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1. INTRODUCTION
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Figure 1. Total annual catchment runoff, rainfall and stream discharge at Vardi Road gauging station o n the

Wungong River 1981-2007 (data supplied by Water Cor  poration).
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Table 1. Location of aquatic fauna sampling sites
(WCTP). All sites were initially sampled during De
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used to monitor trial thinning in the Wungong Treat
cember 2005, unless otherwise indicated. Repeat sa

ment Area #1, as part of the Wungong Catchment Tria
mpling was undertaken in October 2006 and 2007.

| Project

Site Name & Code |Catchment weTP Exposed / Stream Sampling Location Latitude Longitude UTM (zone 50) WGS84
Treatment Area | Reference Order
Waterfall Gully Wungong Reference 1 Upstream from road culvert 400m above 3201227"S | 1160449°E  [413201E  |6436061 N
(WF) gauging station.
Treatment Area 1 Along Chandler Rd, immediately down-stream - —
(TA1) Wungong 1 Exposed 1 of Coronation Rd intersection. 32°16'35"S 11607'45"E 417987 E 6428604 N
This site was originally located 100m upstream | 2005: 2005: 2005: 2005:
Treatment Area 2 from Orchard Rd bridge. In 2006, site was 3295'11"S 11608'12"E 418687 E | 6429304 N
(TA2) Wungong 213 Exposed 1 relocated to Pumping Station Rd 300 m 2006: 2006: 2006: 2006:
upstream of the Coronation Rd bridge. 32°16'46"S 116908'38"E 419389 E | 6428254 N
Vardi Road Immediately downstream from gauging station o p
(VR) Wungong 1/2/3 Exposed 2 and near flying fox. 32714'53"S 11606'44"E 416382 E 6431737 N
31 Mile Brook Reference/ Off 31 Mile Road; immediately upstream from
(31MB = CD6) Canning Exposed 1 gauging station. Originally a reference site but | 32°13'40"S 11609'34"E 420806 E 6434022 N
- p will now be impacted by CSIRO thinning trials.
Jack Rocks. Off Kennedia Rd (via Balmoral
Rd), immediately upstream from gauging
égcl\'j”iog:gok OR) Serpentine Eff%rse:d“/ 1 station. Not strictly part of WCEWMP 420689 E | 6417649 N
P monitoring - first sampled in 2007 to assess
impact of DEC fine-scale mosaic burns.
Foster Brook Immediately upstream of Sharp Rd culvert, - -
(FB = ND1) Nth Dandalup Reference 1 above Nth Dandalup reservoir. 3230'16"S 11602'43"E 410324 E 6403239 N
Off North Road, above Nth Dandalup
Wilson Brook reservoir. First sampled in 2007 as - -
(WB ~ ND4) Nth Dandalup Reference 1 replacement for 31MB which will be impacted 3232'32"S 11602'32"E 410084 E 6399053 N
by CSIRO thinning trials.
School of Animal Biology, FNAS, The University of&tern Australia 4
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Figure 2A. Map showing location of aquatic faunas  urvey sites ( AWungong catchment and on 31 Mile
Brook in the Upper Canning catchment.
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Figure 2B. Map showing location of aquatic faunar  eference sites ( A on Foster Brook and Wilson Brook
in the upper North Dandalup catchment.
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1.3 Aims of the 2007 Baseline Sampling
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2. METHODS
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3. RESULTS AND DISCUSSION
3.1 Riparian and In-stream Habitat Condition
(&) + o
2 ! &"#, D : + + )
5 1 8# ( 0 + ) )
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Table 2. Summary of riverine condition at sampling sites. Foreshore condition and stream environmenta |
ratings based on visual, qualitative methods of Pen & Scott (1995) and WRC (1999). Refer to ARL (2006) for
descriptions of ratings. NA = not assessed.

Site Foreshore Condition Stream Environmental Condition/Rating
Rating
2005 2005 2006 2007
Waterfall Gully | A1-2 Good Al1-2 | Good Al-2 | Good
(near ‘pristine’)
Vardi Road Al1-2 Excellent Al1-2 | Excellent | A1-2 / Excellent
(near ‘pristine’)
TA1 A3 Good A3 / Good A3 / Good
(soil exposed due to recent burn)
TA2 B1-2 Good B1-2 / Good B1-2 / Good
(local weed infestation)
31 Mile Brook | Al-2 Excellent Al1-2 | Excellent | A1-2 / Excellent
(near ‘pristine’)
Foster Brook A3 Moderate A3 / Moderate A2 | Good
(soil exposed due to recent burn) | (severe burn) (some regrowth) (strong regrowth)
Wilson Brook NA NA NA Al-2 / Excellent
Jack Rocks NA NA NA Al-2 /| Excellent

School of Animal Biology, FNAS, The University of \Atern Australia
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Plate 1. Vardi Road site, looking downstream from weir; (left) October 2006; (right) October 2007

Plate 2. Site TAL; (left) October 2006; (right) October 20  07.

School of Animal Biology, FNAS, The University of \Atern Australia
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Plate 3. Site TA2; (left) October 2006; ( right) October 2007.

Plate 4. Waterfall Gully; (left) October 2006; (right) Oc  tober 2007

School of Animal Biology, FNAS, The University of \Atern Australia
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Plate 5. 31 Mile Brook site upstream from weir; (le  ft) October 2006; (right) October 2007.

Plate 6. Wilson Brook site first sampled in October 2007; (left) view upstream; (right) view downstrea

m.

School of Animal Biology, FNAS, The University of \Atern Australia
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Plate 7. Foster Brook site; (top left) December 200 5 showing burnt stream zone; (top right & bottom) r egrowth
along stream zone in October 2007.
School of Animal Biology, FNAS, The University of \Atern Australia 12
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Plate 8. Jack Rock, 39 Mile Brook; (top) looking upstream from gauging station; (middle)

looking downstream

from gauging station; (bottom) looking south across channel over granite outcrop at gauging station.

School of Animal Biology, FNAS, The University of \Atern Australia
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3.2 Physico-chemistry
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Table 3. Summary of results from two-way ANOVA (wit  h contrast) and Tukey's post hoc test on between-site
differences in physico-chemical variables. Only si gnificantly different variables are tabulated (Bonf erroni

adjusted p level 0.002). Sites or years joined by a common li  ne are not significantly different. Sites and years
are arranged in descending order, left-to-right.
Site codes: FB = Foster Bk; JR = Jack Rocks; 31MB = 31 Mile Bk; WB = Wilson Bk; WF = Waterfall Gully; VR = Vardi Rd;
E = exposed sites; R = reference sites.
p Tukey’'s HSD multiple comparison test
Variable Site Year Interaction Site Year Group
(df=7) (df=2) (df=10)
Velocity (cm s™) ns <0.0001 <0.0001 31BM WF VR WB TA2 TA1 FB JR 2005 2006 2007 E R
% DO <0.0001 <0.0001 <0.0001 TA1 FB WB 31MB TA2 WF VR JR 2005 2006 2007 E R
Temp (°C) <0.0001 <0.0001 <0.0001 WB FB 31MB JR TA2 WF TAL VR 2006 2007 2005 E R
pH <0.0001 <0.0001 <0.0001 WB TAl JR FB 31MB TA2 VR WF 2007 2005 2006 E R
ECond (uScm™)  <0.0001 <0.0001 <0.0001 WF FB WB TA1 JR VR 31MB TA2 2007 2006 2005 E R
Ave. depth (m) <0.0001 <0.0001 <0.0001 TA2 31MB WF TA1 FB VR WB JR 2005 2006 2007 E R

School of Animal Biology, FNAS, The University of \Atern Australia 14
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Figure 9. Temporal change in total species richnes s and abundance at each site. Available historic (  1984-90)
data for 31 Mile Brook, Foster Brook and Wilson Bro ok is included for comparison with recent (2005-07) data
from WCTP sites. Taxonomy has been standardised bet  ween years.
Table 4. Summary of results from two-way ANOVA (wit  h contrast) and Tukey's post hoc test on between-site
differences in macroinvertebrate metrics. Sites or years joined by a common line are not significantly
different. Sites and years are arranged in descend  ing order, left-to-right.
Site codes: FB = Foster Bk; JR = Jack Rocks; 31MB = 31 Mile Bk; WB = Wilson Bk; WF = Waterfall Gully; VR = Vardi Rd,;
E = exposed sites; R = reference sites.
p Tukey’'s HSD multiple comparison test
Variable ; :
Site Year Interaction .
Sit Y G
(df=7) (df=2) (df=10) e e roup
Abundance <0.0001 <0.0001  0.009 VR TA1 WF 31IMB TA2 WB FB JR 2006 2005 2007 E R
Richness <0.0001 <0.0001 0.006 VR WF 31MB TA1 TA2 FB WB JR 2006 2005 2007 E
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Figure 11. Relative percentage contribution of EPT (  Ephemeroptera, Plecoptera & Trichoptera) taxa at all
sites. Available historic (1984-90) data for 31 Mil e Brook, Foster Brook and Wilson Brook is included for

comparison with recent (2005-07) data from WCTP site s. Taxonomy has been standardised between years.
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Table 5. Sites ranked by proportion of local and SW

endemics (including likely endemic taxa).

Site No. endemics % Endemics Rank
2005 2006 2007 | 2005 2006 2007 | 2005 2006 2007

TA2 13 12 9 43 35 29 1 5 3
Waterfall Gully 10 17 13 32 38 37 2 2 1
TAL 8 14 10 25 32 31 3 3 2
Vardi Rd 10 21 8 24 40 27 4 1 4
31 Mile Brook 7 12 12 22 32 29 5 5 3
Foster Brook 4 13 6 11 31 21 6 4 6
Wilson Brook -- -- 7 -- - 23 - - 5
Jack Rocks -- -- 4 -- - 20 - - 7
Total 18 36 24 24 35 28
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Figure 13. Cluster dendrogram on macroinvertebrate species richness (presence/absence) data for 2007.
Samples are labelled by site codes and year. Replic ate samples joined by red lines are not significant ly
different (SIMPROF p >0.05). ‘Similarity’ indicates pairwise percentage similarity between replicate samples.
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Figure 15. MDS ordination on macroinvertebrate spec  ies richness (presence-absence) data for 2005-
2007. Samples are labelled by site codes and colour ed by a priori groupings: summer 2005, spring
2006 and spring 2007. Optimum solution for the ord  ination was three dimensions with a stress of 0.03,
but for visualisation, only dimensions 1 and 2 are shown.

Table 6. Summary of results from two-way ANOSIM on 2 005-2007 macroinvertebrate data for WCTP
reference and exposed sites. Significance value p <0.05.

Group R-statistic p value

Species Richness Data (presence/absence)

Pairwise Tests

- spring 2007 vs spring 2006 0.204 0.054
- spring 2007 vs summer 2005 0.478 0.001
- spring 2006 vs summer 2005 0.544 0.002
Global Test 0.387 0.001

Species Abundance Data

Pairwise Tests

- spring 2007 vs spring 2006 0.456 0.002
- spring 2007 vs summer 2005 0.333 0.016
- spring 2006 vs summer 2005 0.581 0.002
Global Test 0.412 0.001
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Figure 16 A-B. Change in similarity of macroinvert  ebrate species richness and abundance both within
and between reference and exposed groups over time. Similarity determined from pairwise percentage
similarity matrix (PRIMER). Similarity of new site Wi Ison Bk (WB ) to other reference sites, and of Jack

Rocks (JR ) to exposed sites, is also indicated.
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3.4 Fish and Crayfish
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Table 7. Fish and crayfish recorded.
Codes: present; common, abundant.
Fish Crayfish
Site Date
Westem Western Nightfish | R&MPOW | ciies | vabbies*
minnow pygmy perch trout*
TAl 20/12/2005
TAl 17/10/2006
TAl 16/10/2007
TA2 19/12/2005
TA2 17/10/2006
TA2 16/10/2007
Vardi Road 20/12/2005
Vardi Road 18/10/2006
Vardi Road 16/10/2007
Waterfall Gully 16/12/2007
Waterfall Gully 18/10/2006
Waterfall Gully 11/10/2007
31 Mile Bk 16/12/2005 \
31 Mile Bk 17/10/2006
31 Mile Bk 12/10/2007
Foster Bk 19/12/2005
Foster Bk 5/10/2006
Foster Bk 11/10/2007
Wilson Bk 11/10/2007
Jack Rocks (39MB) 12/10/2007
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Appendix 2. Physico-chemical data recorded at each

site in October 2007 in conjunction with aquatic f

auna sampling.

Ave. Estimated
SITE Date Start | Rep# Velocity Discharge DO ORP Temp pH Econd. Sal. Turbid.  Pepth Width
Time m/s m3/s % mg/L mV deg C uS/cm ppt NTU m m
Foster Bk 11/10/07 1330 1 0.304 0.0986 97.0 9.9 13.90 6.26 212 0 0.300 2.20
Foster Bk 11/10/07 2 0.516 97.0 9.9 13.90 6.10 212 0 0.500 1.80
Foster Bk 11/10/07 3 0.440 97.0 9.7 13.90 6.25 211 0 0.360 1.50
Foster Bk 11/10/07 4 0.889 98.0 9.8 --- 14.00 6.25 212 --- 0 0.350 2.10
Foster Bk 11/10/07 5 0.608 98.0 9.8 --- 13.90 6.24 213 --- 0 0.460 2.70
Foster Bk 11/10/07 6 0.754 98.0 9.8 --- 13.90 6.25 213 --- 0 0.370 2.60
31 Mile Bk 12/10/07 1330 1 0.267 0.0715 128.0 12.8 --- 15.10 6.69 289 --- 0 0.160 3.20
31 Mile Bk 12/10/07 2 0.331 126.0 12.7 15.10 6.66 289 0 0.150 3.30
31 Mile Bk 12/10/07 3 0.365 122.0 12.3 15.00 6.66 289 0 0.150 3.40
31 Mile Bk 12/10/07 4 0.291 122.0 12.3 15.00 6.65 290 0 0.200 2.30
31 Mile Bk 12/10/07 5 0.334 121.0 12.2 15.00 6.65 289 0 0.180 2.50
31 Mile Bk 12/10/07 6 0.221 121.0 12.2 --- 15.00 6.66 289 --- 0 0.150 2.50
Waterfall Gully | 11/10/07 1600 1 0.299 0.0041 109.0 10.8 --- 15.80 6.70 199 --- 0 0.180 2.20
Waterfall Gully | 11/10/07 2 0.276 109.0 10.8 --- 15.80 6.67 199 --- 0 0.180 2.20
Waterfall Gully | 11/10/07 3 0.297 109.0 10.7 --- 15.80 6.67 199 --- 0 0.310 2.50
Waterfall Gully | 11/10/07 4 0.378 107.0 10.5 15.70 6.66 198 0 0.360 2.40
Waterfall Gully | 11/10/07 5 0.396 107.0 10.6 15.70 6.67 198 0 0.200 1.40
Waterfall Gully | 11/10/07 6 0.284 107.0 10.7 15.60 6.65 198 0 0.260 1.40
Wilson Bk 11/10/07 1030 1 0.383 0.0286 102.0 10.7 12.90 6.06 230 0 0.300 2.50
Wilson Bk 11/10/07 2 0.503 101.0 10.7 --- 12.90 5.90 229 --- 0 0.300 2.50
Wilson Bk 11/10/07 3 0.231 102.0 10.7 --- 12.90 6.00 230 --- 0 0.350 2.00
Wilson Bk 11/10/07 4 0.200 100.0 10.6 --- 13.00 5.95 230 --- 0 0.300 2.80
Wilson Bk 11/10/07 5 0.479 102.0 10.7 --- 13.00 5.98 229 --- 0 0.500 3.00
Wilson Bk 11/10/07 6 0.231 100.0 10.6 13.10 5.99 230 0 0.500 3.40
TA1 16/10/07 1230 1 0.758 0.0239 100.0 9.5 17.20 6.28 248 0 0.250 2.00
TA1 16/10/07 2 0.385 101.0 9.6 17.20 6.28 248 0 0.210 2.40
TA1 16/10/07 3 0.462 101.0 9.7 17.20 6.27 249 0 0.180 1.40
TAl 16/10/07 4 0.563 102.0 9.7 --- 17.30 6.28 248 --- 0 0.210 2.00
TAl 16/10/07 5 0.578 100.0 9.5 --- 17.30 6.26 248 --- 0 0.220 2.40
TAl 16/10/07 6 0.380 101.0 9.5 --- 17.30 6.28 248 --- 0 0.210 2.40
TA2 16/10/07 1000 1 0.394 0.0689 116.0 11.3 --- 15.80 6.68 350 --- 0 0.120 4.00
TA2 16/10/07 2 0.577 116.0 11.3 15.80 6.68 350 0 0.100 4.30
TA2 16/10/07 3 0.700 117.0 11.4 15.80 6.65 350 0 0.150 4.20
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Ave. Estimated
SITE Date Start Rep# Velocity Discharge DO ORP Temp pH Econd. Sal. Turbid. Depth Width
Time m/s m3/s % mg/L mV deg C uS/cm ppt NTU m m

TA2 16/10/07 4 0.504 117.0 11.4 15.90 6.65 350 0 0.100 4.40

TA2 16/10/07 5 0.479 116.0 11.2 15.90 6.68 351 0 0.100 3.80

TA2 16/10/07 6 0.419 116.0 11.2 15.90 6.67 351 0 0.120 3.60

Vardi Rd 16/10/07 1500 1 0.319 0.2200 118.0 10.8 17.40 6.50 297 0 0.350 2.30

Vardi Rd 16/10/07 2 0.214 119.0 10.9 17.40 6.50 297 0 0.370 2.30

Vardi Rd 16/10/07 3 0.282 119.0 10.9 17.40 6.50 297 0 0.350 2.00

Vardi Rd 16/10/07 4 0.413 119.0 10.9 17.30 6.50 297 0 0.330 2.20

Vardi Rd 16/10/07 5 0.429 116.0 10.8 17.30 6.50 297 0 0.270 2.90

Vardi Rd 16/10/07 6 0.206 117.0 10.8 17.30 6.40 297 0 0.330 3.10

Jack Rocks 12/10/07 1030 1 0.411 0.0369 117.0 11.6 15.00 6.79 279 0 0.35 2.40

Jack Rocks 12/10/07 2 0.375 117.0 11.6 14.90 6.78 280 0 0.40 2.80

Jack Rocks 12/10/07 3 0.632 117.0 11.6 15.10 6.79 280 0 0.43 2.20

Jack Rocks 12/10/07 4 0.579 117.0 11.6 14.90 6.78 281 0 0.40 4.00

Jack Rocks 12/10/07 5 0.618 116.0 11.5 15.00 6.80 280 0 0.49 2.00

Jack Rocks 12/10/07 6 0.388 114.0 11.3 15.00 6.78 281 0 0.35 3.40

%Habitat variables
Start Boulders/ Leaf Filamentous Submerg ent Emergent Canopy

SITE Date Time Rep# bedrock Cobbles |Pebbles (Gravel [Sand Clay $ilt Pack | Epiphytes algae macrophyte macrophyte cover
Foster Bk 11/10/07 1330 1 25 0 20 60 5 0 0 0 10 0 0 2 35
Foster Bk 11/10/07 2 0 10 45 45 0 0 0 10 0 0 5 45
Foster Bk 11/10/07 3 5 20 10 25 35 0 0 0 30 0 0 5 375
Foster Bk 11/10/07 4 20 15 5 50 10 0 0 0 20 0 0 5 50
Foster Bk 11/10/07 5 0 10 20 50 15 0 0 0 40 0 0 5 55
Foster Bk 11/10/07 6 20 30 17.5 15 7.5 0 0 0 5 0 0 25 55
31 Mile Bk 12/10/07 1330 1 0 5 25 20 35 0 10 0 25 0 0 0 25
31 Mile Bk 12/10/07 2 0 10 50 35 0 10 0 0 0 0 0 30
31 Mile Bk 12/10/07 3 15 60 15 0 5 25 0 0 0 20
31 Mile Bk 12/10/07 4 0 20 15 25 10 0 5 10 0 0 0 0 30
31 Mile Bk 12/10/07 5 20 5 15 30 15 0 5 0 20 0 0 0 30
31 Mile Bk 12/10/07 6 20 20 20 10 0 25 0 20 0 0 0 20
Waterfall Gully | 11/10/07 1600 1 0 0 10 30 40 0 0 0 10 0 0 0 20
Waterfall Gully | 11/10/07 2 0 5 15 50 20 0 0 0 15 0 0 25 20
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%Habitat variables
Start Boulders/ Leaf Filamentous Submerg ent Emergent Canopy

SITE Date Time Rep# bedrock Cobbles |Pebbles  Gravel |Sand Clay $ilt Pack | Epiphytes algae macrophyte macrophyte cover
Waterfall Gully 11/10/07 3 0 10 30 50 10 0 0 0 30 10 0 0 30
Waterfall Gully | 11/10/07 4 20 20 30 10 0 0 0 0 5 0 0 20
Waterfall Gully | 11/10/07 5 15 0 20 50 0 0 0 20 0 0 0 70
Waterfall Gully | 11/10/07 6 0 5 25 50 15 0 0 0 30 0 0 5 70
Wilson Bk 11/10/07 1030 1 0 0 30 40 20 0 15 0 0 0 0 0 50
Wilson Bk 11/10/07 2 0 0 5 70 15 0 0 0 0 0 0 0 70
Wilson Bk 11/10/07 3 0 0 45 45 5 0 5 0 0 0 0 0 40
Wilson Bk 11/10/07 4 0 0 20 60 10 0 10 0 0 0 0 0.5 40
Wilson Bk 11/10/07 5 0 0 30 50 15 0 5 0 0 0 0 0.5 50
Wilson Bk 11/10/07 6 0 0 20 70 10 0 0 0 0 0 0 0 40
TA1 16/10/07 1230 1 10 20 30 30 10 0 0 0 30 0 0 0 10
TA1 16/10/07 2 15 10 15 30 20 0 0 0 10 0 0 0 20
TA1 16/10/07 3 20 10 20 30 20 0 0 0 30 0 0 5 30
TAl 16/10/07 4 10 10 20 35 20 0 0 0 30 0 0 0

TAl 16/10/07 5 0 0 50 50 2.5 0 0 0 30 0 0 2.5 5
TAl 16/10/07 6 2.5 30 50 20 0 0 0 0 10 0 0 0 10
TA2 16/10/07 1000 1 0 5 40 50 0 0 0 0 0 0 0 0
TA2 16/10/07 2 0 5 30 50 10 0 0 0 0 0 0 0 0
TA2 16/10/07 3 0 1 40 50 10 0 0 0 25 0 0 0 5
TA2 16/10/07 4 0 0 50 45 5 0 0 0 20 0 0 0 0
TA2 16/10/07 5 0 5 40 50 5 0 0 0 0 25 0 0 5
TA2 16/10/07 6 0 5 50 50 2.5 0 0 0 5 2.5 0 0 0
Vardi Rd 16/10/07 1500 1 0 20 20 50 5 0 0 0 30 0 0 0 20
Vardi Rd 16/10/07 2 0 20 25 50 0 0 0 40 0 0 0 30
Vardi Rd 16/10/07 3 10 15 15 40 20 0 0 0 30 0 0 2.5 65
Vardi Rd 16/10/07 4 0 10 15 60 30 0 0 0 20 0 0 0 15
Vardi Rd 16/10/07 5 0 20 20 60 5 0 0 0 40 0 0 0 10
Vardi Rd 16/10/07 6 0 30 25 40 5 0 0 0 40 0 0 0 70
Jack Rocks 12/10/207 1030 1 15 15 25 20 15 0 0 0 15 0 0 0 20
Jack Rocks 12/10/207 2 20 5 40 40 5 0 0 0 40 0 0 0 30
Jack Rocks 12/10/207 3 20 60 20 0 0 0 20 0 0 0 25
Jack Rocks 12/10/207 4 0 0 40 50 10 0 0 0 20 0 0 0 15
Jack Rocks 12/10/207 5 0 0 10 80 10 0 0 0 0 0 0 2.5 30
Jack Rocks 12/10/207 6 10 10 20 50 15 0 0 0 30 0 0 0 35
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Appendix 3. Relevant physico-chemical data recorde  d by Water Corporation at monitoring points in the Wungong, Canning
and North Dandalup catchments.

Monitoring Functional Reading berllzzt?rqle Benzene | Glyphosate Diclelt:rll Dicle:‘Ltr21 Tetcleth  (Turbidity Colour ECond HRe-unfit M n-unfilt | Al-unfilt pH
Point Location Date mg/l mg/l mg/| mg/l mg/l mg/| N TU Hazen uS/cm mg/| mg/l mg/|

SP Wungong 15 | W1002634 | 21/10/2001
SP Wungong 15 | W1002634 | 29/05/2002 0.4 3 31 0.182 0.022 0.026 6.47
SP Wungong 15 | W1002634 | 20/07/2004 0.2 3 35 0.065 0.004 0.016 6.53
SP Wungong 15 | W1002634 | 17/08/2004 0.2 4 31 0.055 0.004 0.032 6.47
SP Wungong 15 | W1002634 | 13/09/2004 0.3 2 29 0.06 0.004 0.026 6.58
SP Wungong 15 | W1002634 | 21/10/2004 <1 <1 <1 <1 <1 1.2 7 29 0.22 0.008 0.11 6.67
SP Wungong 15 | W1002634 | 02/11/2004
SP Wungong 15 | W1002634 | 16/11/2004 0.3 3 33 0.129 0.008 0.02 6.65
SP Wungong 15 | W1002634 | 13/12/2004 0.6 2 34 0.42 0.022 0.028 6.53
SP Wungong 15 | W1002634 | 18/05/2005 1.2 14 27 0.38 0.014 0.11 6.02
SP Wungong 15 | W1002634 | 08/06/2005 0.7 12 37 0.198 0.01 0.08 6.38
SP Wungong 15 | W1002634 | 23/06/2005
SP Wungong 15 | W1002634 | 18/07/2005 <1 <1 <1 <1 <1 0.2 3 42 0.055 0.004 0.026 6.54
SP Wungong 15 | W1002634 | 16/08/2005 0.4 4 34 0.075 0.004 0.046 6.49
SP Wungong 15 | W1002634 | 22/09/2005 0.4 4 29 0.08 0.004 0.034 6.53
SP Wungong 15 | W1002634 | 19/10/2005 0.2 3 31 0.116 0.004 0.024 6.63
SP Wungong 15 | W1002634 | 09/11/2005 0.2 3 32 0.09 0.004 0.018 6.64
SP Wungong 15 | W1002634 | 21/12/2005 0.6 6 34 0.44 0.016 0.032 6.58
SP Wungong 15 | W1002634 | 06/06/2006 0.5 2 30 0.3 0.008 0.024 6.1
SP Wungong 15 | W1002634 | 17/07/2006 <1 0.4 3 30 0.196 0.006 0.016 6.49
SP Wungong 15 | W1002634 | 15/08/2006 3.6 14 26 0.26 0.01 0.31 6.39
SP Wungong 15 | W1002634 | 24/08/2006 0.7 6 31 0.095 0.004 0.065 6.52
SP Wungong 15 | W1002634 | 18/09/2006 0.2 3 34 0.08 0.006 0.016 6.63
SP Wungong 15 | W1002634 | 17/10/2006 0.2 3 34 0.114 0.006 0.014 6.63
SP Wungong 15 | W1002634 | 23/10/2006 <1 <1 <1 <1 <1
SP Wungong 15 | W1002634 | 14/11/2006 0.9 4 36 0.44 0.016 0.055 6.62
SP Wungong 15 | W1002634 | 14/05/2007 1.7 5 30 0.32 0.16
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ll;/lo?mtormg Functional Reading Na K Ca Mg Alkalinity Cl $ O4 | NO3, | SIO, | FOC | Hardness TFS | Alkalinity NO NH; TP | TKN
location date mg/L |mg/L mg/L mg/L }:n(;(/jlf mg/lL [mg/L |mg/L |mg/L mg/L mg/L  mg/L m(;(ljl_3 mg/L mg/L mg/L  |mg/L
SP Wungong 15 | W1002634 | 21/10/2001
SP Wungong 15 | W1002634 | 29/05/2002
SP Wungong 15 | W1002634 | 20/07/2004 --- | <0.002 | <0.005 | 0.003 | 0.074
SP Wungong 15 | W1002634 | 17/08/2004
SP Wungong 15 | W1002634 | 13/09/2004
SP Wungong 15 | W1002634 | 21/10/2004
SP Wungong 15 | W1002634 | 02/11/2004
SP Wungong 15 | W1002634 | 16/11/2004
SP Wungong 15 | W1002634 | 13/12/2004
SP Wungong 15 | W1002634 | 18/05/2005
SP Wungong 15 | W1002634 | 08/06/2005
SP Wungong 15 | W1002634 | 23/06/2005
SP Wungong 15 | W1002634 | 18/07/2005 0.004 0.006 | 0.005 | 0.049
SP Wungong 15 | W1002634 | 16/08/2005
SP Wungong 15 | W1002634 | 22/09/2005
SP Wungong 15 | W1002634 | 19/10/2005
SP Wungong 15 | W1002634 | 09/11/2005
SP Wungong 15 | W1002634 | 21/12/2005
SP Wungong 15 | W1002634 | 06/06/2006
SP Wungong 15 | W1002634 | 17/07/2006 --- | <0.002 0.012 | <0.002 | 0.06
SP Wungong 15 | W1002634 | 15/08/2006
SP Wungong 15 | W1002634 | 24/08/2006 46 14 2 5 6.2 75 9.5 0.1 5.3 2.4 26 157 5
SP Wungong 15 | W1002634 | 18/09/2006 - - - - -
SP Wungong 15 | W1002634 | 17/10/2006 - - - - -
SP Wungong 15 | W1002634 | 23/10/2006 - - - - -
SP Wungong 15 | W1002634 | 14/11/2006 - - - - -
SP Wungong 15 | W1002634 | 14/05/2007
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Ethyl- 11- 12- Fe- Mn- Al-

Monitoring Functional Reading benzene | Benzene |Toluene |Xylene dicleth | dicleth |Tetcleth [Turbidity Colour ECond unfilt unfilt unfilt pH
point location date mg/| mg/| mg/| mg/l mg/l mg/l m g/l NTU | Hazen | uS/cm mg/| mg/| mg/l
SP Canning 46A W1001889 | 02/08/2004 - - - - - 0.7 4 21 0.075 0.002 0.12 | 6.32
SP Canning 46A W1001889 | 31/08/2004 - - - - - 0.7 3 18 0.055 <0.002 0.09 | 6.39
SP Canning 46A W1001889 | 05/10/2004 <1 <1l --- --- <1 <1l <1l 0.3 2 23 0.026 <0.002 0.044 | 6.34
SP Canning 46A W1001889 | 04/11/2004 0.2 3 24 0.024 <0.002 0.03 | 6.57
SP Canning 46A W1001889 | 04/11/2004 0.3 2 23 0.024 <0.002 0.028 | 6.49
SP Canning 46A W1001889 | 30/11/2004 14 8 41 0.7 0.038 0.065 | 6.22
SP Canning 46A W1001889 | 09/06/2005 4.2 3 30 14 0.055 0.16 | 5.58
SP Canning 46A W1001889 | 13/07/2005 - - - - - 1 28 35 0.22 0.006 0.18 6.5
SP Canning 46A W1001889 | 04/08/2005 - - - - - 0.7 21 38 0.199 0.006 0.12 | 6.63
SP Canning 46A W1001889 | 12/09/2005 - - - - - 2.8 28 31 0.24 0.006 0.18 | 6.72
SP Canning 46A W1001889 | 05/10/2005 - - - - - 0.8 23 39 0.42 0.01 0.27 | 6.71
SP Canning 46A W1001889 | 01/11/2005 0.6 14 45 0.4 0.016 0.055 | 6.72
SP Canning 46A W1001889 | 07/12/2005 1.2 7 47 0.75 0.034 0.042 | 6.27
SP Canning 46A W1001889 | 06/09/2006 <1 <1 <1 <1 <1 14 17 39 0.142 0.006 0.11 | 6.41
SP Canning 46A W1001889 | 03/10/2006 0.7 14 42 0.28 0.014 0.08 | 6.48
SP Canning 46A W1001889 | 30/10/2006 - - - - - 1.2 20 36 0.46 0.03 0.06 | 6.34
SP Nth Dandalup 4 | W1002144 | 27/07/2004 - - - - - 0.1 4 27 0.026 <0.002 0.028 | 6.19
SP Nth Dandalup 4 | W1002144 | 23/08/2004 - - - - - 0.2 7 23 0.024 <0.002 0.04 | 6.03
SP Nth Dandalup 4 | W1002144 | 20/09/2004 - - - - - 0.2 3 23 0.024 <0.002 0.026 | 6.24
SP Nth Dandalup 4 | W1002144 | 27/10/2004 0.2 3 25 0.06 0.002 0.04 | 6.34
SP Nth Dandalup 4 | W1002144 | 22/11/2004 0.2 3 25 0.04 <0.002 0.024 | 6.27
SP Nth Dandalup 4 | W1002144 | 18/05/2005 0.2 8 33 0.026 0.002 0.048 | 6.15
SP Nth Dandalup 4 | W1002144 | 15/06/2005 0.2 6 28 0.02 <0.002 0.04 | 6.11
SP Nth Dandalup 4 | W1002144 | 25/07/2005 - - - - - 0.2 4 25 0.022 <0.002 0.03 6.2
SP Nth Dandalup 4 | W1002144 | 24/08/2005 - - - - - 0.2 4 23 0.02 <0.002 0.03 | 6.13
SP Nth Dandalup 4 | W1002144 | 29/09/2005 - - - - - 0.2 5 23 0.028 <0.002 0.03 | 6.07
SP Nth Dandalup 4 | W1002144 | 24/10/2005 - - - - - 0.2 3 23 0.03 <0.002 0.026 | 6.24
SP Nth Dandalup 4 | W1002144 | 21/11/2005 0.2 4 23 0.055 0.002 0.03 | 6.25
SP Nth Dandalup 4 | W1002144 | 24/07/2006 0.4 6 28 0.11 0.002 0.046 | 6.29
SP Nth Dandalup 4 | W1002144 | 21/08/2006 0.3 9 22 0.045 <0.002 0.055 6.2
SP Nth Dandalup 4 | W1002144 | 25/09/2006 0.3 4 23 0.06 0.002 0.028 | 6.36
SP Nth Dandalup 4 | W1002144 | 23/10/2006 - - - - - 0.3 6 23 0.1 0.004 0.032 | 6.34
SP Nth Dandalup 4 | W1002144 | 20/11/2006 - - - - - 0.3 4 25 0.143 0.006 0.028 | 6.44

School of Animal Biology, FNAS, The University of &ftern Australia 43




Wungong Catchment Trial Project: Aquatic Fauna Biodiversity Assessment October 2007

Monitoring point Functional Reading Na K Ca Mg | Alkalinity Cl SO 4| NO3; | SIO, | FOC | Hardness TFS | Alkalinity NO NH; TP | TKN
location date mg/L |mg/L mg/L g/l }:1(;% mg/L [mg/L |mg/L |mg/L mg/L mg/L ng/L m(;% mg/L | mg/L mg/L  |mg/L
SP Canning 46A W1001889 | 02/08/2004
SP Canning 46A W1001889 | 31/08/2004 - - - - -
SP Canning 46A W1001889 | 05/10/2004 - - - - -
SP Canning 46A W1001889 | 04/11/2004 36 0.8 1.8 4 7.4 62 7.5 | 0.006 8.4 0.6 21 130 6 | <0.002 | 0.006 | <0.002 | 0.074
SP Canning 46A W1001889 | 04/11/2004
SP Canning 46A W1001889 | 30/11/2004
SP Canning 46A W1001889 | 09/06/2005 40 1 3 55 11.3 70 13 | 0.006 8.7 1.2 30 157 9
SP Canning 46A W1001889 | 13/07/2005
SP Canning 46A W1001889 | 04/08/2005
SP Canning 46A W1001889 | 12/09/2005
SP Canning 46A W1001889 | 05/10/2005
SP Canning 46A W1001889 | 01/11/2005
SP Canning 46A W1001889 | 07/12/2005
SP Canning 46A W1001889 | 06/09/2006
SP Canning 46A W1001889 | 03/10/2006
SP Canning 46A W1001889 | 30/10/2006
SP Nth Dandalup 4 | W1002144 | 27/07/2004
SP Nth Dandalup 4 | W1002144 | 23/08/2004
SP Nth Dandalup 4 | W1002144 | 20/09/2004
SP Nth Dandalup 4 | W1002144 | 27/10/2004
SP Nth Dandalup 4 | W1002144 | 22/11/2004
SP Nth Dandalup 4 | W1002144 | 18/05/2005
SP Nth Dandalup 4 | W1002144 | 15/06/2005
SP Nth Dandalup 4 | W1002144 | 25/07/2005
SP Nth Dandalup 4 | W1002144 | 24/08/2005
SP Nth Dandalup 4 | W1002144 | 29/09/2005
SP Nth Dandalup 4 | W1002144 | 24/10/2005
SP Nth Dandalup 4 | W1002144 | 21/11/2005
SP Nth Dandalup 4 | W1002144 | 24/07/2006
SP Nth Dandalup 4 | W1002144 | 21/08/2006
SP Nth Dandalup 4 | W1002144 | 25/09/2006
SP Nth Dandalup 4 | W1002144 | 23/10/2006
SP Nth Dandalup 4 | W1002144 | 20/11/2006
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Appendix 4. ANZECC/ARMCANZ (2000) guideline levels  for protection of aquatic
ecosystems and NHMRC/NRMMC (2004) Australian drinki  ng water guidelines.

(a) General Water Quality Parameters
These trigger values are applicable to south-west WA. Upland streams refers to those above 150m altitude.

Table A4-1. Trigger values nutrients, dissolved ox  ygen and pH for the protection of aquatic ecosystem s and for
human drinking water, applicable to south-west West ern Australia (TP = total phosphorus; FRP = filterabl e
reactive phosphorus; TN = total nitrogen; NOx =tot  al nitrates/nitrites; NH4+ = ammonium).

TP FRP TN NOx *NOj3 *NO, NH; NH," DO pH

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) (mg/L) (mg/L)
Aquatic Ecosystem
Upland River' 0.02 0.01 0.45 0.2 NP NP 0.9° 0.06 90 6.5-8.0
Lowland River* 0.065 0.04 1.2 0.15 NP NP 0.9° 0.08 80 -120 6.6 - 8.0
Lakes & Reservoirs 0.01 0.005 0.35° 0.01 NP NP 0.9° 0.01 90 6.5-8.0
Wetlands® 0.06 0.03 1.5 0.1 NP NP 0.9° 0.04 90 - 120 7.0-85"
Human Drinking NP NP NP NP 400 30 NP NP >85 6.5-6.8
Water

** Where 1mg/L NO3-N = 4.43 mg/L NO3; 1 mg/L NO2-N = 3.29 mg/L NO2.

NP = value not provided.

! All values during base river flow not storm events.

2 Derived from daytime measurements; may vary diurnally and with depth; data loggers required to assess variability.
% Elevated nutrients in highly coloured wetlands do not appear to stimulate algal growth.

“In highly coloured wetlands, pH typically ranges 4.6 — 6.5.

® General level for slightly-moderately disturbed ecosystems and not specifically formulated for south-west WA; figure may not protect
species from chronic toxicity.

Table A4-2. Trigger values for conductivity and tu  rbidity for the protection of aquatic ecosystems an d for
human drinking water applicable to south-west Weste rn Australia.

ECond. ( S/cm) Explanatory notes
Aquatic Ecosystems
Upland & lowland rivers 120 - 300 Values will vary depending on geology.
First flush after seasonal rain may result in temporarily high values.
Lakes, reservoirs & wetlands 300 - 1,500 Higher values will occur during summer when water levels are reduced due to
evaporation.

Values in WA wetlands may exceed 3,000 S/cm.

Human Drinking Water 1,000 Based on taste

Turbid. (NTU)

Aquatic Ecosystems

Upland & lowland rivers 10- 20

Lakes, reservoirs & wetlands 10 - 100 Shallow lakes and reservoirs may have higher turbidity naturally due to wind-induced
re-suspension of sediments. Lakes & reservoirs in catchments with highly dispersible
soils will have high turbidity. Wetlands vary greatly in turbidity depending on general
catchment condition, recent flow events and water level in the wetland.

Human Drinking Water 5 Based on aesthetic considerations. If disinfection is required then <1 NTU is desirable

at time of disinfection.
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(b) Metals, Hydrocarbons, Chloroethanes and Glyphos  ate

Table A4-3. Trigger values for metals for the protection of aquatic ecosystems. Values for slightly to moderately
disturbed systems are shaded grey.

Trigger Value for Freshwater (mg/L) Trigger Value for Human
Metal Level of protection (% species) Drinking Water (mg/L)
99% 95% 90% 80% Health Aesthetic
Aluminium pH >6.5 0.027 0.055 0.08 0.15 ID 0.2*
Aluminium pH <6.5 ID ID ID ID
Iron ID ID ID ID NP 0.3
Manganese ID ID ID ID 0.5 0.1
1,1-dichloroethane ID ID ID ID 0.03 NP
1,2-dichloroethane ID ID ID ID 0.06 NP
Tetrachloroethane ID ID ID ID 0.05 NP
Ethylbenzene ID ID ID ID 0.3 0.003
Benzene 0.6 0.95 1.3 2.0 0.001 NP
Toluene ID ID ID ID 0.8 0.025
Xylene NP NP NP NP 0.6 0.02
o-xylene 0.2 0.35 0.47 0.64 NP NP
p-xylene 0.14 0.2 0.25 0.34 NP NP
Glyphosate 0.37 1.2 2.0 3.6° 0.01 1.0

ID = indeterminate;
NP = not provided
AAcid soluble aluminium.

®Trigger may not protect key test species from acute or chronic toxicity; indicates that trigger value > acute toxicity value; note
that trigger value should be <1/3 of acute value.

School of Animal Biology, FNAS, The University of \Atern Australia




Appendix 5. Total macroinvertebrate abundance (m

October 2007.
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) recorded at each site in

Cons. Cat. (conservation category): C = cosmopolitan (Australia and beyond, however not necessarily worldwide); A =

Australia; | = indeterminate; I* = indeterminate but probably occurs only in SW; S = endemic to SW but commonly
occurring; L = endemic to SW but with a restricted distribution.
TAXA Cons. TALl TA2 Vardi Water- 31 Mile Foster  Jack Wilson
Cat. Rd fall Bk Bk Rocks Bk
PLATYHELMINTHES
TURBELLARIA Turbellaria spp. | 0 0 0 0 0 0 0 32
ANNELIDA
OLIGOCHAETA Oligochaeta spp. | 336 384 912 1568 1728 1104 560 1376
NEMATODA Nematoda spp. | 0 112 208 0 816 32 48 32
ARTHROPODA
CRUSTACEA
CLADOCERA Cladocera spp. | 0 0 0 0 16 0 0 0
COPEPODA Calanoida spp. | 0 0 0 0 128 0 0 0
OSTRACODA Ostracoda spp. 0 32 16 0 784 16 16 80
AMPHIPODA Perthidae Perthia spp. S 112 48 0 16 48 32 0 48
Paramelitidae Paramelitidae spp. S 1568 448 48 2304 1408 0 0 32
ARACHNIDA
ACARIFORMES
ACARINA Acarina spp. | 96 32 32 0 256 32 32 96
ORIBATIDA Oribatida spp. | 0 0 176 0 16 0 0 80
INSECTA
EPHEMEROPTERA Immature spp. 160 0 240 0 160 0 0 0
Baetidae Baetidae Genus 1 sp UWA I* 0 0 0 240 0 0 0 0
Baetidae spp. (imm) | 0 0 0 192 0 0 0 0
Leptophlebiidae Nyungara spp. S 656 2560 304 0 608 928 48 64
Leptophlebiidae spp. (imm) I* 96 208 128 0 0 544 64 0
ODONATA
Anisoptera Anisoptera spp. (imm.) I* 16 0 48 16 80 0 0 0
Gomphidae Armigomphus armiger S 0 0 0 16 0 0 0 0
Telephlebiidae Austroaeschna anacantha S 0 0 16 0 48 16 0 0
Synthemistidae Austrosynthemis cyanitincta S 0 0 0 144 0 0 0 0
Zygoptera Zygoptera spp. (imm) I* 0 0 0 16 0 0 0 0
PLECOPTERA Gripopterygidae Gripopterygidae spp. (imm) I* 16 32 16 16 16 80 0 0
Leptoperla australica S 0 0 0 0 32 32 0 0
Newmanoperla exigua S 0 672 224 0 240 192 0 0
Riekoperla occidentalis S 0 0 0 0 0 352 0 0
MEGALOPTERA Corydalidae Apochauliodes cervulus 16 16 0 0 48 0 0 32
COLEOPTERA Dytiscidae damaged specimen | 0 16 0 0 0 0 16 0
Platynectes sp. (L) | 16 144 0 0 0 0 0 16
Haliplidae Haliplus fuscatus A 0 0 0 0 0 16 0 0
Scirtidae Scirtidae sp. (L) | 16 48 0 0 16 0 0 0
DIPTERA Chironomidae Chironomidae spp. (P) | 16 144 144 48 0 32 48 16
Chironomidae (V52) | 0 0 0 0 16 0 0 0
Chironomidae (V61) | 0 16 0 0 0 0 0 0
Chironomidae (V67) | 0 0 16 0 0 0 0 0
Chironomidae (V77) | 16 0 0 16 176 0 0 0
Aphroteniinae Aphroteniella ?filicornis (V23) A 0 0 32 272 0 64 0 0
Aphroteniella tenuicornis (V30) A 0 16 0 0 0 0 0 0
Chironominae Chironomini sp. (V72) | 0 0 0 0 16 0 0 0
Dicrotendipes (V47) S 0 0 16 0 0 0 16 0
Harrisius sp. (V27) | 16 0 0 0 16 0 0 0
Paracladopelma sp. (VCD10) | 0 0 0 0 0 0 0 0
?Paratendipes sp. (V12) | 0 0 0 0 0 0 0 0
Polypedilum watsoni (V33) A 0 0 0 64 0 16 416 0
Polypedilum sp. (V3) | 0 0 0 0 32 0 0 128
Nilothauma sp. (V21) | 0 0 0 0 0 0 0 0
Riethia sp. (V4) | 0 0 0 400 0 0 0 0
Riethia sp. (V5) | 0 0 16 48 48 0 16 0
Rheotanytarsus sp. (V18) | 0 0 160 160 432 0 0 0
?Stelechomyia sp. (V78) | 0 0 0 0 0 0 0 0
Stempellina sp. (V7) | 16 0 0 32 32 16 0 0
Tanytarsus sp. (V6) | 64 688 2400 640 752 48 144 96
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TAXA Cons. TAL TA2 Vardi Water- 31 Mile Foster  Jack Wilson

Cat. Rd fall Bk Bk Rocks Bk
Orthocladiinae Austrobrillia sp. (V17) | 0 0 0 0 0 0 0 0
Botryocladius bibulmun (V11) S 16 32 0 16 0 0 0 0
Cricotopus annuliventris (V2) A 2160 2320 5600 480 1536 128 576 1216
Paralimnophyes pullulus (V42) A 160 0 0 0 16 0 0 0
Nanocladius sp. (V71) | 0 0 16 0 0 0 0 0
Parakiefferiella sp. (VSC9) | 144 16 0 0 0 0 48 0
Thienemanniella sp. (V19) | 448 2144 912 128 416 112 720 1040
Stictocladius ?uniserialis (V8) A 288 240 336 320 1216 48 16 4944
Orthocladiinae sp. (V15) | 16 0 0 0 0 0 0 32
Orthocladiinae sp. (V31) | 0 16 16 0 16 0 0 16
Orthocladinae sp. (V35) (near Stric | 0 0 0 0 0 0 0 0
Orthocladiinae sp. (V59) | 0 0 0 0 0 0 0 0
Orthocladiinae sp. (VSC11) | 0 0 0 0 0 0 0 0
Tanypodinae Ablabesmyia sp. (V37) | 0 0 0 0 0 0 0 0
Paramerina levidensis (V1) S 96 80 0 0 48 0 304 80
Pentaneura sp. (V10) | 0 0 48 96 0 0 0 0
Procladius paludicola (VCD1) A 0 0 0 0 0 0 0 0
Tanypodinae sp. (V20) | 16 0 0 0 16 0 0 0
nr Gymnometriocnemus sp. 1 (V4 | 0 0 0 0 0 0 0 16
Corynoneura sp. (V49) C 0 16 0 0 0 0 16 16
Athericidae Athericidae spp. | 0 0 0 0 32 16 0 112
Ceratopogonidae Ceratopogoniinae spp. | 96 400 432 880 176 80 144 32
Empididae Empididae spp. | 32 32 16 0 32 32 0 32
Psyvhodidae Psychodidae spp. | 0 0 0 16 0 0 0 0
Simuliidae Simulidae spp. (imm.) | 2656 1120 912 16 304 352 64 32
Simulidae spp. (P) | 16 0 80 0 0 16 0 0
Tipulidae Tipulidae spp. | 32 64 0 32 128 80 0 0
Tabanidae Tabanidae spp. | 0 0 0 16 0 48 0 0
TRICHOPTERA Trichoptera spp. (p) I* 0 0 0 0 0 0 0 16
Ecnomidae Ecnomidae spp. (imm) I* 16 0 0 16 0 0 0 0
Daternomina spp. I* 0 0 0 48 0 0 0 0
Hydropsychidae Cheumatopsyche sp. (imm.) | 0 0 0 16 0 0 0 0
Hydroptilidae Acritoptila/Hellyethira spp. I* 0 0 0 16 16 0 0 16
Leptoceridae Oecetis sp. I* 0 0 0 0 16 0 0 0
Leptoceridae spp. (imm) | 0 0 0 0 0 0 0 80
Philopotamidae Hydrobiosella spp. I* 0 0 0 16 0 0 0 0
LEPIDOPTERA Pyralidae Nymphulinae spp. | 0 48 0 32 16 0 0 16
Total abundance m -~ 9,424 12,144 13,520 8,352 11,952 4,464 3,312 9,824
Total number of ‘species’ 32 31 30 35 42 28 20 30
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