 0. 2062
Tuckerella ornata vovvuiiiciricinnnnnnen | 0.058 17.781 0.0720 5.2062
BDELLIDAE intote +.vvenvnnns Ceverrreneeens 1 8 0.500 153,400 00140 7,146
Bdella sp. Ll 4 Wyl “5E.TI0 G.0Ti0 71,9535
Spinibdelia croning weseeesne.. teaeidens 1 4 0.278 85,2490 0.0140 1, 1981
CURAXTDAE Tn¥oto ~vvevervrvanns eriieenas 1 8 2 1 2 ] 1 ] 1.056 323.981 0.0740 %, 5357
Cunaxa FaUFLS v..veivsviitereenraneenns b 2 [ 1 0.773 85700 §.0730 TOTGRT
CUNEXOTAES SPs eannrsentonnrnnsnnrenns 8 2 1 ' 1 0.778 238,590 0.0140 3.3417
NANDRCTESTIDAE 30080 vvevsomarmsrsvonesns 5 ] 2 9 7 3 B b 9 5 35 4 3 5 7 i 5 5.222 1908.61¢ 0.002% L. 5814
Nanorchestes sp. +oeevniuiinvriininann., 5 z 4 b 3 2 8 4 20 ! 1 3 2 b 3.500 10737800 0.0020 2.7476
Speleorchestes sp. ..iovivieiaiiniiin, ! 5 3 3 3 7 1 ] 15 3 ? i 5 2 1 2,722 835,110 0.0030 2.5053
PACAYGNATHIDAE Tntoto w.isuunuivuvennennns ] 2 3 ] 2 : 0.500 153, 400 0.0160 2. k544
Pachygnathus SDn «rernmr et e 1 i 3 1 2 0.500 153,400 0.07180 2, L5k
ALTCORFAGTTDAE intoto vovvnnseer e innss 1 13 5 1.056 323,981 0.0020 0. 6480
A110rNagTa Sy fveveraeiiiiisniensas ] 13 5 1,036 373,981 5.0020 0.6480
SCOTACARTBAE intoto «.vevvnvanineivessonn, 1 2 3 17 1.278 392,000 0.0060 2.3525
Scutacarus sp. . .... e, weens ] i 3 17 1.778 362,040 0.0060 . 2.3545
TARSONENTDAE intote yuevsnnnssoeeneinaives 8 23 7329 27 3™ 10 39 5 45 8 G 29 25 ] ] 23.333 7158.564 0,0040- 78,6343
TarSonemus SP. . .eouvvsevivnossesvinnns 80 23 73 28 27 3% 10 39 5 L9 8 § 28 25 1 1 73.333 7158.56% 0.0040 78,6343
PYERDTTDAE 104010 wuevvnnarneresssvininin ] 7 1 7 ] 1 ] ! ' 0.556 170.581 0. 004G - 0.6823
Pygnephoris Sp. woveiveesssavorasrosnons 1 ? 1 Z ] ] 1 1 0.555 170,581 0.0040 0.5823
TYBETDAL Tnt010 vevvomavnssamuiniagennas 8 6 26 5% 6 36 b 19 0 28 7 5 5 % 7 2 12 14.500 4448, 00 0.0072 37.0249
£occotydeus Sp. wursvmsuivsenriraennnsn. 2. ? 19 34 ] 10 7 5 26 2 ] 3 1% 3 7.567 7352.736 7.0075 "3.578%
Tydeus SPe & vevenerineernnvenneneonnn, . 6 b 75 5 26 T Vi 6 5 2 5 b 2 3 B bk 1877.018 0.0135° 26.6898
TYAEUS SPu D vvneerranrsrnrineensns s ? 2 2 ] 0.389 119.345 0.0735 1.6117
PARATYDEIDAE intoto ..... wnraaans eenes .. 1 ] 2 0.222 68.110 0.0120 9.8173
Scdotydous $D. revserrensisnnneeennans ] ] 2 0.227 £8.17C g.0720 0.8172
STIGHAETDAE intoto ...e.... SOV 1 1 1 1 0.227 68. 110 0.4160 1,0898
hpostigmaeus navicella .oveievennennsn, . T | 1 1 0.222 £8.110 0.0750 T.0898
PSEUDICREYLIDAL intofo ....... s e 2 1 9 ? 0.778 238,690 G.016C . 3,819
Pseuducheylus S, vuieserensiomenanennns 2 1 9 2 0.778 738.600 (.0780 . 3.8150
EUPCTIDAE Tn10T0 vrvereurnnrenesanrenennen 9 b L2 315 3 4 3 20 5 7 14 g 7 7.058 2164781 0,040 30. 3069
EUPOUES SPv 1rsenraruenensnnararncanennn 8 b 123 313 3 4 3 15 5 2 9 g 6.036 T857.081 020740 75.0117
Eupodes par‘afusﬁer Citrbeenirviennaiaes 1 3 2 7 5 5 1.000 306, 800 0.0140 §.7952
REABTDITIRE Infoto vvouvvininveinsunnnnnes 1 705 A 1 ] 2 2.778 698.840 (1.0140 9.7845
Rhagidia sp. .o.veisiisirugsenennsmnnnns 1 7B 4 } t 2 7.718 $38.550 00T §,78k5
ERYTHRAETDAE Tn10t0 veveneverrnnerneenanns ] 1 1 1 1 0,279 85.290 0.0296 2.5246
Abrotophus BipTTus wevsrivosnenssnesanss 1 1 1 0. 187 51.236 §.0460 7,048k
Hauptnannia 5p. ..evvenvimerarnnnsences ] ! 0.1 34,055 0.0140 0.4768
TOTAL 8 37WoMe 162 81 102 26 66 22 14 36 4 21 95 52 30 2 % 60,333 18,510,184 0.0059 128.5895




‘ABLE 35

NVIBER OF TRONBIDIFORWES PER SUBSAYPLE FOR 10th JUKE 1963

. ¥ean number Nuwbers ilean Biomass Biomaﬁs par
Subsample 1 2 3 A 5 8 7 8 9 10 1 12 13 T4 15 18 17 18 per pgr per individual m
' subsample m . ng ng
ETRENYCHIDAE Tntoto wwsveeeissonanrnnsns 10 ] i ? i 1,000 306,800 0.0183 5,614k
Bryabia borealis .ieecesicerissionenans 1 1 1 2 1 0,333 162,764 0.0T40 T.5303
Eotetranychus sp. wevvvieriiieiieniinns 3 (.500 153,400 0.0140 7.1478
fionoceronychus Spa vavwvavasenacnnsiens 3 0.167 51,236 0.0400 2.040%
AROTETRANTDAE Tntoto vrvveverasrnennannn. ] 0.056 17.181 0.0120 0.2052
Linotetranus Sp. «seseeeeveronsncnseans 1 0.056 17.787 0.0120 0.2082
SDELLTDAE 10%010 weovneenrmacnrancncnnnes Vi 2 1 0.278 85.290 0,0140 1,194
Bdella 5pe ~eviniinmriieininaiiiinne, T T
Spinibdella cronini vevvueeeenseusanes 2 2 0.222 68.110 0.0140 0.9535
Cyta 5p. covviconnns e reeeirenenn ] 0.055 17.181 0.0140 0. 2405
MHAKTDAE inteto ... e eerisenreean . 1 1 A ] 6 ] 0.778 238,690 0,0140 3.3417
CUNaxa LAUTUS vrvesreennnsoonrnrenasnns ] 7 1 3 §.388 118,345 56740 1.6708
CUNBXA SD4 +anrmsrrnerasnnanesrasssins 1 0.05% 17.181 0.0140 0.2405
CUNAXO 1ES SPe wevnvennsmonnnnnnnnsnsns ] 2 ? | 0.333 102,164 0.0740 1.4303
IANORCHERTIDAE Trtot0 cvvvenvrevesvcnenas 8 3 37 1 12 4 4 2 17 A 12 ] 3 3 6. 044 2130418 0.0023 4,9000
Hanorchestes Sp- »eervurarsuossrnanses 6 3 3w 8 ! 2 1 15 4 1 1 5.000 153%.000 §.9020 3.0080
Speleorchestes sp. «veerenesreeneannnes 2 o 3 2 1 ? 4 1 ] ? 3 1. 944 545,419 0.0030 1.7893
SACRYBHATHTDAL Tnt0%0 veverevrnnrnvanaess 5 ] ] 0.389 119,345 0.0160 1,8005
Pachygnathus SP. wereesrorraserimeones . ? 1 1 0.222 "68.110 0.G160 1.0898
BTRICHAET 12 SPe senvrevsonncsvareenvors 3 0.187 51,235 00150 .2148
ALTCORRAGTTDAE intot0 wevmeverrunvans 1 40 3 8 b 3.1 955,455 0.0020 1.9089
Alicorhagia .ooveve.vizenns revrarrien . 2 40 3 8 4 3.7 05455 0.6070 1.5085
SCOTACARTTOAE intots voveveverennsvnnenn 2 3 ] b ] G611 187,455 0.0080 1.1247
SCULACEPUS SPy wrreeresrrsoerrernnsnens Z 3 1 4 ] G.677 187,455 0-0060 17267
TARSONEHTDAE intoto vvvevrvrvneves rveees 70 12 56 10 30 18 6 7 43 9 1 15 24 ] 16,844 5188.419 0.0040 20,7937
TAPSONEMUS SPr - - @ o snunreenmsransesses 7" 12 56 10 38 18 & 27 43 9 1 15 2 1 160k 5785.473 0.0045 70.7937
PYERDTTDAE Tntoto vuveveeonnnnnessenasnas 4 15 1 2 ] 3 1, 4hd 543,019 0. 0040 1721
PYQREDNOrUS SPr wueeenverssnanseesses e i 15 ] 2 1 3 T.hbk 43,070 0. 5080 T
TYDETDAE TRE0T0 vvrevevansoannnnrervres .- 7 Tk g 94 234 95 13 79 192 12 B 157 29 153 B 1 317,000 §7,755. 600 0.0115 1126, 1650
COCCOLYAOUS vavureansecnranesercasnrens 35 10 86 66 7 79 85 28 28 158 12 4 147 20 123 ] £9.778 15,271,890 0.0015 22,9078
TYEUS SPs & wavocsvunmneenrorcssnncrns 2 & " i 4 1 B b i 35 2 18 29 6 f.889 7,113.545 0.0135 28.5329
Tydels sp. b ceveviniriiiciianiiennaes 1 144 2 1 1 1 260.333 79,870. 164 0.0135 1078.2472
PARATYDEI DAL TNtOt0 vuvvvuenrsvcnvncenans 1 7 3 ] Z b 1 0.778 238,630 0.0120 7.8643
SCACLYABUS P2 20esuenravesrnnciararnns ] i 3 1 2 4 H 0.778 736.650 0.0720 7.8643
STTGHAETDAE 1ntot0 vvnneevensssnnsransnns 1 8 ] 2 1 1 1 ] 0.778 238.690 0.0161 3.8429
Apostignaeus navicella aveemeesssrssses 2 1 T ] ] 1 0.3%% 179,345 0.0760 1.5055
Ledernuileria sp. w.ve- tramaveirasies . 1 1 i 0,222 68.110 0.0160 1.0898
Stigmaeus SP. sevsenssnrancarisnmmranas 1 0.056 17.181 00,0180 0.3093
Agistenus africanus seeveevaviorsnneass i 0,111 34,055 {.0160 1,545
PSEUDOTHEYL DAL TnT0T0 veevnrsnonceannnsn i 5 0.389 119,345 0.0160 1.9095
PsoudocheyTus Spe cuvevevavevrssonacans 2 5 §.383 118,345 0.0160 T.9085
ANYSTIDAE TMT0T0 veveverrecmerecrnracnns 1 0,056 17.181 0.0300 0.5154
ANZNGIA SP. cevsreimrarnnrranoversarans 1 0.056 17.781 0.030 05154
FUPTDITAE 101010 vuvserrrvsonunovarensees § ] 1 6 13 1h Vi 2 45 2 1 5,056 1,551,181 6. 0140 71.7185
EUPOCES SP. savones e trenteesarnreneres 4 1 } B 10 10 2 ? i5 7 E.511 1,415,655 JO0TED 15,8052
Eupodes parafusifer wuuvveevevcessvess 3 4 ] 0. hhh 136,219 0.0140 1.9071
RHAGTDT DAL TNEOE0 vavvvuvonvrocaararsons 1 31 2 Vi ] 0.556 170.581 0,0140 2.3881
Rhagidia Sp. »essenecsnes JUTPO esnnees ] 3 1 2 2 ] 0.556 1707581 0.0T40 7.,738a1
ERYTARAETDAE intot0 wavuervnreruvoucnass 1 R ! ] 0.222 68.110 0,0270 1,390
AbroTophus BIPTIUS vevevnorsesnsosnases ] 1 g 34,805 0. 0400 1.3627
Hauptmannia SP. cavsvevovsverssrnavanoss ] 0.056 17,181 0,06140 0.2405
Erythracus Spe vovvvssnrsessonsszocssse ] 0.056 17.181 00140 §.2405
CHEYLETTTAE Tntoto vevvrvvevenveesmsonsas 1 0,056 1.181 7.0020 0035k
Genus IndeT .. overvsrvinsnrersoreecae . 1 0.056 17.78] 0.0070 0.03:4
0TAL 82 36 112 214 4588 204 124 5] B4 309 35 8 228 38 195 18 ? 10 356. bk 109,357,013 0.0118 1206. G404




ABLE 36

NUWBER OF TRQMB!EE_FURMES PER SUBSAHPLE FOR 8th JULY 1963

_ flean number Mumber flean biomass Biomais per
Subsample ? 3 4 6 7 B 9 10 H 13 14 15 18 ogr per individual il
. m g g
ETRANYCHIDAE Tntoto vvviaesesens SR, 4 2 2 ] 0.611 187,455 0.0282 5, 7862
Brycbia borealls vivevervisneseiensnees 2 1 0.278 85250 6.G750 TOGT
Honoceronychus Spe avvicvrvees raeeenaer 4 Z (.333 102,164 0.G400 4,0866
"ENTTPALPTTIAE Trt0t0 womeseersoeerecnanons. 3 0.056 17.. 181 0.0120 0.2062
Brevipalpus obovatus eev.veveen., wearine i 0.058 17.181 0.0120 0.72067
UTKERELTTOAE Tntato vvvevevrevaninennnns j 1 } 0.167 51.235 0.0120 0.5148
Tuckeraila 0FRATE suvsreeesrseaersnenes » ) } ] 57.235 0.072¢8 0.57%8
(TOTETRANTDAE T0E0L0 wunvvssvnssrennsonee 17.181 0.0726 0,2062
Linotetranus Sp. vvvervssscsnsrinerrans . 172783 §.0770 07682
IDELLIDAE 1nfoto evvsvsrvnnnns iressenenae 1 16 ] 204,836 0.0140 2.8640
B2 SPs verereesrrvsnrosinsennanans 1¢ 1 187,555 7.07E0 2.52kk
Spinibdella cronini .ov.... inenaeias 1 17.181 0.0140 §.2405
SUTEXTDAE TnT0E0 +rievnsnrnsencrnsesmsanes - ? 2 3 2 ? } ? 289.619 0.0140 5, 0547
Cunaxa 1AUPUS «eseennns S ieesen 2 ] 3 10775k 70,0780 75307
CUNXGTEES SPe 2resrernsrnnnenannonsnens X 7 2 2 i 2 187,455 G014 2. 624k
IANGRCAESTIDAE Tntoto vouevvinsnnnns 4 7 12 26 3 6 37 23 2 8 3 7982,710 0.0022 5.5520
Nanorchestes SPe .ae.oosasniasscraseans 1 5 12 % 3 2 3 13 1 7 3 7352.238 £.0020 k. 7045
Speleorchestes sp. wvvovnnnn.s i vsacines 3 2 2 5 3 10 1 1 630,781 0.0030 1.8823
ACHVENATHIOAL Tntoto ....... enamad Ciias 1 1 2 1 1 102,164 0.0160 1.6346
Pachygnatiius Sp. ... .evuens e ] 1 2 1 1 102,16k 0.0760 76346
ORDALYCHTDAE 1ntoto ..o oroiesvmndnonsn 34,055 (.0020 0.0681
Lordalychus SP. +.evevinssmisionasas v 3%.055 0.0020 (.0887
\LTCORHAGTIDAE 101010 wuvvvnenrnnnasnranes 1 72 16 579.545 0,0020 1.1581
Alicorhagia SP. weswisesisesnonn ] 12 16 £79.565 0.0020 17537
SCOTECARTDAE "intato vusivsvsnninscsnrnnsen : 1 2 1 1 5 408.964 0.0060 2.4538
SCULACAPUS SPu wvrvwanrisvasseressnnranns ] 2 T4 1 ] 5 508,064 0,8060 7.4538
TARSORENTDAL TRtotD wevevrsssnvrncennnnoas 15 34 50 2 32 29 13 0 1 13 34 15 ? 16 072,45 0,0C40 28.08%
T2rSONERUS SPv wsisraressonrs ieieeniias 15 34 50 32 32 29 13 30 I 13 W 15 2 16 70722345 0.00%0 78.089%
WEROTIDAE Tntot0 eeveveisosinnnrennos ' 20 T4 ? 1 | 3 5 1 801,055 0.0040 3.2042
Pygnephorus Sps siceesseserss T, 20 14 i ] 1 3 5 ] 807.085  0.00%0 .20k
TYDETDAE TE0H0 s:oniiviiivacinsaconnesse . 28 Bl 63 21 57 18 37 18 51 20 40 8 46 10, 686. 764 0.0056 59,8456 -
(OCCOtYAOUS SPe enrernssiissnsionrs 0 W36 29 2% &8 N 23 12 43 1 26 5 32 7,077,345 §.6015 10.5335
Tydeus sps @ cueeis 13 B kb 34 3 9 7 7 5 8 vi 13 3 13 3,323.564 0.0135 45,8681
Tydeus sps b cevcainns 1 6 1 2 1 7 1 1 340,855 0.0135 4,6015
SARATYDEIDAE intoto - 3 ? ] 3 119, 345 0.0120 1.4321
Scolotydaus sp. shsesvasvaivaiiiiaiviivs 3 i ] 1 119,385~ (.0120 fﬁ??
STIGRAEIDAE intoto suvavesevesiviaineusine ] 1 1 2 1 136,218 {,0180 2.1795
Apostignaeus Navicella eevevicesssesnee . 1 1 ] ] 85,700 5.0780 T.3656
Ledermulleria spe vevesvenesrssnesnsisns } 1 h1.236 0.0160 ,8198
EUPALOPSELLTDAE $nt0to vevueverrasiionsses 2 1 - 1 102. 164 3.0160 1.6346
Eupalopsellus SP. sveeesssnresansesosiss ? ] ] 107.764 0,070 1.5746
PSEUDOCHEYCIDAE intoto vewvusroroeisioniin 2 1 23 B 2 306800 0.0160 4.9088
PSaudoCheylUS SPe vvevevsronnernnseniioa 2 ] 2 3 8 2 306. 800 §.0760 579088
EUPODTDAL Tntota vuvvueevrvnrunrionsnnneit 8 216 g 7 5 12 2 8 3 8§ 2 g 12 2556, 564 0.0140 35.7919
EUPOdES P vaviveverrnnnnins 8 ? 16 g 7 B 12 2 8 3 3 21 9 16 7505.635 00740 35,0780
Fupodes parafusifer .e.vvesesrsminasess z 51.236 0.0140 0, 7173
RHAGTDTTDAE 1111050 vovrvervennssscnnnnsesns 1 1 1 1 1 1 136,219 0.0140 10071
Rhagidia SP. ....civmareerersaccransonns ] 1 1 ] ] ] 136.7279 0.0T40 18071
ERYTARAETDAE 104080 v.'vnvarevnesnersnnisn i 2 8. 110 d.0270 1.8390
AbPGIOphUS BTIPTTUS weereureviinrnrvanans ? 34,055 6.0400 1.3622
Hauptmannia sp. weevureeeaimer cnrnogas 2 34,055 0.0140 0.4768
TOTAL 8 173 130 95 143 53 86 Th 108 81 72 80 26,810, 945 9.0063 1467.7989




TABLE 37

NUMBER OF TROI‘ﬁBID['F{jRMES PER -SUBSAWPLE FOR 5th AUGUST 1963

Mean biomass

s, ; ~ Hean number Number Bioma;zs per
Subsampie 1 ? 3 § 5 B 7 B g 10 N 12 13 14 15 16 17 18 per per per individual m
_ ' : sutsample " g mg
TETRANYCHIDAE Tnt0t0 weveesverevnsencnnnnes 8 1 1 ] 2 ] 1 0.833 255, 564 0.0218 5.5713
Brychia BOreails seessevescsesereresssnns 8 1 1 0.558 170.587 ) 7.3881
Eotetranychus spv weineeniiinnennninn, N
_Honoceronychus sp. vavuiveniiriiiniinanes 1 1 ] ] 0.222 58.110 0, 0400 2,724k
Uhgonychus SPe sscsenancercsenasanareres ] 1,056 17,181 0.0260 04467
VIRGTETRANTDAE intoto eue..v.. eearianan ) 0.056 17.18! 6.0120 0.2052
Linotetranus sp. veveseervsusecuanunranns 1 .058 77781 570120 §.2082
BDELLIDAE intoto vuovvcrvenrnicininnnineanns 8 2 1 0.811 187.455 0.01%0 2,524k
Bdella sp. ...... e arm.rmanr e enaan -/ - T
spinibdella cronind veververmrarecearans 8 2 0.556 176,581 0.0140 2.3881
Cyta sp e 1 0,056 17.181 0.0140 0.72405
CURAXTDAE intoto ouoonuvunisnnmecevicnianns 5 ] 0.333 102, Y64 0.0140 1,4303
Cunaxa taurus .......eciiiiiiiiiniien., 5 0.718 N 0.0%40° IREA
Eg[l_“aigi_tijg -+ P ] 1.056 17.181 (.00 }.2405
HANORCRESTIDAE fntota vuvenen.iiinuanans 2 ] 16 2 6 2 5 14 5 10 1 6 1 1 4,000 1312,490 0.002% 3. 1500
Nanorchestes $p. .uvvivsis voveraninons 2 1 15 7 ] ? 10 ] 1.889 575,545 §.0020 7.7597
Spe1eerchestes SPe wvennrmnrieannrnnarres 1 5 5 4 5 10 1 ) 1 1 2.11 B47.555 .0030 1.9630
PACRYGNATHIDAL ntoto ...... Ceveirerearaes ] 5 0,333 102,164 0.0160 1.6345
Pachygnathius Sp. ..uuvesrssvernrinesunans ] 5 0.332 107, 764 J.0%60 1.5345
LORDALYCHIDAE Tntoto wvvnvnrusemannncnonsnn ] 0.056 17.181 0.0020 0.0344
Lordalychus Sp. +oeviuuneinineenenneoines 1 0,056 17.181 0.5020 0.03:4
ALTCORAAGTTDAE fntoto wevennrasueneeeeanras } ] ] 3 8 G 1.1 340, 855 0.0020 0.6817
Alicorhagia sp. v..vsessesmaruneesnracnns } 1 1 3 8 § .71 340.855 0.0020 0.6817
SCUTACARIDAE intotd vevevevsverssusnecnnces 1 0,056 17.181 0.0080 0.1031
Seutacarus Sp. svvveerncisiirriiinrsnaae, 1 0.056 17.187 0.0060 0.7031
TARSONERIDAE 101010 vevvvrovrevronnsrrunues 38 21 27 W0 ] 7 2 46 1 y.¢ 2 12.500 3835.000 0.0040 153400
TarSONGAUS SPe vessrsruncssrsesensncanenn 38 21 27 oW 1 7 2 46 1 20 7 17.500 3835.000 0.0040 T8 3500
PYEMOTIDAL Tntoto wevuveensossmoveassassnne 20 ] 1.167 358.036 0.0040 1.4321
Pygmephorus sp. csesuussensmsrunnanss 20 ] T.767 358,036 0.0040 T.8377
TYDEITAE TT00 vevvsoresronssusvsreovaos e 47 7 33 82 5 1 23 43 3 8 2 32 1 Vi Th. 944 4584,819 0.0087 39,8878
Coccotydeus Spe veveearsans Crrrenreeasnn . 27 72 20 6 5 3 yi b ] 5.000 1840800 0.0075 21612
TYORUS S04 8 vevuarmesnneerennnseeannes 20 7 10 0 1 15 23 3 5 ] 27 i 8,227 2522.510 0.0135 34,0530
Tydeus sps b vueevvrmrviineninisiiiniai, 1 . 5 3 | ! 0.722 221,510 0.0135 2.9904
PARRTTOEIDAE Tnt030 vvurvususnranvnnsenens 2 2 2 1 1 i 5.556 170.587 0,0120 2.0470
Scolotydeus SPe vevesrenrusurrsriararnnn 2 2 2 ] 1 Vi 0.556 170,587 g.a120 7.0570
STTGRAETEAE Tntod0 vvereuvvvrercserannennss ] ] 1 ] ] ] 0,333 102,164 0.0160 1.6346
Apostignacus Navicella veveeerevnsnnnanss 1 1 i 1 1 0.278 TR5.7230 0780 RGN
Ledermullaria sp. vvvvmrvcusninenancenas 1 0.056 17,181 {La760 0,274
PSEUDOCHEYLIDAL intoto vvvviesovvneunannns 3 ] 2 ] 6 ] 0,778 238,550 0.0160 3.8190
PseudocheylUs SP.  +evesrvuconereererenne 3 1 ? 1 § ] 0.778 738.600 0.0180 3.8190
TEWW?TWKFmtoio ...... b resrssemsivean : 1 0.036 17.18] 0.0750 0.2745
EUPODIADAE intoto . .veiiviieanininnennnns ] 10 11 10 ] i 5 3 7 10 i ] 3500 1073.800 0.0T40 15,0337
Fupodas P . avisnsss et inreey 1 10 11 10 1 Vi 5 3 8 g i ] 3,388 10739, 745 §.0740 T4, 556k
Eupodes parafusifer ......... e, 1 1 0,111 3,055 0.0140 0.4768
RHAGITTIDAE intoto ....... v etieermean, ] ] 1 7 1 0,500 153,400 0.0140 2. 1478
RRAGTATIA SD. vrrrsrenrmemrnansvnnrnrenes 1 ] ] 2 ] 0.500 753,400 §.0150 21476
ERYTHRAETDAE ntod0 oovvervevnesinennnnns .- 3 ] 0,272 58,110 (.03385 2.7885
Abrolophus Bipilus ........ tevimnirrorens 2 ] 0167 5T.736 -0kE0 7,053k
trythracidas larvae v...vouune. arens woane i 0.058 17.181 0.0140 0,2405
TROMBIDTTDAE $nto%0 vemvvvvrnnmesneusnsnvas 1 0,058 17.181 0.04C0 0.6872
Mlcrotromblagaﬁ?p. e b e bmiiee e naar s 1 0.056 77.781 0.0400 0.6877
CHEYLETIDAE Tnfoto vuvnvrvnsnnnvunnennnnns 1 0,056 17.181 0.0020 0.0344
Gonus inded oo ieuvmesiiiieiaiiienias 1 0,056 T7.181 00020 0.0%4k
TOTAL 98 &b 97 108 69 10 16 2 3z 11 26 1 14 79 B - 12,092,781 0.0078 100,0624

16 42,056
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£ 38 NUWBERS OF TROMBIDIFORMES ~PER SUBSANPLE FOR 16th SEPTEMBER 1963 ' :
. Mean number Number ¥ean bicnass Binmaﬁs par A
Subsample 1 2 3 4 5 6 7 8 3 10 1] 12 13 14 15 16 17 18 per Pgr per individual m
. L o _ ‘ _ ‘ _subsample B mg ng o

ANYCHIDAE intoto . wuu..... warrnenaren 3 : 2 0,218 85.290 0.014G 1.1941
yobia DOTEATIS wuemesseneenn wrrernann . - 3 i 5.778 B2 50750 T7%T
TPATPTDAE Tntoto. wevenns v banrmnen [ ? 0.058 17.181 0,012 0.2062
evipalpus ODOVATUS. +ruvenomsnnnsnaeny 1 0.056 17,181 3.0720 0.7062
TETRANTDAE T0E0%0 vv'vresesrcrunsness 1 ] ] 0.167 51,236 0.0120 0,548
notetranus gﬁ_“ .......... e 1 L ] 1 0.167 57275 ¢.0120 J.6148
TTDAETTNT0t0 e ianarnnnrereerninnns ] ] : g 4.055 0.0140 0.4768
yinibdeTTa cromind veeeesvsrenvnessres : ] 1 : it 35,055 0.01&0 - §.4768
XTORE Tntoto o . ioninenn amereannns 1 5 ' 0.333 102,164 0.0140 1.4302
maxg_tﬁrus. Crerewresernn st rcnsians k §.722 T56.TI0 0.0750 0.9535
NAXOTOES SPa. eusamuvntamenasssnsson . 1 1 6. 34055 0.0740 - 0.4758
IRCHESTYDAE intoto -v.u... etreraraeae 2 2 3 i ] § 0.889 272.745 £.0030 0.8182
1810rChes teS SPu eruremensinnniisuses 2 2 5 2 ] & 0.883 772.145 5.0030 J.8182
FCARTDAE TnT0t0 avunrasmanmmecmsncase 5 0.278 85.290 0..0080 0.5117
:EJEEEEEE SPs mssmensarassresevosraane . 5 0.218 85.790 §.00&0 I
ONEWTTAE intoto. veunsaseassees i 1 17 N 3 1.833 562. 364 0.0040 2.2405 ,
PSONERUS 5P waesassanasnsanssessens 1 LY 1 3 1833 562,36k 0.0080 7.2405
“TDAE TE0t0 vervarvnes ] 140 1 1 2 : 1 15 1 1 1 3.722 1141.910 0.0110 12,5610
1CCOEYHEUS SPa sworassaranrmersoncsans : ( C 1 1 0.778 738,600 §.0015 "0.3580
JOGUS SD» 8 . wemsevenmaesase ereirennan 23 1 2 B 1 1 2, hbh 749,819 0.0135 16.1226
TOGUS SPa B essvscsssncmsrnsnsanessss 1 1 3 _ : : ? i 0.500 153.400 0.0135 2.070%
TTYDEIDAE 101010, wavuenssarnnsrasnsann 1 : 1 0.111 3055 0.0120 0.4087
0totydeus SPs severvssrmvoanacas vesns | 1 0.t 34055 0.2 (.4087
SAETDAE 104040, «eusnmsnnsmcanensannnn 3 1 ' 1 0.278 85.290 0.0180 1.3648
sestigaaeus navicella cieeesecnnsas . 2 1 i §.777 58,110 J.0T80 T.0808 '
20ErTUT1GF12 SPa wevssnsescroenasssns 1 : _ 0.056 17.181 0.0140 0.2748
TIGNATHTDAE 1ntoto. veveeerscosesn ‘ ' ) 0,056 17,181 0.0020 0.0344
10h1gNAthUS SPr seevasemcssnacsssnas .- : 1 ' ' J.056 17.781 U:ﬁﬁiﬁ 0,03k
JHOCHEYLIDAE 301010 seeesrsanneaes 1 ] 1 2 5 2 0.667 204,638 0.0160 32742
seudocheylus Spe. aees waenens ‘xesssresa 1 ] 1 o2 5 2 0.667 204,538 ] 37087
STIDAE TNT0T0 muusvnssvosuransessnssns : 2 0O 34,055 0.01% 0.5519 .
8chsteinTa SPu. +ovsres rrranns rereens _ 2 0.1t 3.055 §.0785 3.5610
EREFFTTOAE intot0 waeenenvuiananess ' ' ' 1 0.056 17.181 0.0180 £.2749
DDIDAE INEORD mvrssesamnonnavosscens 2 3 i 1 ] . 0. bhk . 136.213 0.0140 1.5071
UPOUES 5. vraeensnscnnsromnnsinennnis 2 1 | : J.777 E8.T10 0,074 0.8835 -
podes parafusifer vu.u.eveneas 2 ] 1 0.222 58.110 0.0140 0.9835 :
BTDTTDAE ThE0E0 vrvrwenmrnrcarmrrenns 1 1 0.11% 34.055 0.0140 0.4768 ‘
NAGTATE v vvrre saumanesrana nueasens ] : 1 0.7y 3,055 0.0740 0.k768
TARAETIAE 1n80X0 wvvvmssvmaruamrenrens 1 1 1o 1 1 1 0,333 102,164 0.0400 b.0866 ‘
brotophus BIpTIUS wemseerensasnescncns 1 1 _ T 1 } 1 0.333 102,764 0.04060 &,0866

T0TAL - 3 i S ¥ 3 32 P22 3 6 3 36 9 4 7 - 9.833 015,764 0.0108 32,4518

£ ‘ .



E 39

NUMBERS GF TRC#BIDIFORMES PER SUBSAHPLE FOR

Ird DECEMBER 1563

Mean number Number Mean biomass Biomais per
subsample ] 2 3 b 5 6 7 8 g 10 17 12 13 14 15 16 17 18 per pgr per individual m
' subsanple m 1y Rg
ANYCHIDAE 1nt0t0 uvvereurunrvinennnn . 10 1 ] ) 1 0.778 238.6% 0.0251 5,961
yobia BOreaiis vveevvsssvscrascnsarsvea 1 0.056 T17.187 05740 0. 2405
1Gonychus $ps esuas aeas errerrseanans . it 1 T ] 0.722 221,510 0.026G 5,75493
TPALPTOAE Intot0 wvvevevrsnsrnsvaennss . ' 5 2 0.389 119,345 0.0120 1,432
evipalpus oDovatUS veurieeronenns I, 5 ? 0.389 176,345 K T.5321
(TBAL fatoto ...... Ceereereetreraaens 16 3 2 3 3 2 2 6 6 9 ? ? 3 3 ] 2 ] 3,044 1,210.0618 00140 16,9403 .
2118 SPr cerneeens U . N 2 1 3 1 ] ] 3 8 2 2 1 | ] AR TR4T. 655 0.8750 NG
TRTbde11a Cronint seeeversenssnsasanees 5 ] 1 2 ] 1 3 6 1 ? 1 2 1 ] 1.833 562. 364 00140 7,873
XTDAE TNT0Y0 veumvernperassos . 7 3 ] 9 2 3 8 2 Vi ! 3 4 § ? 3 8 5 §,611 1,414,655 (.00 19,8052
naxa taUrUS woorernaeeneeoennn [OPPPP 5 300 9 2 6 1 3 2 2 6 2 2 8 5 3778 1,159.090 0.0740 16.2273
NAKE Sy 2ereersrenoraesans erreraains ] 1 1 ] 5.222 58,110 00140 0.9535
MaX01deS SPe wuississessrsrrinnrerniaes 2 : 2 1 2 2 | ] _ 0.611 187,455 00140 7. 5244
RCAESTIDAE intoto vewessvrsmesnsusenss 53 27 80 59 59 1§ 3% 28 26 43 7 3] 16 41 50 56 53 Th 53,111 13,226,455 0,0026 26,4529
NOPCheStES SEr rrvuevnnnsvess veesesses B3 2179 89 59 6 3% 28 26 43 77 3 19 41 50 56 53 T4 §3.055 73,200,581 §.00z0 T8.8197
21207 CHESTES 5Dr  tnvressrsnsenasornass 1 ' 0.056 17,181 00030 0.0515
YGRATRTOAE Tntoto wevverersneasssosraes i 1 ! 5 Vi 3 z 6 8 6 B 2.1 B47. 655 2.0180 10.3625
Chygnathius §P.  cv.vessrersivemiieonion 2 ] 5 ? ] 5 6 § 3 1.722 578,310 0.0760 TE.E530
michaelia spe vu.vo.e. e A . 1 2 2 1 1 0,389 119,345 0.0160 19095
IALYCHTDAE intoto «..'.us.n. v ] 1 0,11] 34,055 000720 0.068]
rdal ychus Spa vevn.vs. .. ke FUUIN 1 ] 3.7 35,058 §.0070 0.0887
ORAAGTTDAE intoto ..... Crrresiaaes . 1 3 . 2. 0.333 102. 164 0.0020 U, 2043
COrNEGTE SDr wereveranneiscnrnssonnnes 1 3 2 §.233 102,764 3,0020 §. 703
RCERTDAE intoto wevvinns.s rieaenens 5 0,778 35,290 0.0060 0,5117
:.EEE?_E?. gﬁm.“. ....... 5 0,278 85.790 5:5@65 §.5117
OREATDAE intoto vevesssssvenorscnnuzees 88 33 48 5% 32 N 67 w5 % . T8 78 35 33 85 158 76 71 55.778 17,112.6% 0,000 £8.4508
IPSONBMUS SDr  +aensaesenons fyereanaes .. 68 33 48 59 12 N 6l w6 78 79 35 3 ¥5 158 %7 55.718 17,7112.6% 0.0040 66.£508
TTTIAE TnHQH0 +ousnvvarsvnnnrrrsnensras 15 7 82 5 5 3 6 3.667 1,125.036 0,0040 L,5001
ﬁgmephotus BDs wowsrsnssarronnirsrssatse 16 7 Yoo 5 5 3 ‘ 6 3.567 T TETH 0.0040 FRO0T
TDAE TNT0t0 wuvemnnnrennromnnns ereeene 5% 307k %8175 10 269 W 138 156 296 108 72 70 66 4] 58 127 151.833 46,582, 364 00051 737.5701
1CCOtYdRUS 5Ds wrerrremaioriiiiinriensy  1Th 69 102 282 158 122 170 23103 103 180 73 48 50 kB 12 29 57 106,278 3‘2"5‘95 350 §.0075 TREIE0T
[GGUS 8P @ reemsernrrarsirvesanaeiecasy B0 38 41 66 16 47 99 3B 51 15 3 2% 2 20 29 2% 59 W Qi 13,788.819 0.0135 186. 1491
/BUS SPe b veerraeessiinaaes 1 1 2 ] 5 ] 0.611 187.455 0,0135 2.5308
TAFTDAE 10H040 vveevenvsvarsssnansances 7 2 5 6 2 213 ] 2 i 3 12 3 9 L i 4,778 1465.880 0,0163 23,8940
1051 1gAaeUS 127168118 +reersesrannenrans 7 2 2 15 i 2 10 ] 1 ] 1 2 3 3 ] 3.500 1073. 800 030780 17,7308
wdermuilteria SPe sesessarennene vavenanse. 1 1 1 ] 3 3 0.558 170,581 0;0160 2.7293
TTOMGEUS SDr «ersneomrarsnenersanes 2 2 ! 1 7 1 3 1 0.722 221,510 0.0180 3.9872
\LOPSELLIDAE Tntot0 seveasrannansvonsnas 1 0.056 17.181 0,0160 0.,2749
1pa10psal TUS SPu wramnseerenes erressanes 1 0.056 17.781 070760 0.7749
JOOCHEYETDAE intoto wvvenveneaeserannns ] 1 1 0.167 51.236 0.0160 0,8198
seudocheylus SBrrernnererinns . ] ] ] AL 5T.736 {70750 §.a198
JDITAE THI0T0 vevarernsenrsornnnsannns .. 1 Mg s 200 w13 s 7 580 78 67 9% 103 18 119 38 0 85.333 26,180,164 00140 366.5223
1podes SPe sersee reieeerreeanans ceeen 1B 15 53 210 730 131 144 21 § 60 78 66 9% 103 18 19 36 20 ho122 25,992.710 5.0T60 303.3079
1podes parafusifar v.yvesvesvansssnsnsnean b 1 5 1 0,811 187.455 0,0740 2.52%4
SIBTTDAE TNE0T0 wresrseensrerronernrsenn ) 2k 2] 1 1 1 1 0,778 238,390 0.0140 13417
120112 SPn vreenurnrcennrosrmansnnrenss 1 2 4 7 ] ! 1 1 0.778 738,500 §.67AD 3.3417
TARAETDAE i010t0 vvemerareseunvroneasens 1 1 ] ! g 1 0,833 255,554 0.0182 59058
srolophus bipilus et e enes } 1 g1 3,055 00400 1,377
rythragidae tarvaglee.. . .vvvsevsrasocaes 1 ] 1 4 C.667 204,636 G740 Z.8649
BPTUS SP. ~-rnvvecursssnrsmrannrarsseers 1 0.056 17.381 0,0400 0.687?
TBTDTIDAE T0tot0 . veverserserernraesen 2 ] 0,167 51.236 0,0174 3.8915
LEUT1ErTa SPr  werivensraneorreressscans 2 5. 3%.055 3.5030 )
Torotromb idium Sps «emvsnecsmmesnnenens 1 0.056 17,181 0: 0400 0.784
DPAYTDAE TNE0T0 »eovmmnreronnsacomnennas ] ] 1 1 5 8 5 LK 340.855 00010 3.4086
ENUS TN0BE vormrencrunsossnncsasressenns 1 1 1 i 5 f 5 .17 340,855 750010 3.5086
RIDAE T0t0R0 vevsvunvrussnarignrnssnsone | 1 2 0,222 g8.11¢ 0,0406 2.1244
DAPTS SPa worensssiossrnnseonasannrasars 1 1 2 02222 68. 110 0,0800 2,725k
ToTAL 536 312 39 726 k2 H09 58 N5 195 314 549 09 236 282 1% 502 2@ 43 360.388 110,567, 345 89,0072 799.0772




ABLE 40

NUIBERS OF WESOSTIGEATA PER SUBSANPLE FOR Zhth SEPTEHBER 1057

Subsampls 1

7008 9 w0 N 2w W15 16 17 18

Mean rumber
per
stbsample

amber

Dﬁf’

i

Hfigan biomass:

 per individuaﬂ

ng

Biomaﬁs per
m
fg

HOBACARIDAE Tntoto venrmenrirennsnnn. i
Rhodzcarus sublapideus ......... i
Digamaselius badenharsti ............... 1
GamaseilUs SDu - ovon vos s ernssnnenon,

S2prolaelaps Spe vurieersrenrninnnnus
GanaseTT0pSTS SPu vuuvenernnrens vnsanns
CEOSETTOAT Tn¥oto wouvevenvnnssenansnen.
Asca spinegg-::T ..... deevatemrrreerenaan
fsca 28tRI0DICA vurursse.. .. evrariian.
fanasellodes Seminudus eusen,,.. e
Protoganasel Tus 5Pe 4 wvevesvrserennrens
Profogamasellus SPe D tirresineracieanns
Protogamasel 1us Spe € everevennss reveas
[asioselus SPa 8 eeevnua Peisssvesanasas
Proctofaelaps S0 cevnvsueresnsononnenns
AECAPTTDAE T0E010 vaensrnsmnenrerinnesns .- 3
Gaeolaelaps paracasalis .ee... rereera . 3
(12801281905 5P. 8 wserenseerasnnrnnanoan
Gae07a61aDS SPa D srvvevecrarncncascaanse
COSMOTABIAPS SPe veunnnsesvnnnnrannsanss
Laptolaclaps €1egans wueereeeevvensssse
L2alaspis Spe sevevevearsseannnns wervans
Gen. nov. SPEC- NOVevussanncarnnsooosean
Laelaptidae 1arvae vuveveevnvncasernsans
\CRYLAELAPT [DAE in tode wovenniiiniiia

Pachylaeiaps SPe vusvseearaesnon avreanen

5T§1y5eius CTo P
Typhlodromus {Neoseisdus) spe wuusvenn.n

IEROSENIDAE inteto vivenrvnvenenvniannn,

Kleemannia sp, eervrerevniennsninnnas

17.181

0.0220

17,181

68,110

0.0220

0.00850

17.181
i7.181
34055

584
153.4

17,181

0.0183
6.0020
0.0020

0.0400

0.3780

0.3730

0.4087

0.3144
0.034%
[.6681

€3] Cas
L
DI'CJ
) o
@ o

0.833

235,584

0.0177

b.5%19




LE 41

NUMBERS GF MESOSIIGMAIA]?PER SUBSAMPLE FOR 22nd CCTOBER 1962

Subsarple

6 7 8 9 19

1

12

13

1

13

16

17

18

Rean numbar
per
subsample

Number

Toan Biomass
per individual
L g

Bicmﬁss per
f

fg

IDACAREDAE TntOt0 vevennosrenrassrmsnnns

ligamasellus badenhorsti L.......tiie..
amasellus SP. wavssrsiuirsinevirnoneaen
aprolaglaps SPe ceesseenisieatviiaires

anase] 10ES TS SPu eun.vaversssvanassvs

OSEHIDAE n10%0 4vvvneneninrersareennnn

SC2 SPINOSA Luv.is vvmananoan onan

sca aethiopica ,ueuivvireinsvivianinas
iamasellodes seminudus ....ivsciveniess
rotogamasellus sp. a2 .....eeceees

rotogamase1igg $Pe B sensniiiiiien f:

rotogamaselTus $9. € La..ieiiiiienenes
2870S81US SPu A cevevvemennirannveones

a510SeTUS SPe D vulurirusiiuiinleonian

asolaslaps paracasilis .;...g,{.,Q{.;;.
2001221aPS SPa @ sesesirecenmesnirans .
2801861808 SPu B iivsernrenearnnsoares
DSHOTACIAPS SPa  euvovecensansssasarene
eptolaciaps elegans cevveviaans e rune
261aSPIS SPs ~vveeccernrvaiisacacinaans
ERs NOV. SPBC. NOVe savsnussssns enaves
281apt1dae 1ArVAE seresnensnvssmnerenes
HYLAELAPTIDAE intoto seevaus.. sranrenas
achylaeTaps SPe cosverenssvasasoassoan,
TOSELIDAE Tntotn vouveissvumensnsness
MhlySeius Spe 8 vesesrovrrsnasnrsoremes
mbiyseius sp. b ;,;;;¢.,,,.,,,.,.}.,...
mblyseigﬁ $p. C .Z..,.;.l..,,g,,,,ﬂ....

mblygetus spe d Wuuiostvrcrnmscvionmsas
yphlodromus (Neosaiulus) 5Pe vecerusraes
BSTTIDAE intof sverurvimorivmanirovenee
ROSENIDAE intoto ...t ivesin. PED
10@MANnTa SP. .. vhuiettaiinenrinsisins
PODOTOER Tnt0t0 woesiinrnsienrnenses yas

0.1
g1y
0.056
0.0%6

118,345

85.2%

51,236
17.181
17.181

94, 255

4(8. 96k

34.055
51.236

0.0110
070770

00110

00117

0.0183
(4.0020
0.0020

{70700

D.0340
0.0500

8.02%0
0.0Z40
00080
7.0080

0.0k

3.5338
2.7510

1.3128

£.3579

G.9378

i

i

18621
8.1793

1.1579
2.5618

0.8173
0.8173
0,1374
0.137%

12

.n

954,435

00161

18,3161




LE 42

NUMB'.ERS GF HESOSTIGMATA PER SUBSAWPLE FOR 13th NOVEWBER 1962

, o Mean number Numbers Pﬁeé'n biomass Biomais par
Subsamp]e 5 8 g 10 11 12 13 14 15 16 17 18 per peyzv per: individual m
subsanple m ng ag

DAGARIDAE intoto »evrvvnessvsssnnees 5 2 2 1 ? 6 7 1,722 528.310 0.0121 6.3926
hodacarus SUDTZPIAEUS - semesmeawsse b 2 1 k 0.96% 780,610 AER 3.1858
iganasellus badenhorsti ......ic.i.. 0,056 17.181 0.0220 (.3780
ANASETIUS SPo ceoseoancnnnves 1 i } 5 3 0.667 204,636 0.0110 2-2510
EEFETEQTEDS SPo saieisercisracrasans ’
ANA5EI10pSIS SPe cianeetruvasasinnns 1 0.056 17.181 0.0333 0.5721
OSEJIDAE nE0H0 vuunreseeavrmransass 2 A2 5 3 L ;i 2.222 681710 0,059 h.0221
SCA SPINOSA ssremssvrsssosssrnasnn .. 1 0.056 17,781 5.0z20 0.3780
$Ca AGENIOPIC wruvee ereaesrnee Weven ' .
2350110005 SenTnudUS. +euviansisrans’ L 2 Z 1 0.323 102,164 0.0183 1.8896
FOL0QaNasel IUS SPu & serssnnsecerans 2 i) 1 0.833 255.554 0:0020 0.511
FoT0gARAS GTIES SDa B censusssnsornis 7 ] 4 1 i 0882 272,745 0.0026 0. 5455
r0t0ganasCl 1US 5P € cressoinensivman’ : ) ‘ ‘
BS10SETUS 5Pt @ sieenresmnsninoaennss ] 0.056 17.381 0,024 8.4z
EEQE sp. b omristcnnranss wawasuy ’ o )
FOCIGTACTAPS SPo savscwrornsnrarasen 0.055 17.181 (.£200 0.3436
LAPTIDAE T0t040 +nionisseansasnvsrnn 2 LA 1 2 3 6,056 1,857.981 ;0260 48,3075
2e0laelaps paracasalis. wveessesonros 1 8 2 0.722 221.510 U.E.D‘2GO L &35%
i220126%aPS $Pe 8 viieirarassrorcones ' ' o
2601207208 60 B Lavniers 3 2 ] 0. 500 152,400 0,0200 3.0580
DSMOTAZIAPS §Pr  +anerenscssionvins 4 2,611 801,055 00340 27.2350
0013E12DS 218gANS weveersen nisns &, 3,055 00500 1.7028
A2135D1S 5Pv wansverrsonnerurniosnsy 34 1,889 579.545 0,0200 11,5908
[ERUS N10Y. SPEC. NOVeiunssommsmncssss ’ ' _ '
aslaptidas 1arvae cevsvevesicranines 1 1 1 0,222 68.110 0,8050 0.3406
HYLAELAPT IDAE intot0 wivivvaiovsnans
'achy12e1aps P wivavrsarocssnssanes _
TOSET IDAE intoto wveusinvessessnions 1 1 g.1n 3055 0,0080 0.272
Mb1ySeius Spe 3 sweesens reravmenens ! 5.056 17.781. 00080 NE
MBIYSEiUS SPe B vewsrvosssnrsvmories i (.0586 17.183 0.0080 0.1374
\_m_lg_lysm SPe C wamanssenermevrrinin :
wmblyseius spe d cenreurirnseass e
'yphlodroaus (Neosefutus) sp. cearane
WUSITIDAE TA10E0 wuvmsvrsannaneasinne ! z 0.187 51.238 0.0400 2,040k
ROSETIDAE Tntot0 vaserverosioanonnes
ﬂeemaﬁﬂg $Pa et v saerieseeenenny
JPODOIDEA IntodD .urvrwaseserensivans’

ToTAL o N W 5 103 2 - 1 13 13 ] 2 - 10.278 3153200 0.0104 51,0455




LE 43

NUMBERS OF MESOSTIGMATA PER SUBSAMPLE FOR 17th DECEWBER 1962

Subsanple

10

N

12

18

igan number
par

 subsample

- Numbers

Hean biomass
per individual
; 19

Binmas§ per
m

ng

JACARIDAE 101010 cuvevsnnerananernsenss
todacarus EEETQEideus ...... srrshecinne
fgamasellus badenhorsti seev... weannsen
Eﬂﬁiﬁllﬁf SPe amenres waresbasrdsinanen

Prolaclaps SPe semseciosansearsareance
wmasetlopsis sp, ..

L L SR RN

}SEJ | DAE intﬂ{ﬂ L T P
S0 SPIN0SA wavsessvisores s sanreasens

ica aethiopica .ov.. wewmavureeasane .

imasel Todes SeMinUdUS +evesescsansosons
010ganasel TUS SPu 2 secenencmenrmnsens

0109am25etTUS SDu b virmennnr i caean

0109213561 1US $P € avevrivonsvameses

IST0SETUS 5Pr 8 vivvirrrvnrrrvavenaoins

1IST0SETUS S0x B vrvvrrrirsnsanrninneens
051012818DS SPe virmrnirrnnrinnrninen

LAPTIDAE 101010 vevvnevernnnnns. evemen

1ieolaelaps paracasalis .. ..uu.v.voesves

1801221aP8 $Ps D cuvvvvainn cvreeirn s

1SM01 201208 P o v errsrrrmnnroreess

ptolaelaps elegans vvvesviesnsrsrses .

18185078 SPe vawrvrnercunsrontiinsciron

Mo NOVe SDEC, NOVe swswnsmsssassnnesns
telaptidae Jarvae savesssncarveovsmeces

YLAELAPTIDAE Intoto vuvursivsinivenca,
chy12818p8 SPe vsvinnirminavisinanias

CSENIDAE Tntolo vewsensrsscsvanonnsnne
DIYSETUS SPr 8 vvvevennnnranes trasasus
bIYSEIUS SPs D vevervnnens cesigeervaras
[b]ysﬁiﬁi SPe C emenrvenes frrneeraennan
DTYSETUS SPe 0 vanenonroanneonnnnens .

phlodromus (Neoseiulus) sp. weeseeses .
SITIDAE intot0 cucvesrenmensorearnnnas

OSEHDAE 101010 waeueenrcnsnerasaesess
BEMANNTE SPr  arsvesonsenmnscnnansrnam

ODOIDEA B6E0LO vvunnvrossrnnnssoranas

0,222
RN

8.1

0.278

0.056
0.056

U.167

0.056

0.055

197,45

34,055
136.219

17.181

85.280

17.181
17,181

51.236

17.18]

17.181

0.0183
0.6020

10,0020

£.0200
0.0340

0.0200

-4, 0080

0.0080

0.9373

0.6232
0.2724

0,034

1.9
0.3436
0.5842

1.0247

0.1374

01374

TOTAL

i i e e e e e e

1.167

356,036

0.0105

ﬁl

3.7085
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NUKBERS OF MESDSTI:GMATA PER SUBSANPLE FOR 23rd JANUARYWQBB

Mean number Nunber Bean biomass Biomﬁss per
Subsampls 1 5 7 8 9 10 11 12 i3 14 15 16 17 18 per pgr | per individual n
_ _ : . subsample m 5 ng mg

LCARIDAE Tntoto vveviivenrvnonncecesnss Z ] Z : 1 ? 3 A -7 1.333 408,564 0.0129 5,72756
1dacarus sublapideus v.veesessiseennnnn } 1 1 3 Z ] 0.667 204,536 0.4710 7.7518
jamasetlus badenhorsti cvvevevneesnerns . B
N35E1TUS SPu bunvnennnsusnisnvsnsranren 1 2 1 2 ] £.556 170.581 0.0118 1.8753
01a218P5 5Py wenversrevansinssssnasnn
ESETTOPSTS SPa +evressseeenasare 2 0.111 34,055 00333 11340
EJIDAE 10toto veveserennveas sreensens Z 15 4 YA 1 7 z 1 2.389 732,345 00088 B. 4482
8 Spino;a'—._:......,..,_...._..._....,.‘.. T T T T
3 BEINTORTCR vevsruusrannrnersnsanesnn ! 0.1 34055 0.0050 0.1703
1256110065 SEMINUGUS wauresansesnneoans 8 1 2 3 1 0.833 255,56k 0.0183 4. 6768
H0gamasel Tus 5P @ svvamrwmvassensnses ? 1 1 0.389 119,345 0.0020 0.2387
£00aMasel TS Spe b vyrersrnn. i 7 2 ] i ] 0,722 221,510 0.0020 0. 4430
F00aMASETTUS SPu € vevenvrsaevnnssonan ] ] 0.222 68,110 0.0020 0.1362
TOSETUS SPr @ surenernsrsnnernnsonnnn ? 0,111 34.055 0,024 0,817k
T0SETUS SPe B vovurerrerenereersarns
EEE
PTIDAE intoto cuvvvenrvnnnsunnsns amera 3 2 4 3 & Z ] 1 ? 3 7 2o A4hk 143,818 0.0207 15,5213
01261apS pAracasalis veeereesesrsnsens ) 3 2 - ) 1 T.777 350,855 00700 TB.8TTY
01361805 SPe B savsvureroarnrveroranes _
012E18PS SPe B vensrarasrnnnnmeacannes 1 1 _ 6 ? ] 2 z - 3.833 255.564 0.0200 5113
M0TAETAPS S0s wavovnrnsrsrnseneennenns 1 0.056 17.181 0.0340 0,587
101261305 61€GANS 4areusrarsnesanncnes ] 0,111 34,055 0.0500 17028
135015 5P suvsncescrussrnersonnnnnnne 1 0.167 51,236 0.0200 1.0247
:hm: SDBCY NOVe wvencuvarecosvracas «
Taptidae Jarvae - rereenane 1 0.167 51.236 0.0050 0.2562
LAELAPTIDAE fntoto «us.w rerseasaraves 1 1 0.167 51.236 0.0240 1.2297
hylaelaps sp. +vevneennn.s corasrasane i ] 0.T67 51.236 0.0240 1.72897
SEVIDAE intot0 weveesemuoecneveannnons
1ySETUS SPr B serveracsrscencanreennes
TYSTIUS SPe D vsveensesnnsrsannnrsanes
1y38TUS S0 € ysvnverrvnan srerrarerie
TYSETUS SPe 0 vavrnreennrnnrenrennenns
hTodroaus (Meoseiulus) Spe eveeeuaees
17| DAE iﬂ}fﬂjf?. eherecareriruiisnernine
SETIDAE 301010 wvvrvurruvrravsnesnnans 1 0.058 17.181 0.02&0 Ufﬁié
AMANNTE S vrereeeiosssassenensnenenn 1 §.056 17.78] 00250 0.4123
B0iDEA intof:_o_ .................. heraes

TOTAL G 10 4 4 14 i 3 1 13 7 5 - - 6.389 1960, 145 0.0147 28.8888




LE 45 | NUSBERS OF HESOSTIGHATA PER SUBSABPLE FOR 18th FEBRUARY 1963

E Mean number Nurber lean bipmass Biomass per
Subsample 1 2 3 4 5 B 7 8 5 1 1 12 13 14 15 18 17 18 per pgr per individual o
- subsample " ng- g
DAGARIDAE 10tod0 vovennverrennens e ] 3 18 3 | 1 19 S ! 1 2 ] 1 5187 1278.435 G.0117 14,9577
qodacarus sublapideus «veeceevensvoneas 3 13 3 ] 12 5 | 3 2,778 T 508,550 g.oma “7.5878
igamaselius badenhorsti .cveeensrveras . 1 : . 0,056 17.181 0.0220 {.3780
AMASE]IUS SPr sesnvnesnnnssronnansenms 1 b 5 ] 6 L2 1 7 1 8 1.722 528,310 £,0110 5.8114
IPPOTACIALS SPe sasrnveronscrononnssnns 2 ' 0.111 34,055 0,0260 0.,8854
iﬁggﬁﬁﬁgﬂi—s SPs eebvwrssrorreracrssnns ' '
SSEJIDAE 108010 wevvriinveienienennnns 12 6 ] ] 13 22 9 1 2.61 801,055 0.0068 5, 4472
5C8 SPINGSA +vvevernrrrenrsannsnnnenn ' ] 0.056 17,181 0.0770 0.3780
50 ABLMTAPTCA vevereervrrvrarannasens 1 0.056 17.181 0,0050 (.0859
1352110005 SEMINUOUS +ueverrseesnnenas 1 2 2 . 2 0.389 119,345 0.0183 2. 1840
"0toganas el Tus SPe 8 vivevrerrriennnene 4 8 ' 1 1.000 306,800 (,4020 C.6136
“0TOGANASEITUS 5P B vunvsresrvnssnanns B ] 3 1 b 0.833 255.564 0.0620 0.5111
~0%0Ganasallus $Ps C evroanen vreinans . 1 ' 0.056 17.181 G.0020 00344
35 105CTUS SPo B sevvevssmsocrsvenssrnon ] 3 0.222 £8.110 (. 0240 1. 6346
3S1052TUS SPa D vuvererersonensosonseos ' '
"00E0Ta61apS SPe suerenvivuinirianiains
APTIDAE Tntotd vevavennsenn evaerena . 3 1 6 3 1 3 1 3 ] N & 1.556 477,381 0.0231 11.0275
1601ag1aps paracasalis seveveerscennses ] 2 ? ] 1 §.380 116,35 0.0700 T2.3888
iﬁﬂlﬁﬂéﬁi SPe @ ravveranrvrcnnrrosanes
13013614PS SPa b vevneerrnenranenns ] ? ] } 4 i 4.722 221.510 0.0200 44302
1800128 18PS SPs cvevniarrsnnarrneesiies 1 1 0,141 34,055 0,030 1.1578
2ptoTaeTaps @T8GaNS wueeersvavscrannnes 2 ‘ 9.1 34,055 0.0500 1,7028
16TASPTS SDu voevsenvronse evieeevanaes i 1 1 ' - 5,222 68.110 0.0200 1.3622
. oV SPECs NOVe sevesrnsarroreesnne .
121apL 1028 1a7VAE ssnesrsrenncnernsnnes
IYLAELAPTIDAE $ntofe wessnnsnes veanenns
Eﬂﬂﬂﬁ@ﬁ SPe senessensasna Meevrasees
[OSETIDAE TN010 veveresnnensnnoraneens 2 ' 0111 34,055 00080 0,272
nblyseius SDe B sreesennninrvnesenseves T T T T
BTySeius SPe b veereervenene rerierecns , 2 - .11 34.055 0.0080 0.272%
ﬁETySeius SPe € ouvevnesromssvrariossene :
HEWSeius SPu 8 mvvrssrncasrassvsiasons
sphlodromus (Neossiulus) spe wevuuee...
ISITIDAE intot0 voovvvnneanarnnrnresas
WSEUDAE 1080 +e e eereaeesameerrnnns 1 0,056 17.181 G.0740 0.4123
1ERMANNTE SPv —vmeverrrerincnsesearaos ‘ ] - J.056 17787 .0750 0523
0D0IDEA intoto ...... e rmreavaien .

TOTAL 3 2 28 21 7 ? 2 32 3 12 2 1 ? 5 2% - 1 - 8.500 2607.809 6.0123 2.



P4 NUUBERS OF WESOSTIGHATA PER SUBSANPLE FOR 15th WARCH 1963

: flean number Bumber  flean bihmass Biomﬁss per
Subsample 1 2 3 & 5 B 7 8 g 10 1 12 13 1% 15 16 17 18 per pgr per indiyvidual m
subsaaple m g ng

ACARIDAE 1040t vuvunrorannsnnannunns . 6 18 2 2 3% 1 1 5 1 _ 1,944 596,419 00131 7,813
gdacarus sublapideus «.ovevusuosnsssons T 1 1 1 i ] ’ 0,867 70k 535 ¢.0110 72510
gamasellus badenhorsti uvuieevsvusnson " 4 : 0.222 §8.110 0,0220 1.4984

MaS11US SPs vevasvnemrnresnuronrvuens . 1 2 1 ] 2 Yooo3 1. 5 0.5%: - 289,619 0,610 3.1858

Prolaciaps S$Pe wseacensinescns evrnvaas 2 : 0.111 34,055 0.0260 0., 8854

mase] oSS SPe ewerenaes Cvamesoa e

SEJIDAE $0t040 vevvvaenenrsernimeanasan 5 5 2 w2 ¢ s 33 ] } 2 Tk 1 3.278 1005, 690 0,0060 60341
€3 SPINgSa Loveiiiisieniniiriaan ven : E T T

ﬁﬁ,ﬁhigﬁiﬁé e dnreruieas R nasns :

F25¢11008S SENINUAUS wevsveenen ceviees . 1 2 1 1 B.278 85.290 0.0183 2.4137
ot0ganasel Us SPa 4 «vessees crecennen . ? 2 3 i ] 0 0.722 721,510 4.0020 0. 4430
‘o10ganasel Tus S0 b svrvicrvanennses 3 g ] 5 2 ? ] 1 ' 2 ? 3 Tabkd 143,019 0.0020 0. 6860
0%0ganasel 1S SPe € axecnsreees areren ‘e 1T b _ } } 1 0,444 136.219 0.0026 027124
157056TUS 5Pr 8 sreess R, . 3 7 1 1 0.389 119.345 0.0240 7.8643

1S70S81US SPa B mecasrrctesrroreasssssans

wctolaelaps S0 seseves wrevars whramrsan

APTIDAE int010 +eeneneucens R, 5 7 2 1 3 2 4 2 2 1 9 3 2,000 613.600 0.0208 12,7629
1601aelaps paracasalis i : 0.056 17.181 0.0200 0, 3436

-----------------

1201281aPS 5Ps @ savmrassnenasiarieninees ,

3013018DS SPe B weverersssrasiaressaeas ] 21 1 2k 1 : 1 : 9 3 1. kbk 443,019 0.0200 8. 8604
JSNO1AC1aPS SPa = ennrvsemrrarenss 1 0,056 17.181 0.0340 0.5842
Sptciaciaps elegans .. 2 : ' 0,111 4,055 0.0500 1.7028

ssar AR s IrANRS

iglaspis SPr sesesusnsensrasan weraraanen 1 1 1 0,187 51.236 g.0200 1,0247

B. NOY. $PEC. NOVe wesssaasarsecanssnss : |
aglaptidae 1arvae comeresvans treeeamars K 1 1 o] ' 0.167 51.7236 0.0050 0.2562

HYLAELAPTIDAE intoto wuevenerancrsncanss 1 1 1 1 (.222 68.110 0.0240 1.6346
achy1aalaps SPu sescrasvvenssnssoraniass 1 1 1 =] 0.272 8. 110 C.0240 1,6346

TOSEIIDAE Tntoto awerssnvescemennrscvans
MB1YSETUS SPs B wamusorsvrnsssrarannnnnus i :
Molyseius SPe B visveemramismrerransues j

AbIySeiUS SPu © cmiwrmecsmssrsnaranrnssn

Pt st

EO1YSETUS SPa 0 susererrvvenornovoravons

s = et

;Ehlodmmus (Neoseiums] SPe vevevmrasan

BSITIDAE Tntoto .vvimvevervs uecrmaunns

(1eomannia SPe cosnsessmnqosonncrsserrass

TOTAL 16 8 5 22 15 4 12 8 4 8 5 - 3 B 14 = - 4 T4k 2283.819 0.0124

RO mefgISCoERASSIERED :--u===—n=’nﬂ=—=nﬁ=ﬂ=nnnﬂﬂn====:ﬁ=ﬂ==:===:rnﬂﬂﬂnt:::::l::’====.:=:=::==:r.=r:-‘:=x‘_1_..:.‘,_._;75‘ ___________

====== =ﬂiﬂn=tt==l::lﬂI:=:I:lnﬂn==-ﬂn=‘l==uz=—=3ﬂnﬂ—n—n=n=h===|==-=ﬂ=ln1=n:n:l:ﬂﬂ:l==-=\==ﬂﬂ==n=d== EARCOEOGSOOSHnERaASRSE SIS oROoSREaaNagRREIaSOraS RS Ala = = = =



NUMBERS OF MESGSTIGMATA PER SUBSANPLE FGR 16th APRIL 1963

APPARATUS A

Subsampte

fean number

per

subsanple

Number
Dﬁr
m

Mean biomass
per indﬁvidua]

Biamaﬁs per

ng

ACARIDAE intot0 wuwevnriorsnarnvnrvnans
iodacarus gagfgﬁiéeus ........... rieesas
gamase]lus badenhorsti wuivivunes vans
masellus sp. Lueviuiniiiinan wasnrens

SEMDAE intoto ..vevvnnn araeiiernraras
ca spinogam:T? ...... sasmeuresasarns arre
©8 A2LNI0PTICR suvrmnsrsrirresrnsnreronen
1256110065 SERINUAUS +evsvarroonnas e
9100amas el TUS SPe 8 weverscvovrrecramns
E?ogamasel]ﬂg SPe D trrviniiiriirrnees
0%00aMasel 1LS SPe € srevancrean crmeeean
STDSETUS SPr 8 senvarsemnnes ernraane .
ST05€TUS SPa D sssnesrenusssvasansnsces

octolaeiaps SPs wrersnserenruarnena asve

APTIDAE Tntoto eeveerinurnennans R,
eolaclaps paracasalis eeses.. cemriar .-
120126]aP5 SDe 2 vevverasenaresnrinaiins
2013E1APS SPe B sevevernerrernranananan
PI012218PS BIB0ANS weverusasraversrinn .
18}aSPIS SPu wewumeavrornns wesesrsasinse
M N0Ve SPAC. MOVe woenesane aesresermre
21aPT10a0 TAPVAE «vesenrnssanens wesreus
Epg]gglggi §5Ds  aeceesrravasvsinasas

IYLAELAPT iDAE intoto cvvvvvvieriivrorcne

ichylaalaps Spe wesawe waraveeesearsranan

OSETIDAE 3nt0t0 cavrvvvvnrmnenronsannss

hlysaius $ps B vevveimicirioeieiavnas

th1YSEiusS SPs € weves vuvsvrumransscrans
hlyseius 8p. d oovvivanviiniiiinnianes.

S ITIBAE 1ﬂt0to Shieecasasrariarnnsinaes

WSETIDAE intot0 wuvuserismvesunsescsaas
|BERANNTE SPo vuvasreres tearriernasonann ,

10D01DEA INtoto weveniviriiiiiriiniien.

2,167
7,889
0.055
0. 0L4
0.227

0.058

2,122

0. 667
1.167
R
0.056
0.389

2,389
0.056
0.056
1.833

(.722

0.222

0.222
0,222
0.167
0.056
0,055

0,058

564,836

T2

17.181
289.615
68.110
17.181

835,110

204.636
358.036

136.219 .

17,181
119,345

732,045
BEREN

17,181
562 364

68.110

68.110

58. 110
68. 110
51.235
17.181
17.187

17.181

8.9088
3.0007
0,3780
3.1850
1,7709
0.5721

7.5995

37448
0.7161
0.2724
0.0344
2.8643

15,6117
0.3433

9.3438

11.2473

1,3622

0.4099
0,137k
6.137%

01374

0.6877

mmm—mmmsm




© WUBERS OF WESOSTIGRATA PER SUBSAIPLE FOR 15th APRIL 1083
APPARATUS B

Mean biomass

Mean number Numbar Biomaﬁs per
Subsample ] ? 3 4 5 i 7 8 g 10 11 12 13 14 15 16 17 18 per pr par individual m
subsample 0 mg g
ACARIDAE intoto .uvoevennisiors,.... 1 7 1 4 b1 ) ] 5 ] 2.056 £30.781 C0.0146 9,209
odacarus sublapideus rrsernanegn 7 ] 3 ] -2 0.778 738,590 - G.0T70 2.5256
gamasellus badenforsti ...,.......... 1 1 8 0.556 170,581 © 00220 3.752%
maselus sps oo lilininnin, ] Z 2 1 ] 4 1 0.667 204636 . 0.0100 2.2510
Eg]__a_elﬂa_g&; 3 U ;
1356 110pSTS wevviuiiianinianine, 1 0,056 st 0.0333 0.572)
EJIBAE intoto wuvvmrivvnnennrisenn, 5 3 3 } by ] ] 8 2 1 3 ? 2,111 B47.855 (.0058 3.7584
A SDIN0SA visrsmrerirerirrirennnrns - T T D
E”:;‘e—{ﬁib-ﬁica ....................... :
1256110065 SEMINUAUS +vennsnnnn.non, 1 ] 011 34,055 0.0183 0.5022
in_gaﬁaseﬂus SPe 8 sscsanrrnvncecens 3 2 ? i 4 2 1 2 1 1.000 306,800 0.0020 (.6136
togamaseilus 6p0 b vurerveneennnnn.. 2 ] ] 4 ] ] 1 1 0.667 204,636 0.0020 (.4083
£09aMESE 1108 SPa € vovnenns... 1 0.056 17.181 0.0020 0,034%
TOSETUS SPr 8 avsennrnnrnennnnsnns ] 1 1 i : 0,278 85.790 0,0240 2,0470
TOSETUS SPa B eemenrrrvnnn, erranes :
@Eﬁ_p_s_ SPe srrennsrennnes crreans
PTIDAE int0t0 vevssssnsnns eriranes . 5 7 6 ] ? ] 8 ] 3 16 5 } 4 3,600 920, 400 0. 0240 22,0898
2taelaps paracasalis v......eses... 4 0.5k 136,279 £.0200 2T
112814pS SPe 8 ........ aemeienacaens
118612P8 5De B snsrseanrernrnnnnn.. 3 ] ] 2 ] ] ] 3 10 3 1 s 1,722 528.310 0.0200 10,5667
N01261A0S SPu +avvmnrennrrnnnnsnns, i i 0,222 58.310 0.0340 2.3157
tolaclaps elegans vuuvsevsennsonnns, 1 3 0,222 §8.110 0.0500 3. 40355
1ASDTS 5P vvvnensneensranennnnns ] 2 1 2 0.333 102, 164 0, 0200 2.0433
TROV. SPEC. NOVe breerrrieinnnn.. .. ! 0.058 17.781 0. 0400 0.6872
‘ aa’c—-i—daé"?‘e_xr‘ vag
AELAPTIDAE intoto vuvuververenn... ] 0.056 17.181 0.0240 §5.4123
ylaelaps Sp. oo revieninnenrnnns 1 G.056 17,781 §.07%0 04123
ENDAE $atoto vuvevennnnnneonans ] 1 0,111 34,055 0,680 0,2724
yseius E-p“ T2 i - T T S
YSBTUS SPu B vrvninsrennnnnns I i RA 34,055 A.0080 0.2724
YSEIUS SPs € wevseonrvonrsnn
¥SeTUS 8Pu d +evvrrivinnranenennen
Todromus (Neoseiulus) Spe eevenn..
MDAE 112010 vvaeereruvrrnrnanans,
IDAE intoto vevvwesennnn. cosnene
BANNTA SDv vuvesnrnensronnvassnsen
JIDEA INTOTO ..... craveaas cereenes ] 0,056 17.181 0.0400 0.5872
TOTAL 1 3 3 15 7 0 7 ] 6 29 3 - 4 13 13 i - 6 7.380 7266, 945 0.0781 33,4273

__________________________



49

NUMBERS OF MESOSTIGMATA PER SUBSAMPLE FOR 16th RPRIL 1963

AVERAGE CF A AND B

Mean biomass

Yean number Number Biemaﬁs per.
Subsample 8 9 10 1 17 13 14 18 per pgr per individual o
subsanple in : g mg
CARIDAE if_l_tg_jc_g ......... cerrarrarane £.5 1.5 3.0 3.0 1.5 0.5 1.5 2.5 72,1171 647,655 0.0140 9.0671
dacarus SUDTAPIHEUS «veeseremunnnes . 85 1.0 2.0 0.5 15 0.5 0,833 755,56 0.0110 2,811z
amasellus badenhorsti .u.vsvreesinres 0.5 k.0 0.306 93,881 £.0220 2,0854
@igﬂgg SPr  verecrassistsivionsravy 1.0 7.0 2.0 0.5 1.5 1.5 0.806 747,281 g.0118 2.7201
ralaclaps sp. voeno..ns Cwermavesans ' 2.1 34,055 0.0260 0, &85%
Eie_?j_a_gg_ii EPr vrevecrsnien evreasues 0.9 0.056 17,181 0.0330 0.5570
EJIDAE ntoto vuervecrrrvrunmersrnes 1.0 3.5 4.5 2.5 8.5 1.5 2.417 741,536 0,0077 5.7008
2 SPIN0SA +evvveriannn reein . T B T
A BSERTORICE 2vvevserarerrereenes |
952110088 SEMINUAUS +.v'evarervennns 0.5 1.0 0.5 3.5 0.5 0,388 119,345 0.0183 2.1840 .
£0ganase1TuS $P. @ avuvreeornarcarnnn LS 2.5 A0 2.5 L0 2.0 1.6 0.5 o 0.5 1.083 332,264 0.0070 0. 6645
toganasallus p. b veviveninennn. o~ 0.5 0.5 0.5 1.0 0.5 0.5 W0 2.0 0.5 10 0.5 0,556 170,581 0.0020 5.3412
t0ganasallus P, © suverisiniiinnes 1.0 0.036 17181 6.0020 0,034
T0S2TUS SPu B vuvvenmusoneravorsn . 0.5 0.5 0.5 0.5 1.0 1.4 0.333 102,164 L0240 2.5519
'?@u? SPe B ervrees cemrvreran en '
Eiglggggg SDr mesvrrrranrosresainen
PTIDAE intoto .vrewase wersrsansszanes 2.5 1.5 2.0 5.0 0.5 1.5 10.0 b 7.68% 8724.519 0.0278 18,6733
m?aelapgﬂggr—‘gcasa}is ............... 2.0 2.0 0,250 76,700 8.0700 “1.5340
01281aps SP. @ virnivrinaiiiiiinans 0.028 © 8590 0.0200 0.1718
6136135 SPe B anenensnsnes creranns 0.5 1.5 1.5 1.0 0.5 1.5 10.0 3.0 1.778 545,490 £.0200 10,9098
Tﬁlae}aﬁs SPa enbssamansarracraacana 1.0 1.5 1.0 0.227 68.110 0.0348 2.3157
HolaeTaps elegans vuavevrsns . .5 0.1Mm 34.055 - 0.0500 1.70728
11aSPTS 8Dr cvivrerinnsnnssnnnnnnnuss .0 1.0 0.5 0.5 0.5 0.z78 85.290 0.0700 1.7058
e NI0V. SPEC. NOYeseasannnas eeerrans 0.5 0.0628 3.5%0 0.0400 0.3436
1aptidae 1arVae seesereerenns S,
"LAELAPTIDAE intoto ..., risssssessanen 1.0 1.0 0.5 0.139 42,645 0.0240 1.0235
1y18812PS SP+ vusrrnecnrerinioennees 1.0 L0 0.5 0.73% 52,545 (70240 T.0235
ISETIDAE intoto vevsivvncncrocnnas - 0.5 1.0 0.5 0.138 42.645 G_QQEQ_ 0.3412
1TYSEIUS SPr @ wasnvnanssnnnannnnnees 0.5 §.028 8.500 0. 6086 £.0687
TYSETUS SPe b wavrarnrnnnn eergeienn 1.0 0.083 25,464 0.0080 0.2037
T1ySAIUS SPe C wasees rrerrerevenonnns
;‘T;&';;?’J; $Ps d sursnnness bevisiissrer
hlodromus (Neoseiulus) spe wunsouws 0.5  0.028 3,580 0.0080 0.0687
ATIDAE Jatoto Laaeesiiii s cen
SSELIDAE intoto oiee.vivnnvanrarnes
a_giflaﬂr_lla_ga.—-j.-..,...m......-..-..‘.,.
ODOIDEA IREeE0 eveuvnnvernmenarnnin 0.5 U,056 1181 0, 0403 0,572
FoTAL 5.5 8.5 17.5 3.5 3.0 21.0 8.5 7.556 0.0153 5.5081




IE 50 NUHOERS OF WESCSTIGMATA PER SUBSMIPLE FOR 13th hAY 1963

TOTAL ' i - 8 5 7 4 1 A K| B 5 3 - H 6 1 - 3 4,333 1329.364 0.0148 19,6822

Subsample Mean number Nurbar flean biomass - Biomais per
1 ? 3 4 5 6 7 8 g 10 i1 12 13 14 15 16 17 18 per per per individual
, _ ‘ ) subsample m ng . g o
IDACARTBAE intoto ...uvsu.. ceesaaterraoen 3 8 ] 4 i 3 3 1 1.222 374,930 G.0145 54362
thodacarus sublapideus ......... revanras : T T T T
Jigamase!lus badenhorsti .......vniieenns 2 3 0,278 85.290 0.0220 1,8763
1amaSe 1 1US SP. wuvvrnsvivunnseres veernns . ] 3 ] i 1 ? 3 ] 0.889 212,765 40110 3.0001
SADrC1a213pS SPe vareansena. i rererasan : ‘
3amaS el T0PS TS «outivaaseeenrnaraaiaenss . ] : 0,056 1?.!81 0.0333 0.512]
SOSESIDAE intoto o ovvmevrriiaer i . ] i i 1 1 " 5 & 2 1.556 517, 381 {.0858 2.1688
18CA SDIN0SA . sverass mvenvss venvees ' - T T T
i5ca aethiopica vivvevrnnnsronesrrenranns ] 0.056 -~ 11181 0.0050 0.0859
Tanase] 10065 SEMIRUAUS +ovvvsssrvenssenns ] ' 3 1 0.278 85.290 0.0183 1.5608
rotoganaselTus SP. @ evvvesvnvmsnrnunass 2 3 ] ' 5 3 2 0.889 212,745 (.00Z0 0. 5454
‘rotogamasellus sp. b ................... ] 1 i 1 1 0.278 85.290 0.0020 0.1706
rotoga ﬂaseT1us SPe € vresnsvnseocesvrsas
“BS10SETUS 5P. B seeersrsn everraieeian ] 0,055 17.181 0.,0240 0,4123
ASTOSETUS SPs D senvrnvevvaervrnssonee .
SPOTEOTAETADS SPe svrvveenssrresensesnen .
TLAPTIDAE ntoto vceverenrnrnrnrnesrcanon . 3 1 A 1 3 i 3 5 2 1 1 1.222 374910 0.0247 9.0353
jagolaclaps paracasa1ls ............. were 1 ] 2 0.272 “Fa. 110 §.0200 1.3627
Jaec laglaps Spe @ vveverviieseriiinacana -
Jacolaclaps sp- b et reaaeraeares 1 1 ] 3 3 2 1 1 0,722 221.510 0,0200 4.4301
COSMO0 128 1ADS SDn exsesensaosessnsanennnns
[6pt01a61208 8100305 +vvrrinerrenrsosseas 2 ] 0,167 51,236 0,0500 2.5618
[AETESPIS SD- mversnsnssennseeemerasssa . i S 34,055 0.0200 0,6811
§EHT—EE;? SPBCe NOVs srvvssnvssrrsvsnnascs '
(delaptidae larvae
CHYLAELAPTIDAE infoko -esenvienaesnsnn e ] 3 7 £.333 102,164 0.6240 2.4519
Pachylaelaps SPv neernesereees aerererines 1 3 2 £.333 12,164 G.0240 2.4519
YTOSELIDAE intoto eosuevrsruens arrerrens
ATDTYSRIUS 5D @ wuvvrvomenrrversssereras
EIDTYSETUS 5Pe B vunevveverveernrnseninns
Amnggg?ﬁg SPv © svevavvsanrsssssrranions
FIBTYSETUS SPe 0 wvrsrsecrrrcrrrrrvnnanes
Typhlodronus (Neoseiulug $p. vuevrernnnnss
RASITIDAE fntoto oeunivniiciivannnnnins
EROSE! | DAE intoto wovviiaiiiniinie '
Elgg@ggglg SPv arrisierrirrii e
OPODOTDEA intoto wuveevvurnsrivnnnnannss



ILE 51 : NUWBERS COF MESOSTIGMATA PER SUBSANPLE FOR 10th JUNE 1963

- ‘ iean number “Numbers flean biomass Biomaﬁs par
Subsample 1 7 3 4 5 B 7 B 9 10 H 12 13 14 15 16 17 18 per pes per individual n
- o subsample ~oon mg g
IMACARIDAE intoto cunvuenss.. ierreeecien ' 26 1 1 17 5 1 2.500 167.000 0.0115 B.8205
thodacarus SU0T2DTECUS veusvrrrerrnens . ‘ 15 3 1.000 ' 306.800 5.oTi0 33748
Yiganass!lus badenhorsti ....ie.u..s.. . 2 _ ¢ © 34055 0.0220 0.7492
1masa11US 5P vurtirivnnrnns Meiaseea. . ‘ 5 1 ] 12 5 1 1.389 S4768,745 £.0110 4,G6876
JABPCTAR IADS SPh warirvean e aevraes :
BHGEETIONSTS 50 woerovveesires oo,
OSEJIDAE Tnteto Loeiiin i e senne 1 2 ? 3 ] N ? .72 221,510 0.0087 1.9271
1S58 SPINOSE vasernseansss evrirevons ' R T T T
1502 ASENTONTCA vovrvvserrsrunnnrmesasns _
120252 ] 10065 SENINUGUS warersvsrvensnes 1T 1 ' 2 0.222 68.110 0.0183 1. 2464
ro{0gaRaselIUS SP. 8 +voeears 2 1 ' 0.167 - 51,236 0.0020 0.1025
ri109amasel LS SPe B vvivarrrressrienns 7 1 ' i 0,278 . B5.2%0 0.0020 5.1708
irotonarasel lus - : ,
ES1052105 Spa ‘ 1 0.056 17.181 0.0240 0.4123
AST0STTUS SO0 D ceveenonens cerreean ' '
TITTOTA2IA0E SDe vremmsresrrirrioes
LAPTIDAL intoto ceviveenenn. vereaen e 2 2 1 1 . ; 0.333 102,164 0.0250 25581
ae0laclans paracasalis vuvenesensnson. . [ o
imonlagians spe 2 .uin... Ceeraan
201981205 §Pu b weverens.s 1 ] 1 1 _ : 0.222 66,110 0.0200 1.3627
ﬁﬂsjﬁéiégi-ép—s SPs werararivasenatenninnse ' ' :
eptolaslens elegans ... eeees eennanan , ] 0,058 17.18] 0. 0500 0,8591
aelaspis SPe eeereses ] .058 - 17.181 0. 0500 3,3436
GO DOV, BPEC. D0Ve +rrerenrserrsreas
221aDT 1088 18NYAS rsesreanssevrnsness .
ATLAELAPTIDAE intoto vuveerensn... —iren 3 i 0.222 (68,110 C.0240 1.6346
achylaelans sp. -..svevennn. e 3 ] 1,222 - B8.118 0.0240 1.6348
TOSELIDAE intoto vuve.ou. et ean. ] 2 ] ] 0,278 85,200 0.0080 0.5823
mblyseius Sp, @ ..... evean :
MOTYSGTUS 502 B wrvieusnnnssasnnsnssas 1 2 ] ] 0,278 . 85.290 0.,0680 0.6823
TOTYSETUS SPe € vuvvvvraanensonssnsensn '
TBTYSETUS SPe 0 srurvrnrnrarnnsennnns .
Eéﬁiég;o:@_s_ (Neoseiulus) Spu wevrversus
ASITIDAE Intote covuvevimiininiai,
ROSEIDAL intoto vavuunnns.o. tiestnnren
leemannia SPr  erirerieraaana ‘e
PODOIDEA intoto suwinnsuiiiunninnnens
TOTAL 1 5 29 3 & 20 5 4 7 ) 4,056 244,381 0.0128 15,6185
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TABLE 52

WUBERS OF HESOSTIGNATA PER SUBSANPLE FOR 8th JULY 1953

Mean number

Yumber
Pﬁr
]

ifean biomass
per individual

ng

Biom@ss por
Y

mg

Subsample
RHODACARIDAE intoto ........ U -
Rhodacarus sublapideus .,..... R esrras
ligasaselius badenhorsti ........... Caens
GamaseiTus SPv vaverssnsovesan mementviasas

Saprolaelaps SPe seerivieiersieeereneonan

GaaasetlOPSTS SPu wueersmersnsansenanss we

ACEOSEJIDAE TNE0T0 wevronnnserraorerssnnnsss

ASCA SPETIN0S2 wvumreveress Cerenrnrrrr e .
KEEE—Eggﬁ?Hﬁica W msrasrsasuns e eanay
GanaseTI00us SEMINUGUS vuerseasesnsn s eeue
5rotog“ma§ETlus BPe & emsvreacasans Pvems
Protegamasellus sp. b veeneiinsiiininians
Protogamasellus SPe & suvecesussnecescons
Eggiuseius SPr 8 sunavsnsan emesreranseas .

Lasi058is SPs b evervnssimmrrsnnnasnnenes
Proctolaclaps SPe veesseciccesevimaronaens

LAELAPTIDAE 301010 vevenvaveveeenoensnonssne
G260 1221apS Paracasalis weveeerseeeesssens
“Hagalaelaps $p. @ mevvvaririneiiveeraianes
5200126T8PS SPu B avevensrernerneinneennan
Cosmolzelaps SPe vvvevesees. rseemrscsaren
EEE%ETae?aps BIR0ANS vavvremrrornovensonne
Laelaspis spa vavervneusunests fnesenaeeras

GENUS NOVe SPECH NOVY sessvacsnns sesrseass :

faclaptidae larvas

PACHAYLAELAPT | DAE intoto ........... ceresnene
gggﬁxlggiggg 1 S

PHYTOSEIIDAE intoto ....... Mo reinereanas
ABBIYSOTUS SPr 8 wuvrsvserareneanrnnones
AMBTYSETUS SPu B wrvevvrensnarsinnranns
AnbYyseius sp, ¢ ....... veerus creeieenas e
ABTYSETUS SP. 0 wonrrrnuvsenennss roeeanrs

Typhlodromus (Neoseiulus} Spe vewssssennss

PARASITIDAE fntoto vovsuunnvninnnernnnsnnnns

AMEROGSEI1DAE intoto eveuninian vesrvanssires
Kleamannia spe «esoe. einwemeras PO

e e e s

URCPODOIDEA Tntote suvsevnriinieiiniiciannns

<

238.850

134,055
170.581

34,05,

187,455

B e

17.181
153,400
1718

51,236

51,236

0.0158

0.0220

- .00

0.0333

0.0035

[ T . S
M Y OO
L I s G

o

0,090
§.0700

0.0200

0,0500

3.7713

0.7492
1.8764

1.1340

0,6561

C.3l44
d.3088
0.0344

—_—
} 2
o

hJiCﬁ
(%] Ra's]

1.0247

Z2,5818

0,272

0.272h

(.11
R AVE]

TOTAL
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\BLE B3 NUNBERS OF WESOSTIGWATA PER SUBSAMPLE FOR Sth AUGUST 1983

_ Mean number Humbﬁr per fiean bicnass Biomasi per
Subsanmpie ] 2 3 b 5 6 ) 8 g - 10 1 12 13 14 15 16 1 18 per m per individual m
subsanple o g g

AODACARIDAE 104040 wvmvunrensrrrsosennes 2 1 ] 1 5 0. 556 ]?h.SSl 0.0132 2,511

Rnodacarus SUBTAPIARUS wyypessnpsssanens 1 , ] . gan JEINOE 0.a110 3746
DigamaselTus badenforsti vveeeereesssse, 2 0,11 3,055 0.0220 0.7492
§anasellUS Spu eessssecrserererirnsmenon } ] & 0.333 102,164 0,019 1.1238
Saprolaslaps SPs srseescorsiesensesnnnne

Gamase!Topsis SPa eesvarorvuraneenncons

JEOSEJIDAL Tntot0 srercrnrocucvormenesns H 3 1 0.778 86,280 0.0118 1.0084
ASCA SPIR0SE yuvsaesrmerrresernnsrrranes T T A T
Asca aethiopica sevsvvrinvinrirsrennnsas

Gamase] Todus Seminuus veseesssvesnrrsnss } 1 1 0.187 51,238 4.0183

0,8378
Protoganasel1us SPe @ cercreemsscsernres ' 1 0.056 17.181 0,0020 0.0344
Protogamaseilus spe b versvesssrrcncnsnn 1 0.056 17.181 0.0020 0,0344

ProtaganaseiTUS SPr C sesvrervrmvrrsnons

LasTOSEIUS SPr @ sereresrsenrsrsnscnneas

[aSTOSEIUS SPa D sprvornrroeescnrsosncas

EQEEEElEEIEEE SPr severearrrrasrersranes

ELAPTIDAE 102040 vvnsvanssnneronrnernas 1 1 1 1 6.222 88,110 0.0275 18730
Gaeolaclaps paracasalis suesvesesrsmsser ‘

G32012e12PS SPr 8 wrrvrrriiesvrnrsrvesen , :
G26072018PS S0v D wsvrrsncencescrrennnns ] ) 1 0.167 51,736 £.0200 1.0247

Cosmolaelaps spa vuvveressenvnnnennranes . .
Leptolaclaps c1e0anS vevvyreerennnnsnone 1 0.056 17.181 {.0500 0,8581
Eﬁﬁlﬁ§ﬁii SPt Meenbooratitenanirrncannes

Gen. NOV. SPEC. NOV. wenvuravrecrsormrrs
Laelaptidae 12rvae ...vevereronsnonreran

CHYLAELAPTEOAE intoto vovvvrnnesannaen
Pachylaelaps sp. wvvcerirroerniionnnies

IYTOSE] | DAE Intoto eereeviireninanaanen,
AmblySaius SPe & wrvvnverrssnrrnrsrranse

Amblyseius 5P b wuvrievrnecnnseroroanes

ARDTYS@IUS SPu € srrerrerrvornssrrraren

Amblysaius Spe 0 vevesrsrecroneroreanes

RASITIDAE 104010 +vvennnnsensnnenrncnres

IERCSEI IDAE Tntotn veewerenresvncsoneencs
K12emannia SPs secorrorsvasrsmsmcarresers

OPODCIDEA intot0 coemsssverersedvenneres

TOTAL 3 ] 5 1 | ? 7 1,056 373.881 0.0158 2.13

A N A A A S N A G O A RS S SR OO N N A S T S O S AR Aa S TR S OO S AAE S S Oa S S E R RN RS B S TR S S SN S S A S SR R S i s R e R A A DI AN A N R OO SR A N S AR R R N O A T S s P AR S S T R S RS S MO S S S S SS OSSN RS S SR NSRS SO OS S S SIS SSRGS S S S AT NN SREATESS S FANASSARSSSSSHSNSCCoSR=s@oooz



. Mean number Npmber‘ Wean Biomass Biomiss per
Subsample 1 z 3 b 5 6 7 8 § 1 11 12 13 14 15 16 17 18 per ;Eer per individual m
. g \ , - o _ , o _subsdmplé . . L . g . m

RHODACARIDAE 10010 cervnvinivisvnvivensons
Rhodacarus sublapideus vuivvevesseessssns
DigamaseTlus badenhorsti veeeevnovrscesan
Ganasallus SPu sevecvuerrsnvsasirvossonss
SéprglaETEps SPe sasviarerannreeracnconan
GaﬁgseTTgégig SPr cernvrnrrssnrmarnanns e

ACEDSEJIDAE $ntot0 wevvevernvnnuns ] i o 0.167 51,236 0.0126 0, 6509
Asca spinogg_:??.......,..;.........*,.-v - T T T
§§E§"§E¥FTEEica A , : _

GamaseT1006S SERINUOUS  ievervinsnrererns 2 0,111 34,055 0.0183 0.6232

PrOtogamascl T SPe b varereveinrrraserne ] £.056 17181 0.0028 0,03
Eiﬁi&?éﬂééﬁllﬂi ] .

LaSi0SETUS SPr 2 .uvreveonrevurecrece bus

Lasioseius P D wivesenernroenineeanns
Proctolaclaps Spe srvvrivviersrrmmnravone

LAELAPTIDAE Tnt0%0 evuuvvvrsurcnvmsnnsrcnns ] 2 0.167 51.236 0.0200 1.0247
Gagolaelaps paracasalis veevevevssssseoes 1 U.058 17.181 0.0200 0,336
G26013213PS SDv @ svsmmenvsemronrivnennn . ‘

(2801821aPS SPr b vurvsvrnrvnsnnrrocsnias 2 0.1 34,055 0.0200 0.6811
TOSTIOT2E1APS SPe wrwennsnssncnsennnnneren '

Teptolaslaps 2I00ANS vererrsrovsononsnres

Laelaspis Spe cuverrnrrrnmnninsnns cranens

Gen. NOV. SPEC. N0Ve vvarncrsnsmronasses

[aclaptidae larvae

PACHYLAELAPTIDAE Tntoto seeevnverocsresenss
Pachylaglaps SPe sicervvsccerrsnscnnnene

PHYTOSEHIDAE intoto .ueee... rasens termaey
AMbTYSEiUS SPe 8 srvvrvarerernsenenernaen
AIDTYSGTUS SPu b vrverernvnessrnsncnnnnes
AMBTYSETUS SPu € wevscvevensrancesnmersne
AIDTYSETUS SPe O vuvmmnnrnrvennsosnennons

TyphTodranus (Neosaiulus) Sp. eeesevvunns

ARERDSELIDAE intoto wu.isericnniiian s
K12emannia SPe rveevvnssuvencnrrnrverassn

UROPODOIDEA ntoto .ouvrereuueun arsavarenins

T0TAL [ 2 | _ z 6.333 102,104 0.0165 11,6856
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TABLE 54 NUWBERS OF MESUSTIG@ATA PER SUBSAMPLE FOR 16th SEPTEMBER 1963 |



LE 55 : NUKBERS OF mzsesnam}irg PER SUBSAMPLE FOR 3rd DECFHBFR 1953

SENIDAE nt0E0 wevvivenionerrunnascanes
leamannia Sp. evvesrewn seceerrreresreres

001 DEA intoto wueusiveeiiiiinnis .

TOTAL 17 68 10 10 & 8 8 7 2 H 17 14 17 3 10 21 3 18 10.667 3272.636 0.0160 h2.4294

: fean number Numbers - ¥ean biomass Biomass per
Subsample 1 Vi 3 4 5 6 7 8 g W (A 12 13 14 w18 17 i8 per per per individual m
subsample m ng g
DACARIDAE EE?.JEE mrsracrrssanes cerenuraan 4 i 2 2 & i 1 10 3 il g 12 ? 9 1 1 1t 4,277 «1295.310 3.0178 23,0565
hedacarus sublapideus eeeevenveoneneres e 2 1 i 2 3 1 2 3 i 5 A 4 T.722 578,310 §.0mo TEETTE
igamasellus badenhorsti viv.vseecnanen, . 1 L3 k i g ] i 7 | 6 2.222 681.710 0.022¢ 14,9976
Er_n_gs_elliﬁ L . s . :
aprolaziaps SPi seessess PO sovaciar 2 1 } 1 0.278 85.290 . 4.02860 2,211%
ggg!g_eﬂopsis SPe sererecssnnrascevemansnr ' :
ISEJIDAE dntoto wuveeenennnnnnn R, 5 1 3 1 8 1 8 3 i ' 7 1 2111 B47.855 0.0055 3.5621
5C8 SPINOSA wavrrrnservesvannnsarsonsmnns
E_ggmaﬁica ....... Mitrasrcesssesranns
2125¢ 110005 SEMINUOLS veerneussensomsann o :
rotoganasel U SPe 4 eevveerwesmssraconas 1 1 ] 1 2 i 1 ] 0.500 153. 400 C.0620 0.3068
r0t0ganas el 1US $De b vusurenrsovsass cives 2 . 1 8 1 7 6 1.278 362.090 0.0020 0.7842
POTOGANASETTUS SPa © vsonsrovesnnereronas : ' '
25T05GTUS SPs B vuenrrrernens 1 . 0.056 . 17.181 0.0240 0.4123
359050TUS SPe D suserrrvrsnnnnrrsenssnson ? 1 ] 1 0.278 | 85.29 (.0240 2.0470
roctoTaelaps sp. ..... feeerieiieean reee '
LAPTHDAE ntoto vuevunnssivevisinrnnensas 8 2 8 4 2 3 1 3 : 6 3 5 i 1 8 2 6 3.61] 117,855 3.0212 23,4865
3e0)aelaps paracasalis .......ooeserennn, B 1 7 ? 1 ? 2 2 ] 3 ] § 1,778 ©TRRE DD 0.0200 10,9698
Eeolaelaps SPu B vranririnr i nirarrrees ' :
38014818PS SPs D cuvvvirrsiiniiansiens 2 1 1 4 2 i 1 4 3 3 ] 1 & ] 1.6  hBh.255 0,0200 9.8851
ISTO 12 18DS SPa v evarsnnnnnnnenrerennsnns : '
sptolaciaps elegans ...... rvrrans vereeis ] 2 0.167 51,236 0.0500 2.5618
12188DTS SPr vhvrervvasnns Paveovoerernn car ' :
30US NOV. SPBCs NOVe nuvsvsnrarenses B :
1212pt 026 12 VAR vevnursnrerrrenninsons ] ' 0.056 17,181 0.0050 0.0859
TYLAELAPTIDAE 10400 vvvvrnceecrncvennrss _
wchylaelaps spe vuvimieiiiineiiiiiiiin. : _ ‘
[OSETIDAE intot0 sesenevsrureessoscnnsan 3 ] 3 1 1 1 1 1 g.667 . 204,636 0.GU80 1.6371
1B1YSGTUS SPe @ voorasroinnenennanavenans 2 1 ] 1 02278 . 85,7200 0.0088 1.6873
WBTYSETUS SPe B evrvenennns oreatreeranns 1 ] 1 1 0.222 58,110 0..0080 0, 5449
DTYSETUS SPr € yavvevsssnsonncsennenonse 1 : 1 0.1%1 34,055 0.6080 D.2724
1b1ySEiUs SDu G corssrenearenoes , ] 0.056 17.181 01.0080 0.1374
rphlodromus (Neosefulus) Spe vevessoeesss :
\SITIDAE intoto ..... wasareenartsennsnans ' 1 0.056 7.8 0.0400 0.6872



NUMBERS OF OTHER

MICROARTHROPODS PER SUBSAMPLE

TABLE 56.

24th SEPTEMBER 1962

FOR

5 'Ej g ~ 5 B 3 & 7
0 < < S 2 4 i
1 2 1 6
2 1 4 4
3 4 1 1 1 5
4 2 29 4 11
5 : 1 9
6 5
7 2 4 2 3
8 4

9 1
10 1 37 1
11 15 2

12 2

13 B! 1

14 L2 4 1 1

15 1 12 4

16 1 1 3 1

17 4 2

18 3 1

Total 15 113 18 2 1 57

Mesn 0.833 6.278 1,000 |0.111 0.056 | 3.167
Numbers/me {255,564 | 1926.090 | 306.800 [34.055 17.181 { 971.636




NUMBERS OF OTHER MICROARTEROPODS PEE

TABLE 57

cond  OCTOBER 1962

SUBSAMPLE

POR

' @ !
3 3 5 & & g P g o
S 2 g - g 3 5 I
& ° & & 5 A g &
N
1 31 11 81
2 2 6 1
3 1 & 1
4 2 2 12 11
5 30 5 2 1
6 3 1 1 3
7 6
8 2 3C
9 2 2 1 152
10 32 12 43
11 1 6
12
13 1 2 "3 4
14 z 2 5
15 4 3 1 1
16 1
17
18 6 5 6 16
Total | 117 12 T 1 2 355
Mean . | 6.500 | .667 4.278 | 0.056 0.111 | 15.722
Numbers/mzi1994.200'204.636 1312.490{17.181 | 34.055 { 6050.710




TABLE 58

NUMBERS OF OTHER MICROARTEROPODS FER SUBSAMPLE FOR
. 19th HOVEBBER 1962
| |
i o : !
: : : S - R R
: ; 4 . 381 & | B
2 . g 8 I pE; 4 7A
| . 5

1 7 . o 6
2 2 1 3 1

3 [ B 3 8
4 26 | 11 4 23
5 52 2 19 1 7
6 8 8 4
7 3 19 1 1 1
8 3 8 1 1 2
9 4 1 11 1
10 33 433 28 310
11 6 9 69
12 2 3
13 | | 4 1
14 19 1 13 -7
15 9 16 2 3
16 1

17 25 1

18 1 4
Total 197 446 159 6 6 446
lean 10,944 | 24.778 §.833 .333 .333 24,778

Nu_znbers/m2'i3357-762 7601.890 | 2709.964 | 102.164 | 102.164 { 7601.890

ke




TABLE 59

PER SUBSAMPLE FOR

FR MICRCARTEROXODS

1

E

NUMBERS OF OF

17th DECEMEER 1962
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NUMBEERS OF

OTHER

TABLE 60

MICROARTHROPODS PER SUBSANPLE FCR

23rd JANUARY 1963

© |
gl 3 E de | & 8
8 = = 5 58 | B &9
0 o =4 &) E pn_zI Q
1 19 > 13 ? 1 2 13
2 17 2 16 | 5
3 43 1 26 ; 20
4 22 1 6 11
5 15 i | 23 5
6 9 1 21 | 9
7 22 4 15 | &
8 5 4 6 | 1 1
9 3 | 2 39 4
10 Y] | 2 5 2
11 2 3 1 2 | 7
12 16 1 | 1
13 29 | 1 5 1 é 2
14 4€ | 2 | 12 ? E 1
15 13 ; 18 | E 5
16 4 | & 2
T 5 |
18 B 1 7 | N 2
Total 2G5 20 | 101 3 - % 96
Mean 16.389 | 1.333 . 20.611 | 6.167 | - % 5.333
. H | |
Numbers/m275028.l45§ 408.964 1 3255.454 { 51.236 | - ? 1636.164




TABLE 61

NUMBERS OF COTHER MICROARTHROPCDS PFER SUBSAMPLE FOR
18+h FEBRUARY 1963
9 ; o 3 by |8
o8] o : <1 ; &) IEjn_:: —
1 345 ‘ ! 13 ; 15
> s 13 1 13
3 148 g | 28 26
4 54 39 24 1 57
5 27 12 16
6 5 6 9 6
7 13 2 1 4
8 21 1 4 1
9 1 3
10 95 2 2 6
11 1 1 } x 12
12 ! 23 ! L 1
13 6 3 3 i
14 8 6 6 1 ? 5
15 .55 | L 13 1 15
16 I 10 [ 2 87
17 2 2 2 t 1
18 3 1 1 i L
Total 806 102 123 5 268
Mean 44,944 5.667 6.833 0.278 14.889
Numbers,/m? 13788.81911738.636 2096._364{' 85.290 j- 4567.945




TABLE 62

NUMBERS OF OTHER MICROARTHROFODS PER SUBSANPLE FOR
18th MARCE 1963
i
2 o o 3. 8 o it
oy O Iy, o © ey o] 7))
g -+ - £~ 0 -~ o M4
o @ el = od o) G O
0 o} o © T O g MO
o g £ — 3 . o P
S 3 5 - > B & S8
w ] o o] wm =1 b
< (& s}
1 270 21 1 42
2 5 1 4 4
3 44 | 9 6
4 9S8 } 3 21 2 45
5 54 17 7
6 24 3 7
7 22 3 17 G
8 3 1 17 1
9 % 2 4 1
10 g L7 2 8 7
11 5 15 10
12 % 1 1 |
13 2 4 1
14 1 . 1 13 3¢
15 21 6 17 11
16 3 ? 1
17 ! 2
18 2 3 18 5
| r ;'
Total | 597 34 186 4 - 215
| .
| i ]
Mean | 33.167 | 1.889 10,333 0.222 - 11.944
| ' |
Fumbers/m®| 10175.6361579.545 + 3170.164 | 68.110 - | 3664.419

i




APPARATIS A

TABLE 63

NUMBERS OF OTHER WICROARTEROPODS PER SUBSAMPLE FOR
16th ATRIL 1963
o [ I
0 i @ =1 oo s w
—~ ) o o} O o -4
o IES ord O ©-d - D O
=] ] o g W oo o)) oo
© o] o [0} [ X e] o 42 Ul
o i & i = 3 e m S g
< ¥ & | - =R ) g —
= < L& i QO [ =<5
49)] < ! [ 0
AT
1 25 4 40 | 40
2 1 i 2 2 |
) |
3 4 4 26 : 1 1
4 5 5 27 29
5 L 10 6 1 6
6 | 6 1 10 5
7 11 5 21 10
8 12 1 13 1 10
Q 1 3 14 4
10 15 300 19 ; 9
11 6 1 27 i 10
12 1 1 1 | 3
13 1 ) 20 1
14 36 37 18
15 35 28 23
16 1
17 1 2
18 7 1 22 1 2
Total | 178 330 314 | 3 1 173
Mesn 9,889 1.833 | 17.444 0.167 | 0.056 9.611
- L | j
.Numbers/m223033.945 562,364 l 5351.819 | 51.236 17.181 1 2948,655
: : s




APPARATUS B

TABLE 64

NUKBERS OF OTHEE MICROARTHROFODS PEE SUBSAMPLE FOR
16th AFXRIL 1864
jay]
0] - @ pmd i
r [0 o o o}
g p ksl g s - b 8
g 5 g o g Jogs
0 o © — = O < el
= o 5% O s TS & O g
[db)} <z [ O 2 <1 g
n <
¥
1 141 1 22 50
2 4 Z 10 3
3 8 1 g 4
4 15 1 7 1 1 23
5 23 13 6 E 27
i
& 8 9 , g.
7 8 1 4 4
8 7 : 8
9 4 1 8 1
10 57 5 26 44
11 14 1 13_ E 19
12 1 1 2
13 1 8 2
14 12 1 2Q 25
15 17 9 | 10
16 5 1 1
17 3
18 4 20
Total i 325 26 175 2 1 231.
|
Mean 15.056 1.444 9.944 0.111 0.056 12,833
Numbers/m°{ 5539.581 | 443,019 | 3050.819  34.055 | 17.181 ! 3937.164
| |




TABLE 65

AVERAGE NUMBERS OF OTHER MICROARTHROPODS PER SUBSAMPLE ZFOR

16th APRIL 1963

C I ¥ g |2
w0 Fo ol ] = O © o e .
- L P

1 83 2.5 31 45

2 2.5 2 6 1.5

3 6 2.5 17.5 0.5 2.5

4 10 3 17 C.5 0.5 26

5 16.5 5.5 6 0.5 16.5

6 7 0.5 9.5 7

7 9.5 3 12.5 7

8 6 0.5 10 0.5 9

9 2.5 2 11 2.5
10 36.5 4 22.5 26.5
11 10 1 20 14.5
12 1 1 0.5 2.5
13 1 1 14 1.5
14 24 0.5 28.5 21.5
15 26 18.5 16.5
16 2.5 1 0.5

17 2 1
18 5.5 0.5 | 21 0.5 1
Total 251.5 | 29.5 246.5 2.5 1 202
Mesn | 13.972 | 1.63% | 13.694 | 0.139 | 0.056| 11.222

Humbers/m?| 4286.610 | 502.845 | 4201.319 | 42.645 | 17.181 | 3442.910
‘ i




NUMBERS OF OTHER

MICHOARTHROPODS PER

TaABLE 66

SUBSANPLE FOR

13tk MAY 1963
o o 3
A 3 g g S < TR
E 5 g . CHI i
< & o
1 26 11 1
2. 2 1 2 13
2 45 | 2 16
4 24 4 16 11
5 5 30 12
6 8 9
7 4 2 7 6
8 10 1 5 4
9 2 2 -5 2
10 15 2 9 35
11 3 2 2 25
12 1 2 1 1 1
13 7 1 4
14 5 1 38 8
15 18 2 3 9
16 ! 2
17 1
18 3 2 7 3
L
Total 172 22 157 2 150
Mesn | 9.556 | 1.202 8.722 0.111 8.333
Numbers/m°{2931.781 { 374.910 | 2675.910 | 34.055 2556. 564




TABLE 67

NUMSERS OF OTHER MNICROARTHROPODS PER SUBSAMPLE FOR
10th JUFE 1963

g — » = L »

§ £ 3 g o | % st
w0 < <ch 8 % = <4 -

&

1 19 2

2

3 5 2 7

4 1L 2 2

5 42 4 21 24

6 26 1 3

7 1 1 1

& 1

9 1 2 1
10 85 6 4 19
11 1 1 2
12 1 1

13 27 16 1 2 2
14 2 8 1 2
15 1 4 >
16 1

17 2 1 3
18 3 1
Total 226 38 50 | 3 - 64
ean 12.556 | 2.111 2.778 0.167 - 3.556

Numbers/m®13852.181 | 647.655 | 852.290 { 51.236 - | 1090.981




TABLE 68
NUMBERS OF OTHER NICROARTHROFPCDS FER SUBSAMPLE FOR
8th JULY 1963

© o o L - @
w0 O <! 8 p;ﬁ
1 37 9 7 14
2 5 3 2
3 31 1 26 2
4 16 2 2
.5 7 2 1
6 14 9 3 3
7 31 11 8
8 11 20 4
9 4 1 9
10 7 4 1 1
11 7 1 2 2
12 1
13 18 1 8 1
14 26 1 6 10
15 14 1 30
16 7 2 1
17 1 1
18 6 30 5 | 3
Total 212 | 27 | 1a: - 1| 55
Mean f 13.444 | 1.500 7.833 - 0.056 | 3.0%6
Numbefs/m2%4124.6l9- 460,2 2403.164 | - | 17.181 | 937.581




TABLE 69
NUMBERS OF OTHER MICROARTHROPODS PER SUBSAMPLE FOR
5th AUGUST 1963

[} o I
—t B [¢h} i & o U
o E = b o3 g i
g = = = @G o &0
w2 fal . [4b (o M w} =] 40w
3 Nl &~ — Lo e} o O g
2 & ! S I S o 5 =
8] ] [ o] [oEEen
<7 o w0
ay
1 o1 1
2 8 6 6 1
3 6 2 3
4 3 5 3 2
5 1 2 2
6 2 1
7 | 1 2
8 2 5 1
9
10 i1 4 3
11 5 1
12 2 1 1
13
14 2 2
15 5 6 1
16 3 2
17
18 1 1 5
Total | 67 23 21| 1 - 25
Mean 3,722 1.722 g 1.167 0.056 f - 1.389
Numbers/mE 1141.910 ¢ 528.310 ;} 358.036 ! 17.181 ! - 4 426.145
! ! |
P : : | |




| TABLE 70
NUMBERS OF OTHER ICICROARTHROPODS FER SUBSAMPLE FOR
1€th SEPTEMBER 1963

el : : 3 o g .
g 5 g = 8 A 55
2 : 80 o33 | 8| g8
o 8 g & e 4 © 5
<z o Ry
1 5 1
2 1
3 1
4 1 1 4
5 6
6 3
7 27
8
9 1 1
10
11 1 2
12 2
13 2
14 5 1 1 2
15 1 >
16 2 1
17
18 2
Total 17 8 4 2 - 50
Meen 0.944 0.444 0.222 0.111 - 2.778
Numbers/m®|289.619 | 136.219 | 68.110 | 34.055 - | 852.290




TABLE 71

NUMBERS OF OTHER HICROARTERQOPODS PER SUBSAMPIE FOR

3rd DICEMBER 1363

g ; 3 3 sgl 8 g
5 5 : = R & | ©A
a 8 & S &4 =
1 32 15 10 1 2 65
2 41 3 35 31
3 72 20 8 72
4 121 8 15 2 44
5 56 1 3 24
6 77 1 6 1 19
7 106 3 9 2 11
8 12 1 13 1 19
9 34 12 8 2 20
10 126 5 16 25
11 169 19 4 1 17
12 56 1 4 2 26
13 18 8 2 41
14 53 2 2 1 27
15 102 4 4 23
16 118 11 12 22
17 82 7 5 24
18 76 7 56 22
Total | 1351 120 216 13 4 532
lean 75.056 6.667 | 12.111 | 0.722 1 ©.222 | 29.556
Numbers/m?| 23027.181{ 2045.436 ¢ 3715.655 | 221.510 | 68,110 { 9067.781




NUMBERS AND PERCENTAGES G MICROARTHROPODS COLLECTED FROM EACH SUBFLOT IN SAMPLING PERIOD

Subsample 1 2 3 4 5 & v 8 9 10 11 12 13 14 15 .16 17 18 Total
OMBIDIFCRMES .
STRANYCHIDAE intoto ... 14 3 E.5 21 14.5 9 8 19 5 24.5 2 % 5 20.5 21 12 -5 10 203
Bryobia borealig ..... 13 - 1 3 3 1 1 % 3.5 3.5 1 1 3 4 4 6 5 1 57
kotetranychus sp. .... 1 6 9.5 1 3 1% 1 2 4 2 4 54.5
onoceronychus sp. ... 4 4 10 3 1 3 11 1 A7
Cligonychus Sp. «vees.. 2.5 2 2 2 1.5 2 1 3.5 4 2 22.5
Schizotetranychus sp. 1 ? 1
Tetranychus Sp- +e.o.. 2 1 5 2 2 4 1 7 1 % 31
NUTPALPIDAE intoto ... 4 1.5 0.5 1 1.5 3 47 12 1 6 1.5 1.5 9.5 90
Brevipalpus obovatus . 4 1.5 0.5 1 1. 3 14 12 1 ) 1.5 1.5 9.5 57
Dolichotetranychus sp. 5% : ; 32
'CKERELLIDAE intoto ... 2 1 1 5 1 10
Tuckerella ornata .. 2 1 1 5 1 10
NOTETRANTDAE intobto .. 1 2.5 1 1 3.5 3 1 19.5 4 2 2 40.5 -
Linotetranus sp. «ve.. 1 2.5 1 1. 3.5 3 1 19.5 4 2 2 _ 40.5
FLLIDAE intoto b 5 4 13 41.5 21.5 9 2%.5 3 2 27.5 1 .5 11 5.5 2 1 6 178
Bdella SD. vvvresnnens I 1.5 5 20.5 3 0.5 1 - 33,5
Spinibdella cronini .. 4,5 4 9 41.5 19.5% 4 3 2 2 23.5 1 5.5 10 2.5 2 1 6. 139
Cyta Sp+ vevovvrnnnen . 0.5 0.5 3.5 1 5.5
NAXIDAE intoto ....... 34 13 '21.5 96.5 34 7 32.5 4.5 12 4.5 % 5 7.5 23.5 25.5 1 - 1 8 364
CUnaxa GAUTUS «cosovses 17 9 18.5 52 22.5 2.5 16 2 9 22 1.5 4 5.5 11.5 16.5 1 4 211.5
CUnaxa SP. evververons 7 4 1.5 1 : .5 14
Cunaxoides SP» eresses 1.0 4 A 40.5 11.5 3 16.5 2.5 3.0 11.5 1.5 2 4 12 8.5 1 4 138.5
NORCHESTIDAE intoto .. 56 61.5 57 128 110 52 73.5 6l1.5 65.5 102 96 168.5 111.5 56.5 74 85 6 43,5 1466.0
Nanorchestes sp. «.... 51 18 48 109 6C.5 27.5 46 39 27 70 56.5 44,5 21 19 46.5 16 3 18 34,5
Speleorchestes sp. ... 5 43,5 g 19 49.5 245 27.5 22.5 38.5 32 39.5 124 80.5 37.5 27.5 69 58 25.5 7%2.5
CHYGNATHIDARE intoto .. 8 15.5 15.5 15.5 37.5 5.5 14.5 7.5 11.5 22 5 1 1 9.5 8.5 1 2 181
Pachygnathus sp. ..... 8 15.5 15.5 13 %3 5.5 14.5 9.5 10.5 21 i 1 1 9.5 8.5 1 2 171
Bimichaella Sp. veee.s 2.5 4.5 1 1 1 10
RDALYCHIDAE intoto ... 3 5.5 8 2 2 0.5 21
Lordalychus sp. «ve.., 3 5.5 B 2 2 0.5 21
TCORHAGIIDAE intoto .. 2 1 P 1 7 4 68.5 22 1 87 8.5 22 : 227
Alicorhagia sp. ...... 3 1 . d 1 7 4 68.5 22 1 87 8.5 22 227
UTACARIDAE intoto .... 1 1 8.5 52.5 3.5 4.5 25 24 91 16 2.5 .5 51 - 2 5 1 '295
Scutacarus Spe seeeres 1 1. 8.5 52.5 %.5 4.5 25 24 91 16 2.5 6.5 51 2 | 5 1 295
RSONEMIDAE intoto .... 400.5 109 321 537.5 121.5 147.5 147 150.5 88 290 52 6.5 47 1979.5 221 9 5.5 46 2679
larsonemus Sp. soeeees 400.5 109 321 357.5 121.5 147.5 147 150.5 88 290 52 6.5 4 179.5 221 9 5.5 46 2679
FRMOTIDAE intoto ...... 11 4 11 6l.5 42.5 15 20 5 2.5 7.5 4 2 2.5 54,5 B 6 - 4 255
Pygme phorus sp. SBPe sesese 11 4 11 6l.5 42.5 15 20 5 2.5 7.5 4. 2 2.5 54,5 5 (o) | % 255
DEIDAE intobto eesv.ee.. 276.5 118 273.5 494.54702 354 167 24 71 454,5 46.5 40 227 136.5  297.5  30.5 24.5 119 807%.5
;0ccotydeus Spe esse.. 118 80,9 200 294, 5 140 131.5 141.5 187.5 53 A54.,5 50.5 2% 204.5 87 206 14 13 101 2380
[YASUS SDPe & vrewovons 156 5 345 64,5 159.5 46 P 2% 44 . 15.5 92 15 1z2.- 2045 35.5 88.5 15.5 9.5 17 921
FYdeUS SDe D evvvrvus. 3 9 40.5%16  148.5 4.5 9,5 2.5 g 1 5 2 14 3 1 2 1 4972.5
ATYDEIDAE intoto .... 10 17 1 6.5 3 10 2 8 1 3 3.5 5 16.5 10 5.5 7 105
Scolotydeus sp. SPe vesres 10 17 1 ©.5 3 10 2 8 1 3 5.5 3 16.5 10 3.5 ~7 105



TABLE 72 (CONTINUED 1)

Total

Subsample 1 2 % 4 5 6 7 8 g 10 11 12 13 14 15 16 17 18
LIGCHNELLIDAE intoto .. 0.5 0.5
Neophyllobius BPe een 0.5 0.5
IGMAEIDAE intoto .... 16 3 9.5 57 1%.5 2 e 5 5.5 3.5 5.5 5.5 2.5 10.5 6 2 0.5 3 129 -
Apostigmaeus navicella 8 1 . 7.5 26 8.5 1 2 4 3.5 0.5 4.5 2.5 2.5 6.5 5 2 C.5 1 87
Ledermulleria sp. ... 2 1 7.5 2 - 1 e 1 1 i 1 19.5
SEigmacus Spe reeoes e 4 2 1 5.5 1 1 1 1 3 1 18.5
Agigtemus afrieanus . 2 2 4 -
PATOPSELLIDAE intoto 2 % 1 0.5 1 1 8.5
Hupalopsellus sp. +.. 2 3 1 . 0.5 1 I 8.5
PHTIGNATHIDAE intoto 1 1 2"
Raphignathus sp. .... 1 1 2
EUDOCHEYLIDAE intoto 7.5 "27 11 30 29 & 22.5 4 27.5 5 8 0.5 g&1.-5 52.5 2 1 3 298
Pseudocheylus sp.;.,,_ 7.5 27 11 30 29 © 22.5 4 27.5 5 8 0.5 86l1.5 52.5 2 1 3 298
YSTIDAE intobo .sece.. 3 2 5 24 9 3 4 7 1 o0
Anandia Sp. .seviceens 2 1 1 2 6
Bechsteinia sp. .... 1 1 2 4
Adamystus sp. ce e 2 4 2.4 g 1 2 7 1 50
NERIFFIIDAE intoto .. 1 2 3 0.5 7 13.5
PODIDAE intoto +es... 213 90.5 74.5 274 204 96 9.5 64 36 300 38 12 50 134 197 45" 10 39 1946.5
Bupodes sp. «...s....  180.5 89.5 48.5 232 164.5 &4 58 S54.5 35 245.5 55 12 49 102 147 43 10 gl 1621
Bupodes parafusifer . 22.5 1 26 42 59.5 12 11.5 9.5 1 54.5 3 1 32 50 2 8 525.5
AGIDIIDAE intoto .... 1l 1 i3 37 3.5 o) 4.5 2;5 2.5 3 C.5 5.5 1 1.5 S 2 2 106.5
Rhagld_la Sp- ------ et 11 l 15 57 9-5 6 4&5 2-5 2»5 5 005 5'5 1 1'5 6 2 2 10605
YTHRAEIDAE intoto ... 3.5 14 4.5 2 6.5 9 5.5 12 7 8.5 2 3.5 4.5 17.5 10.5 2.5 0.5 4 127.5
Abrolophus bipilus .. 3.5 13 3.5 35 8 5.5 12 2 5.5 2 2 2 5.0 3.5 1.5 ¢.5 2.5 87.5
Bochartia sp. +v.ve.. 1 f 1
izuptnannia sp. ..... 1 3 2 1 1 3 2 1.5 2.5 12.5 1 1 0.5 5?
Erythracus SP. vesene 1 1 2
Erythraeidae larvae 1 ' 1
Leptus sp. .......... 1 2 1 “
OMBIDIIDAE intoto ... 3 1 2 1 2 1 2 4 1.5 17.5
Etmulleria Sp. eoee.. _ 1 2 1 i 2
Ticrotrombidium sp. . 3 2 1 1 1 3 1.5 12.5
[OPHYIDAE intoto -... 1 0.5 | 1.5 1 4
renus indet R RTEEE 1 0.5 1.5 1 4
SYLETIDAE intoto «... 1 1 2
ienus indet ......... 1 1 2
JMBIDIFORMES intoto 1057.5 465.5 881 1581.55420.5 749 581 636 A48 1453.5 512 316 560.5 819 9a4.5 300.5 13%39.5 328 16903%.5
3O0STIGMATA
JDACARIDAE intoto ... 17 1 19 5 45 5 43% 8 2.5 31 6 54.5 8.5 6 7.5 25.5 27.5 4.5 318
thodacarus sublapideus .5 29 5.5 4.5 18 O 5 16.5 2. 5.5 10 i 151
Jigamasellus badennor— _ 2%.5

Stl ........ rrseas 13 3 1 O 5 6 ‘
ramasellus SPe creevs 2 -1 9.5 11 12.5 2.5 ) 12 5 A1 6.5 5 7.5 18.5 17 %.5 150.5
APTOlaclans SDe oo 2 ol ; 2 e



Subsample 1 2 3 4

5 6 78 9 10 11 12 1% 14 15 16 17 18 Tot al

ECSEJIDAE intoto .. 18.5 16 30.5 34,5 23 9 15 ;é 24 132.5 30.5 11.5 7 24,5 50.5 4 3 74 312.5
Asca spinosa ....... 1 1 ' 2
Agca aethiopica ... 1 1 5 1 1 4
Gamasellodes seminudus 2 2 9 1.5 2 = 7 3 8 3.5 2 7.5 8 3 2.5 61
Protopamasellus sp. a 9.5 5.5 12.5 20 9 2.5 3 . 8 6 10 0.5 1 12 5.5 1 1 .5 111.5
Protogamasellus sp. b 8 7.5 15.5 9.5 8 1 5.5 6.5 % 9 4.5 4 3 10.5 2 0.5 96
Protogamagellus sp. ¢ 1 4. 3 2 1 1 1 1 1 1 15
Lasioseius Sp. & «.. 1.5 1 5 2.5% 1.5 0.5 1.5 2 1 4,5 1 22
Proctolaelaps sp. - 1 | _ i
ELAPTIDAE intoto ... 34,5 9 18 22 18.5 11 l4-5§ 9.5 11 126 6.5 1 2.5 28 27.5 2.5 10.5 352.5
Gacolaelaps paracasa- f

liS L I R ) 19 "-i— 2 12 6-5 5 "I-I- 3 31 2 8 5 87'5
Gaeolaelaps sp. a .. _ : C.5 0.5
Gaeolaelaps sp. b .. 2 4 8 4.5 4.5 5 10 5.5 5.5 15 3.5 2.5 19 20,5 2.5 9 121
Cosmolaelaps sp. : 1 1 1 0.5 1 49.5 i 2 1 58
Leptolaelaps elegans 10.5 3 2.5 1 2 1 20
[861a5DIS SDe -veoo- 1 1 3 3 2 2 0.5 39.5 1 1.5 0.5 55
Fen. nov. spec. nov. ' 0.5 - 0.5
Laelaptidae larvae 1 1 % 1 2 1 1 10
CHYLAFLAPTIDAE intoto 1 1 S 1 3 A 5 1 C.5 21.5
Pachylaelaps sp. ... 1 1 6 1 % 5 5 1 0.5 21.5
YTOSEIIDAE intoto .. 1.5 1 5 i.5 1 1 2 2.5 15.5
Amblyseius sp. & ... 1.5 1 2.5
Amblyseius sp. b ... 1 4 1.5 1 1 2 1 11.5
I'yphlodromus

(Neoseiulus) sp. - _ L.5 1.5
RASITIDAE intoto ... 1 é 2 1 4
EROSETIDAT intoto .. 1 1 | 1 3
Kleemannia sSpe vesee 1 1 j 1 3
OPODOIDEA intoto ... 0.5 0.5 1
30STIGMATA intoto .. 73.5 26 70.5 103 107 50.5 45.0. 7.5 3%2.5 217.5 26.5 7 18 82 86 11 3 21.5 1028
IBATET intoto ...... 918 50.5 374 295  264.5 108  91.5 61 21.5 410.5 28 50 86 150 184 35.5 35 40.5  318%.5
ARIDIAT intoto ...... 20,5 27 19.5 88 1%.5 19,5 30 8.5 12 492 %% 8 A0 19.5 26 4 11 18.5 830.5
ART intoto ......... 2069.5 569 3545 DH47.5 BO5.5 907 75?.5;775 414 2573%.5 4599.5 381 694.5 1070.5 1240.5 351 188.5 408.5 219895.5
JLEMBOLA intoto ... 110 54 125.5 118 139 63.5 95.5:172 5% 97.5 55 5.5 49 1%1.5 144.5 18 6 73 1508.5
iER INSECTS intoto . 236 47.5 92,5 228 1%37.5 55 95 = 72 170.5 457.5 152.5 9.5 18.5 97.5 68 96 7 40 2080.5
2UDOSCORPIONMIDA intoto 1 1 1.5 2.5 2.5 2 4 1 2 4 3 5 0.5 i.5 32,5
ANEIDA intoto +ev... 1 1 7.5 4 1 1.5 1 1 18
"RO-ARTHROPODS intoto 2417.5 6715 1565.5 &404.5&88.5 1025.5 949 1022.5 65%57.5 3129.5 608 399 766 1302.5 1458 465.5  201.5 523 25635
WCENTAGES 1.56 2.99 5.08 5.69 1.82 0.79 2. 04





