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Introduction

Invertedrates living withtn the soil perform a
number of useful functions. They may accelerate
the decomposition of plant material, incorporate
SuUch decaying material into the soi1] strata and
they also influence the physical structure of

the 35011 11 a number of ways. For 1nstance,
Abbott et al {1979) noticed that when ploughing
and  stocking of Western Australian wheatbelt

s01l  was discontinued for 7 years there was a
recovery 1n the density of large soil animals
and  concomitant jmpravements in sqil water
permeability, compactability and so11 structure,

The tailings and topsoil returned to the sand
mined areas at Eneabba initially lacks structure
and 1s Tow in nutrients (Majer et al 1982) Thus
the early colomization of sgil dwelling
invertebrates 1s clearly desirable. The soi]
structure and abundance of sg1) 1nvertebrates in
some of the rehabilitated plots at the Allied
Eneabba Ltd. (A.E.L.) minesite was studied in
July 1980. Two heathlana controls were also
investigated.

The present work aimed to repeat the July 1980
observations (see Majer et al 1982} and also
to follow the trends in soil structure ang
large 5011 invertebrates {22 m long) in six
rehabilitated plots which were setected to

represent a time span of rehabilitation ranging
from 1977-1982.

Methods

The AEL minesite was visited from 11 - 13th
July, 1543  ana plots were selected for
Investiyation. These are listed in Table 1,
Wwith details of their renabilitation history.

In the wid-Tine of each plot a 100 m
Was marked out to
subsequent samples dand recordings. The original
transects and sanpling positions were used 1n
those plots previously studied 1n 1980(Table 1).

transect

At equal distances along each transect ten 9.1

tm deep and 5.5 cm drameter, soil cores were
taken,  The sui1l was dried in an oven at 105°C
and  the so1l bulk density was calculated by
ividing  the so11 dry weiyht by tne calculated

volune of the corer, Percentage satl mofsture
was also calculated, At each of ten intercepts
recordings were made of soil penetrability using

4 Proctor® penetrometer. The plunger was
pressed in to the soil to a depth of 5 cm. At
20 m 1ntervals alony the transect the surl

1nfiltration rate was measured by placing a 6 tm
diameter plastic cylinder vertically on the soil
surface. This was filled with water and the

drop in water level was measured after 4 minutes.
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provide the basis for .

Larye 5011 animal density was assesseq by taking
14 on cubes of so11 at 10 m intervals dalong the
transect. The 5011 samples were sedlead 1n
plastic  bays and those invertebrates which
exceeded 2 im in length were counted oyt shortly
afterwards.

The plot wmean and standard deviations of the
above mentiagned variables were calculated ang
the plot means were compared by ogne-way analysis
of varmance. The tndividual plots whose means
d1d not significantly differ at pe 0.01 were
then elucidated using the Sheffé prucedure (Nie
et al 1975)

Results

The 1983 plot means and standard deviations and,
where availaple, the 1980 plot means dreg
presented for each variable in the tables Given.
The order of plots in each table is ranked to
illustrate the trends 11 1983 plot means and,
where possible, the contrgl plots are placed to
the Jeft hand side of the tables.

Percentage so1l moisture values are shown in
Tabie 2.  Wi1tn the exception of the oldest plot
(774), all rehabilitated plots had a higher 1943
soil moisture than control plot 1 and, with two

exceptions, control plot 2. As with the 1980
recordings, control plot 2 had an exceptionally
high soil moisture content. This  may have

resulted from the presence of water-retaintng
slimes which had emanated from an earlier slime
spill,

The Sheffé tests indicate that plots 778 and
control 1 had significantly lower soil moistures
than the otner plots, whereas plots 82F and 798
had signmificantly higher soil moistures than

other plots. NO consistent tmme-trends were
gbserved when the 1980 and 1983 neans were
compared.

Tanle 3 shows the sa1l bulk density values., As
1n 1980, the rehabilitated plots all had migher
50i1 bulk density values than the control plots
and  with the exception of plot Bl8, all
rehabilitated plots had significantly higher
values than the control plots. Plot 304 also
had a significantly higner value than all other
repabilitated plots. It may oe of interest that
the two most recently renabiiltateq pliots, BlB
and 82F, had sotl bulk density wvalues wost
smmilar to those of the control plots.

So11 penetrab1lity values are shown 11 Table 4,
Twa plots, 78G and 818, had soil of lower
penetrability than the controls. Only the two
Plots with the highest so1l penetrability, 74905
and  80A, had sigmficantly aifferent means to
the remaining control and rehabilitated plats.

A1l rehabilitated plots nad slower infiltration
rates  than the control plots (Table 5).
Infiltration was sigmificantly mare rapia 1a
control plot 1 than 1n the rehab1litated plots:
it was probably  retarded in contral plot 2 by
the presence of slines on the sand. The oldest
two plots, 774 and 78G had the wost rapid
Infritration rates and these d1d not difter
significantly from those of control plot 2.
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Table 1. Listing of plots selected for soil studies in 1980 and 1983
showing details of their renabilitation history.

Plot Rehabiiita~- Topsoill Subsoil *Fertiliser Lover source Used In
name tion date treat- treat- treatment crop of 1980
ment ment native  study .
plants Y
*
174 April single none yes cereal topsoil  yes
south 1977 stripped rye
78‘.1 Aug 16 n L] " n L1} L}
north 1378
798 feb 22 double " " sudax " "
1979 stripped
a0a June 2 ! " no cereal - no
east 1980 rye
around
margin
818 Feb 27 ! clay, yes sudax  seeded "
east 1981 silt
B2F July 14 " " " sudax & " "
north 1982 cereal
rye
Heath 1 #n.a. n.a. n.a. no n.a. n.a. yes
MC7003
north
Heath 2 n.a. n.a. n.a, no n.a. n.a. "
MC7003
sauth

# n.a., not applicable

* Standard fertilizer treatment was 90 kg superphosphate, 50 kg ammonium
nitrate, 8 kg potassium chloride and 4 kg trace elements per hectare,

Table 2. Mean and standard deviation values of percentage soll moisture
per plot. The horizontal bars connect those plots where 1983

means do not statistically differ at p <« 0.0l
TR Con-— BIB 786 Con-  BOA B L] |
trol 1 trol 2
July 1980 4.43 4.44 * 6.14 5.45 * * 7.23
mean value

July 1983 4.43 4,55 5.50 5.54 5.75 5.91 7.21 H.49
mean value

1983 Q.85 0.56 0.76 0.93 .66 0.80 1.30 1.72
standard

deviation

* not measured in 1980
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Table 3. Mean and standard deviation of so0il bulk density (ym per square cm)
per plot. The horizontal bars connect those plots where 1983 weans
do not statistically differ at p<0.01.

Lon- Con- gld HeF 798 718G T7A duA
trol 2 trol 1
July 1980 1.50 1.49 * * 1.74 1.61 1.74 *
nean value
July 1983 1.55 1.61 1.66 1.69 1.69 1.71 1.73 1.82
mean valuye
1983 0.06 0.06 0.13 0.07 0.04 0.08 0.04 0.08
standard
deviation
\ 7 [ vl
* not measured fn 1980 —_

Table 4. Mean and standard deviation values of soil penetrability
{KPa) per plot. The horizontal bars connect those plots where
1983 means do not statistically differ at p<0.01.

186G BIB Lon- con- TTA 82F 798 B0OA
tral 1 trol 2

July 1943 443 507 545 611 690 723 865 1023
mean value

standard 184 198 65 128 231 700 147 305
deviation
L .

Table 5. Mean and Standard deviation values of 5071 water infiltration
rate  (ml in 4 minutes) per plot. The horizontal vars connect
those plots where 1983 meéans do not statistically differ at
p<£0.01.

Con- Con- TTA 786G 82F 818 /9B BOR
trol 1 trol 2

July 1983 641 463 458 419 303 279 264 213
%ean value

standard 69 104 131 91 46 40 18 34
deviation




Table 6. Mean and standard deviation values of large sovl invertebrate
density {nos per square metre) per plot. Tne norl;ontdl bars con-
nect those plots where 1983 means do not statistically differ at

p 0.01.

Lon- Lon- 786 T7A 8OA /98 a18 82F

trol 1 trol 2
July 1980 13 26 ) 0 * Q « *
nean value
July 1983 510 1ulo 26 10 5 0 510 0
1943 gol 2439 36 22 16 0 1612 0
standard
deviation

P JR—

* not measured in 1980

So11  invertebrates collected in the control
plots cumprised spiders (1.3%), centipedes
(D.3%), millipedes (0.3%), adult beetles (2%),
larval peeties {2.1%), larval flies {0.3%).
bristletails ({0.3%}, ants {46.5%) and temites
{46.9%). Those 1n the rehabilitated plots
comprised cockroacnes (1%}, adult beetles (4.5%)
and ants (94.5%). Table 6 shows the number of
Yarger so011 amimals per sguare metre in each
plot. HNone of the 1983 values differed
statistically due to the extremely high variance
of the data The 1980 values are much lower than
those for 1983 due to differences in weatner and
to  less efficient extraction procedures.
However, the 1980 values indicate that although
aninals were present in the control plot soils,
none were found in the three rehabilitated plots
studied. In 1983 soil animals were present 1n
four of the rehabilitated plots although, with
the exception of plot 81B, they were in much
lower numbers than 1n the control plots. The
high aumbers in plot 813 resulted from one so011
core coinciding with the location of an ant nest
and are not representative of the plot as a
whole. Wnen this is taken into account there
appears to be an 1ncrease in large so11 animal
densi1ty with time from rehabilitation

Discussion

The results of this brmef survey indicate that
by cunparison  with contrel plots, the
renabilitatea plots have sofl of nigh bulk
density, generally high soil moisture, low water
inf1ltration characteristics and a low density
of larye so1l 1nvertebrates. So1l penetrability
values were not so clear cut although four out
aof s1a rehabilitated plots had higher sail
penetrability means than those of the controls.

The mgh suo1l moisture in the rehabilitated
plots s probably due to the presence of fine
clay particles (slimes) mixed with, or
stratified below, the soil layer. This fs
further substantiated by the high so1l moeisture
in sline-contaminated control plot 2. The
sot1®s water infiltration characteristics may be
related  to soil moisture levels since the plot
mneans for these varianles were negatively
correlated (r = -(0.87, p< 0.05).

It is noteworthy that the rehabilitated plots
with the highest overall soil animal densitg,
plats 77A and 78G, had relatively rapid
infiltration rates. Possibly the burrowing
activity of these animals contributed to
penetration of surface water, This js in
keeping with these plots having so1l moisture
levels relatively close to those of the 1iwo
control plots.

The data indicate that although there is
evidence of sone recovery in large so1l animal
density with time, the density in older
rehabilitated plots 1is still not approaching
that in the native vegetation, The soil still
differs physically from control plot values,
even after six years from the tmme of
rehabilitation. Although the altered soil
conditions may impede soil animal colomization,
the subsequent appearance of these ammwals inay
bring about improvements in so1l properties and
assocfated plant growth. The addition of mulch
may be useful for encouraying the burld up of
such fauna. It 15 therefore mportent 10
continue monitoring seoil animal density as
rehabilttatea plots mature and also to find ways
in which to encourage colonization by 5011
fauna.
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