Mpumalanga rivers: Reference conditions

CHAPTERS5. MPUMALANGA RIVERS. ECOLOGICAL REFERENCE CONDITIONS FOR
RIVERINE MACROINVERTEBRATES

Summary

This chapter presents the ecological reference conditions for riverine macroinvertebrates for each of
the five identified Reference Groups or Sub-groups in Mpumalanga. A key has been developed for
assigning a monitoring site to a Reference Group or Sub-group for river in Mpumalanga.
Information detailed for each Reference Group or Sub-group includes details of the environmental
characteristics of the Reference Group or Sub-group, expected SASS Scores (including median values
and Observed/Expected ratios for singleseason and combined-season assessments), a list of expected
SASS taxa, and a table for interpreting single-biotope assessments. A banding system for interpreting
SASS data and hence biological condition is provided. This chapter is aimed at biomonitoring
practitioners activdy monitoring riversin Mpumalanga.

5.1 INTRODUCTION

The results of this sudy indicate the complexity involved in establishing benchmarks or reference conditions
for riverine macroinverteorates.  Through the course of the prgject it has become eminently dear that to
tackle this task without adopting some form of predictive moddling sysem will severdy limit the potentia
of reference conditions as an interpretative tool within the RHP.  The development of predictive moddling
sysdems, however, is extremey time consuming and cogtly, and requires the co-operation of al organisations
involved in biomonitoring. The United Kingdom have been devdoping ther RIVPACS sysem snce the
1970's and numerous researchers from various backgrounds, incduding freshwater biology, statigtics and
mathematics, have been invoved in the programme  Smilaly, Audrdia, in ther devdopment of
AusRIVAS, which was initiated in 1994, have enliged the assstance of al groups involved in biomonitoring.
In bath countries, one organisation has been respongble for most research, devdopment and tegting of the
respective sygems, namdy the Inditute of Freshwater Ecology in the United Kingdom and the Co-operative
Research Centrefor Freshwater Ecology in Audralia.

It is dear, therefore, that to implement such as sysem in South Africa is a long-term objective
Biomonitoring is in its infancy in South Africa, with the nationd implementation desgn phase having
commenced in 1997. With respect to ecological reference conditions for riverine macroinverterates, we are
in the extremdy fortunate position of having the experience of the above mentioned international inditutes to
draw on. It would be short Sghted not to ensure that South Africals RHP will enable the future devel opment
of sygems smilar to those of RIVPACS and AusRivVAS. By securing the adoption of a standardised,
nationa biomonitoring protocol for use in the RHP by al biomonitoring practitioners, we are guarantesing
the future advancement of the RHP with respect to reference conditions and their use in the interpretation of
biomonitoring data.  The additiona investment in terms of time during the firgt few years of the RHP will
result in areturn of worthwhile proportions.
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On the underganding that the devdopment of predictive modds for use in the generation of Ecologica
Quality Indices (EQIS) based on the ratios of Obsarved to Expected scores, is beyond the scope of the current
project, an interim method for deriving ecological reference conditions for riverine macroinvertebrates has
been devisad, together with prdiminary guiddines for data interpretation.  This chapter draws together the
andyses of the preceding chapters and provides ecologicd reference conditions for  riverine
macroinvertebrates for sdected river types in Mpumaanga. For each identified river type, the fdlowing are
given:

details of environmental characterigtics

expected SASS Scores (indluding median vaues and Observed/Expected ratios for sngle-season and
combi ned-Season assessments)

alig of expected SASStaxa, and

atablefor interpreting Sngle-biotope assessments.

5.2 REFERENCE GROUPS, ENVIRONMENTAL VARIABLES, BIOLOGICAL BANDING AND
CONSIDERATIONSFOR DATA INTERPRETATION

5.2.1 Homogeneousregionsand identified river types

Using the spatia framework (see Figurel.l) which divided rivers into homogeneous regions in a hierarchical
manner, such that ecoregions represent Leve 1, sub-regions Levd 2 and river types Levd 3, together with
multivariate analyds of riverine macroinvertebrate fauna (Figures 4.5 and 4.6), three main Reference Groups
have been identified in Mpumalanga (see map - Figure 2.2). These broadly adhere to ecoregions with "river
type' factors dividing two of the Reference Groups into two sub-groups each. The following Reference
Groups and sub-groups have been identified:

Reference Group 1. Central Highlands Mountain Stream and Foothill-cobble Bed sub-regions.
ReferenceGroup 2. Great  Escarpment Mountains: Mountain - Stream,  Foothill-cobble Bed  and

Rguvenated Cascade sub-regions.

Sub-group 2a Lowvdd: Foothill-cobble Bed and Reguvenated Cascade sub-regions, with > 60%
boul der/cobble substratum type.

Reference Group 3. Lowved: Foothill-gravel Bed sub-region.

Sub-group 3a Lowved: mixture of sub-regions induding Foothill-cobble Bed, Foathill-grave

Bed and Rejuvenated Cascade sub-regions, with > 60% bedrock substratum type.

Of these, sub-groups 2a and 3a are represented by rdatively few dtes. Additiona sites which fall within
these sub-groups need to be assessed 0 that the sub-groups may be verified and ether absorbed into
Reference Groups 2 and 3 respectively, or form their own Reference Group.

The following key has been devisad to assst biomonitoring practitioners in assigning a monitoring or test Ste
to the appropriate river type in Mpumalanga. Five river types are represented, two of which have been
termed sub-groups since they 4ill need to be validated. It is likdy that there are additiond river types in
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Mpumalanga, and which do nat "fit" into any identified river type. On the bads of invertebrate communities,
a few dtes were dasdfied outdde of their expected river type and the key provided bdow would therefore
not be suitable for such dtes.  This key represents a firgt attempt at typing Mpumalanga rivers. Again,
adopting a predictive moddling sysem in the future will enable Reference Groups to be "typed" with
additional Groups identified as different Stes are assessed.  The asigning of a monitoring Ste to a Reference
Group is automated and based on the probability of the monitoring Site bdonging to each of the identified
Reference Groups.  In some cases a monitoring site will not be asigned to any of the Reference Groups, in
which case it is returned as "outsde the scope of the modd™ and serves as an indication that the monitoring
dte may represent a new Reference Group. These types are indicated in the key as "River type not yet
described”.

5.2.1.1 A keyfor assigning a monitoring site to a Reference Group for riversin Mpumalanga

1. Steisinthe Centra Highlands or Great Escarpment Mountains C0regioNS...........cceerereererererereseseseeenenens 2
- SteiSiN the LOWVEID BOOMEJION .....eveeiieieieieireri ettt b s 5
2. Siteisin the Central Highlands EC0MEQION...........ccciuiieiiiiiririeicerie e 3
- Steisin the Great Escarpment MOUNEaINS COITEJIONS ........coueueuirirerierereereresessssesesesessssesesesesessesesssesesessesesenes 4

3. Steisinthe Mountain Stream or Foothill-cobble Bed sub-region
and is dominated by cobble/pebble substratum type (60%0) ......c.vovrereeeerrrireririeieeeeereniee Reference Group 1
- Steisinadifferent SUD-TEJION ..o River type not yet described

4, Steisinthe Mountain Stream, Foathill-cobble Bed or Rejuvenated Cascade
sub-region, and is dominated by boul der/cobbl e/pebbl e substratum type (80%)............. Reference Group 2
- Steisinadifferent SUD-TEJION ..o River type not yet described

5. Steisin the Mountain Stream sub-region and is dominated by boul der/cobble/pebble

SUBSEFEUM TYPES (B0U0) ....cuvuerereeuenireriereieese sttt ee bbb Reference Group 2
- SteiSiN AdifIErent SUD-TEJION ...t 6
6. Sitehas> 60% boulder/cobble SUBSITEUM TYPE.........ceciircee s 7
- Sitehas> 60% bedrock SUDSIFatUM tYPE.......c.ciirieieeirire e Sub-group 3a
7. Siteisin the Foothill-cobble Bed or Reguvenated Cascade SUD-regions...........cooveeeeenereninnees Sub-group 2a
- Steisin the Foothill-gravel Bed SUB-region ... Reference Group 3

Once a ste has been dlocated to a Reference Group or sub-group, the dSte characterigics in terms of
environmental variables, in particular the substratum compasition and dominance, need to be checked.
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5.2.2 Characterisation of Reference Groupsin termsof environmental variables

An atempt has been made to broadly characterise each Reference Group or sub-group in terms of
environmental variables. Median values, 25" and 75" percentiles have been tabulated for each appropriate
variable. These ranges should nat be consdered absolute but should rather serve as a guiddine for assgning
a monitoring or test dte to a Reference Group or sub-group, or deriving expected or reference conditions for
environmental varigbles, in particular water chemidry variables. The environmenta characteristics of each
Reference Group or sub-group are provided for each Reference Group or sub-group section (see section 5.3).

5.2.3 A biological banding system

Management action depends on the knowledge that a certain impact causes an aguatic community or
ecosystem to respond in some way that is outside the natural range of variation (Roux et al. 1999) and the
ultimate objective of any biomonitoring programme is to fadlitate the detection of impairment at a Ste as
reflected by one or more components of the biota Reference conditions fadilitate this by defining what is
expected at a dte and provide a means of comparing observed conditions with expected conditions. As noted
in the previous chapter, this is a complex task and one which requires careful condderation of factors which
may potentialy affect data interpretation. Any reference condition is also likdy to be a dynamic one,
changing as our ecological understanding of the system grows (Meyer 1997).

To dmplify data interpretation and to aid management decisons, "bidlogical banding' systems are often used
with different bands representing different biologica conditions. In both RIVPACS and AusRivAS, the ratio
of the Observed/Expected (O/E) Taxa and O/E ASPT or O/E SIGNAL (smilar to ASPT) are derived, each
band representing a different levd of biologica condition (Furse 2000, Smpson & Norris 2000). A banding
sysem modified from these systems has been adopted for reporting the biological condition of Mpumaanga
rivers (Table 5.1), dthough the method whereby O/E ratios are derived is different. Whereas O/E ratios in
RIVPACS and AusRivAS are generated in a moddling system, in this sudy is O/E are basad on median
vaues for SASH Score, number of taxa and ASPT per Reference Group. Median rather than mean values
were chosen because nat al the data are normally distributed.

The banding sysem was developed by examining the variation in SASS Scores at reference Stes rdative to
the median score for the Reference Group or sub-group to which the reference Ste bdonged.  The O/E ratios
were caculated using data from the final 57 reference dtes. "O" is the observed SASSA Score, number of
taxa or ASPT a a reference Ste and "E" is the median SASSA Score, number of taxa or ASPT value of the
Reference Group or sub-group within which the reference ste fals  In this way the range of O/E ratios could
be cdculated, together with percentiles. Initidly O/E ratios were caculated usng combined-biotope,
multipleseason SASS Scores. These were then "corrected for season” by examining the O/E ratios for each
season (combined-biotopes), as calculated from the seasona median values for each Reference Group or sub-
group (see sction 5.2.4).  Ratios have cartain advantages over absolute values in that they are dependent on
the expected (E) score. In thisway it is possble to derive expected scores for multiple-seasons in addition to
expected scores for each season.  Assessments conducted in a Single season may therefore aso be evauated
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Details of the divison of O/E ratios into bands
for fadilitating the interpretation of data from monitoring Stes, aregiven in Table 5.1.

by caculating O/E ratios with the appropriate median value.

Table5.1 Divison of O/E SASHA Scores, O/E taxa and O/E ASPT, into five bands for reporting the
biological condition of Mpumalanga rivers (Modified from the RIVPACS and AusRivAS
banding sysem, Furse 2000, Simpson & Norris 2000). Actual O/E values are given in the

sectionsfor each Reference Group or sub-group.

sites. Band width equal to median minus
the 5" percentile.

Band | Description O/E SASS4 Score, O/E Taxa, O/E ASPT
Richer than reference: More taxa found than expected. SASS4 Score
X OIE greater than 90" percentile of and ASPT greater than expected. Potential
reference sites biodiversity "hot spot”.
Reference: o
A o . SASS4 Score, number of taxa and ASPT within
O/E within range of chentral h85/0 of range of 85% of reference sites;
reference sites (i.e. 5" to 90" percentiles)
Below reference: Fewer taxa than expected. SASS4 Score and
g | O/Ebelow 5™ percentile of reference ASPT lower than expected. Potential

impairment of water quality and/or habitat with
loss of pollution-sensitive taxa.

Many fewer taxa than expected. SASS4 Score
and ASPT much lower than expected.
Substantial impairment of water quality and/or

Well below reference;
C O/E below Band B, Same width as Band

B. habitat. Major loss of pollution-sensitive taxa.
Impoverished: Few 9f the expecte.d j[axa remain. Severe

D impairment. Remaining taxa hardy and
O/E below Band C to zero.

pollution-tolerant.

Using the key (section 5.2.1) and the bidogica banding system, the following steps would be taken when
assessng amonitoring or test Ste:

1. Steallocation: Following the ste alocation key the monitoring Ste is alocated to a Reference Group or
sub-group.

2. Observed (O) value The SASHA Score, number of taxa and ASPT for the Steis caculated if assessed in
a dngle ssason, or the median SASSA Score, number of taxa and ASPT for the dte is caculated if
assessed in multiple (three) seasons,

3.  O/E ratio: The Obsarved (O) values are compared with the appropriate Expected (E) values, per season
or asmedians, and theratio of O/E calculated.

4. Biological band: Bands are derived for each indice using the appropriate Reference Group hiologica
banding table, depending on the Reference Group with which the monitoring dte is mogt dmilar.  If
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band dlocation differs among indices, the lowest band should be used as the bidlogical condition of the
gte

5. Biotope consderations. If dl three bictope-groups were not assessad, then the bictope-correction tables
need to be examined. This is discussed further in sections 5.2.5 and 5.3.1.4. Always attempt to sample
a leagt the SIC/SOOC or AQV/MV bictope-groups, since the GSM hiotope-group is generaly lacking
in taxa and data interpretation basad on this biotope-group aoneislikey to be problematic.

It should be noted that the O/E ratios and ranges within each of the banding systems are first attempts. It
is only through the use and testing of the banding systems that problems will be highlighted and the
system improved. Prdiminary testing has been undertaken using SASS data for 70 dtes, ranging in
degree of impact from "Reference” to "Impoverished’. Of these 70 sites, 60% were allocated to the same
band in terms of O/E SASS4A Score, O/E Taxa and O/E ASPT. When O/E ratios were in Band A,
agreement was greatest, but problems arose when O/E SASSA Score and O/E Taxa were in Bands C or D.
In such ingtances, O/E ASPT was often assigned to Band A. This is most likely because O/E ASPT is
actually a ratio based on two average values, i.e. SASSA Score divided by the number of taxa. Until this
can be tested more thoroughly, it is suggested that in such cases the lowest of the bands is used as the
overall biological band for the site.

5.24 Seasonal condderations

Whilst the SASSA Score and number of taxa calculated for each season were significantly different
amongst seasons, there were minimal differences in the relative percentage contribution of taxa within
each season to overall SASS Scores at a Site (see Section 4.4.4.3). ASPT did not differ significantly
between seasons and most taxa were recorded with relatively similar frequency across all seasons. On
this basis, seasonal SASS data has been used to correct the O/E ratios derived from the combined-bictope,
multiple-season data such that reference sites sampled in a single season will be comparable to those
sampled over three seasons. Note, median values are also given for each season separatdy so that
monitoring undertaken in a single season may be compared with the reference condition in the same
Season.

Seasonal correction method: Median values were calculated for each season for each Reference Group or
sub-group. Using SASS Scores from each reference site (O) and median scores (E), the O/E ratios were
calculated for each reference site. 90" and 5™ percentiles were calculated and the number of reference
sites which fell below the 5" percentile (i.e. below reference, Table 5.1) noted. The range of O/E ratios
per season were compared with the multiple-season ranges. Final ranges are based on both multiple- and
Separate-season ranges.

525 Biotopeconsderations

Biotope availability clearly affects SASSA Scores, number of taxa, and to a lesser extent ASPT. It is
important therefore to take the number of biotope-groups sampled into account when comparing SASS
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data from a monitoring site with the appropriate Reference condition. To briefly reiterate on bictope
availability and its consideration in data interpretation:
Certain taxa were exclusively or more commonly present in one or two biotope-groups, whilst others
wereregularly recorded in all three.
Taxa present in the SIC/SOOC biotope-group contributed the most to overall SASS Scores at a Site,
followed by the AQV/MV biotope-group. Variation in ASPT between biotope-groups was lower
than ether SASSA Score or number of taxa, indicting the importance of using this metric in
interpretation of SASS data.
The SIC/SOOC biotope-group had significantly higher median and mean values for SASS4 Score,
number of taxa and ASPT than either the AQV/MV or GSM biotope-group.
Sampling a single biotope-group resulted in the capturing of a mean number of taxa of between 13.7
and 15.9. Sampling a second biotope-group added a mean number of between 6.1 and 8.5 taxa, and a
third biotope-group added a mean number of approximatdy 1.5 taxa.

Ideally, when assessing a monitoring site, all three biotope-groups should be sampled and comparisons
made between the expected scores within each biotope-group and the ste in its entirety. However, in
practise it is not uncommon for at least one biotope-group to be absent. The variability in SASS4 Scores
and number of taxa recorded in a particular biotope-group amongst both reference sites and seasons
within a Reference or sub-group, is relatively high. This suggests that it is not merdly the presence of a
biotope-group that is important, but the quality of the biotope with respect to habitation by riverine
macroinvertebrates. Of the three biotope-groups, sampling the SIC/SOOC hictope-group only often
returns a high proportion of the SASS4 Score, number taxa and ASPT, most probably because many of
the sengtive, and hence high-scoring taxa that occur in this biotope-group. SASS Scores generated in the
SIC/SOOC hiotope are often therefore comparable to SASS Scores for the site.

It has been difficult to develop a genera rule for taking biotope availability into account and it has not
been factored into the biological banding system. Of the three indices, ASPT is the most reliable one to
use for interpreting data collected at Sites which have different biotopes available. With respect to
reference conditions, a set of tables (Tables 5.5, 5.9, 5.13, 5.17 and 5.21) has been developed for assisting
with data interpretation when naot al three biotope-groups have been sampled. The method used is Smilar
to that for seasons (section 5.2.4), but with median values and O/E ratios calculated for each biotope-
group within each season within each Reference or sub-group. Expected median values are given for
SASSA Score, number of taxa and ASPT for each biotope-group. O/E bands have been calculated for O/E
ASPT for each biotope-group for each Reference or sub-group. The leve of confidence in the band
widths, i.e. ranges of bands B and C, is very low. The method proposed requires extensive testing and
aternative methods will need to be explored if this method proves to be unsuccessful.

5.3 ECOLOGICAL REFERENCE CONDITIONS FOR RIVERINE MACROINVERTEBRATES FOR
PARTICULAR RIVER TYPESIN M PUMALANGA

The following sections provide details on the environmental characteridtics, expected SASS Scores, expected
taxa and biotope condderations for each Reference Group and sub-group.
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53.1 Reference Group 1: Central Highlands Mountain Stream and Foothill-cobble Bed

sub-regions

Sites in this Reference Group generdly fdl within the Centrd Highlands ecoregion and are dther in the
Mountain Stream or Foothill-cobble Bed sub-regions.

5.3.1.1 Characterisation of Reference Group 1 in terms of environmental variables

Channd pattern: Snglethread channd of low or high Snuosity, and low or moderate lateral mohility.
Altitude: above 600 m.

Digtance from source: aways < 100 km and generally < 50 km.

Stream order: variable, but dominated by 1%, 2™ and 3° order.

Stream width: aways< 20 m, and generadly <10 m.

Shalow-water habitat: median (25" and 75" percentile) depth of 0.19 m (0.15 and 0.21 m), mosly
cobble riffle, some bedrock rapid.

Deep-water habitat: median depth of 0.39 m (0.35 and 0.56 m).

Substratum: occasionally bedrock present (< 5%), but mostly dominated by cobble/pebble (60%) with
boulder (15%) and grave/sand/mud (20%).

Biotopes genedly have dl three biotope-groups present, with SIC/SOOC the most common (75%),
then GSM (15%) and AQV/MV (10%).

Water chemistry: median, 25" and 75" percentile vaues are tabulated below (Table 5.2). Water
chemigry values are basad on o0t measurements taken per sampling occasion. When a reference dteis
Situated near a DWAF gauging station, more solid water chemigtry ranges could be derived.

Table5.2 Median, (Q25) and 75" (Q75) percentile values for sdected water chemistry variables in
Reference Group 1 (n = 33).

Variable Unit Median Q25 Q75
pH 8.03 7.93 8.1
Temperature °C 14.1 13 15.8
Conductivity mSm* 135 9.8 18.2
Total Dissolved Solids mg ™ 105 76 128
Turbidity NTU 1 1 1
Dissolved Oxygen mg 1™ 9.39 7.97 9.39
Alkalinity asmeq It CaCO3 1.267 0.893 1.453
Total Phosphorus mgPI* 0.017 0.015 0.029
Soluble Reactive Phosphorus | mg P I 0.013 0.011 0.014
Kjeldahl Nitrogen mgN It 0.157 0.137 0.243
Nitrite+Nitrate mgN It 0.063 0.04 0.127
Ammonium mgN It 0.04 0.04 0.04
Silica mg ™ 8.7 6.9 10.2
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5.3.1.2 Composite SASS Scores

Expected median values and O/E ratios in each band have been calculated for Reference Group 1 (Table 5.3)
based on multiple-season, combined-biotope sampling. The O/E ratios have been corrected for seasond
variation and expected median vaues are ds0 given for each of three seasons, namdy autumn, winter and
goring.  Observed (O) data from a monitoring Ste may be compared with the appropriate expected median
value (E), i.e autumn if the monitoring Ste was assessad in autumn, or multiple-season if the monitoring Ste
was ass=ssed during three seasons and data have been combined, eic. This may be done for each of the three
SASS values, namdy SASHA Score, number of taxa and ASPT. The calculated ratios are then compared to
the O/E ratios given and the monitoring ste is alocated to a band from which an indication of the bidogica
condition is attained (see Table 5.1).

Table5.3 Reference Group 1. Band ranges (see Table 5.1) for O/E SASSA Scores, O/E taxa and O/E
ASPT. Expected median values for calculating O/E ratios are given for multiple-season,
autumn, winter and spring for each indice.

Expected med_ian values for SAS$4 Score Number of Taxa ASPT
calculating O/E
Autumn 137 22 6.62
Winter 144 25 6.30
Spring 173 29 6.33
Band O/E SAS$4 Score O/E Taxa O/E ASPT
X >1.3 >1.1 >1.1
A >0.8-1.3 >0.7-1.1 >0.9-11
B >0.6-0.8 > 0.4-0.7 >0.7-0.9
C >0.4-0.6 <04 > 0.6-0.7
D <04 <06

5.3.1.3 Expected SASS taxa

Expected taxa were identified by examining the frequency of occurrence of each SASS taxon amongst Stes
within the particular Reference or sub-group, and compared to the taxa identified in the SSIMPER anayss
which ranks taxa on the basis of their contribution to the similarity of sites within a Reference or sub-group.
The resultant "Expected Taxa' are those present at > 75% of the sites within a Reference or sub-group, and
which contributed to the similarity of dtes within a Reference or sub-group. Expected taxa for Reference
Group 1 are presented in Table 5.4. Taxa which were more common in a particular biotope-group or season
areindicated in the table. This does not imply that they are absent from other biotope-groups, and serves as a
guide for taking account of the absence of one or more biotope-groups.
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Table5.4 Expected SASS taxa (present at > 75% of dtes within the Reference Group) for Reference
Group 1, indicating taxa more commonly recorded in a particular biotopegroup (S =
SIC/SOOC; V =AQV/MV and G = GSM) or season (W = winter and S= spring).

Order Taxon % Biotope Season
Baetidae (3 types) 91
Caenidae 91
Ephemeroptera Heptageniidae 91 S
Leptophlebiidae 100 S
Tricorythidae 100 S
Coleoptera Elmidae/Dryopidae 91 S
Psephenidae 82 S
Trichoptera Hydropsychidae (2 types) 100 S
Ceratopogonidae 82 G
Chironomidae 100
Diptera Smuliidae 100 StV
Tabanidae 91 S
Tipulidae 91 S
Hemiptera Corixidae 100
Vdiidae 91 \Y
Aeshnidae 82 S
Odonata Coenagrionidae 91 Vv
Gomphidae 100 G
Anndida Oligochaeta 82 StG
Hydrachnellae 91 S S
Crustacea Brachyura (Crabs) 100 S
Matyhdminthes Panariidae 100 S
Mollusca Panorbidae 82 Vv S
Sphaeriidae 91 G S

Note: when predictive moddling is used, expected taxa are predicted on the basis of the probability of a
monitoring or test site beonging to a Reference Group multiplied by the probability of a particular taxon
occurring in the Reference Group. It is not possibleto derive such expected taxa probabilities without
using predictive moddling and an alternative method has been adopted in this study.
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5.3.1.4 Biotope considerations

Expected median values for each biotope-group in each season, together with biological band ranges for O/E
ASPT aregiven in Table 55. O/E ratios for SASS4 Score and number of taxa were highly variable and have
been exduded from Table 5.5 until verification and testing may be undertaken. Interpretation based on the
O/E ASPT should enable the influence of biotope availability to be taken into account when a dte is
monitored. If a Sngle bictope-group was sampled a a monitoring Ste, the SASS4 Score, number of taxa and
ASPT vaues (O) may be compared with the expected median value (E) for the same biotope-group. The
ratio of O/E may be calculated using the ASPT vaue and the monitoring Site may be assigned to a band from
which an indication of the biologica condition isattained (see Table 5.1).

Table55 Reference Group 1. Expected median values for calculating O/E ratios for each season
and biotope-group combination. Band ranges (excduding Band X) for O/E ASPT are

given for each biotope-group.
Biotope- Season Expected median values for calculating O/E
group SASS4 Score Number of Taxa ASPT
SIC/SOOC Autumn 79 12 6.58
SIC/SO0C Winter 109 16 7.15
SIC/SO0C Spring 122 18 6.83
AQV/MV Autumn 69 11 6.06
AQV/MV Winter 55 10 5.53
AQV/MV Spring 86 14 6.06
GSM Autumn 36 7 4.67
GSM Winter 49 9 573
GSM Spring 53 10 5.42
Band O/E ASPT-SIC/SOOC | O/E ASPT-AQV/MV | O/E ASPT-GSM
A 309 307 3 0.7
B >0.7-0.9 >0.4-0.7 >0.5-0.7
C > 0.6-0.7 £04 >0.2-0.5
D £0.6 £0.2
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