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Background

Waterwatch Victoria is a statewide community water quality monitoring program
that aims to increase community understanding of waterway issues and form
links throughout catchments.  Quality Assurance and Quality Control are seen as
very important aspects of the Waterwatch Victoria monitoring program. As part
of the QA/QC strategy it is important that results are accurate and precise, and
that regional coordinators can be confident in the results they and their groups
produce. The use of quality control samples (“Mystery Samples”) throughout the
state enables this confidence to be achieved and provides credibility to the data
the groups collect.

This report presents data from physico-chemical and macroinvertebrate “Mystery
Samples” tested by Waterwatch groups between June 13 and June 30, 2003.
The QA/QC program was similar to the program undertaken in 1998, 1999,
2000, 2001 and 2002.

Methods

Reference water samples of known physico-chemical values and reference
macroinvertebrate samples of known taxonomic composition (“Mystery
Samples”) were prepared by WATER ECOscience to specifications provided by
Waterwatch Victoria.  Eighty sets of physico-chemical “Mystery Samples” and
fifty sets of “Mystery Bug” samples were provided to Waterwatch Victoria and the
results of analysis of the samples by Waterwatchers was sent to WATER
ECOscience for collation and evaluation.

Physico-chemical Parameters

Each Waterwatch group tested two physico-chemical “Mystery Samples”.  The
reference (i.e. laboratory determined) values of the various parameters are
shown in Table 1.

Table 1 Reference values for four physico-chemical parameters in each of two “Mystery
Samples”.

Parameter Mystery Sample 1 Mystery Sample 2

pH 7.1 ± 0.1 8.8 ± 0.1

EC (µS/cm) 710 ± 10 1600

Turbidity (NTU) 30 70
Orthophosphate mg/L as P 0.054 ± 0.004 0.25 ±  0.03

As for previous QA/QC programs acceptable upper and lower limits for assessed
parameters were chosen to determine whether Waterwatchers met quality
criteria.  The quality limits and acceptable upper and lower limits for each
parameter are shown in Table 2.  Different limits were assigned for pH
determination depending on whether determination was by pH paper or pH
meter as pH paper can only determine pH to the nearest 0.5.
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Table 2 Quality limits and acceptable upper and lower limits for each physico-chemical parameter.

Mystery Sample 1 Mystery Sample 2
Parameter Quality Limits

Reference Value Lower Limit Upper Limit Reference Value Lower Limit Upper Limit

pH (meter) ±0.3 7.1 ± 0.1 6.7 7.5 8.8 ± 0.1 8.4 9.2

pH (paper) ±0.5 7.1 ± 0.1 6.5 7.7 8.8 ± 0.1 8.2 9.4

EC (µS/cm)^ ±10% 710 ± 10 630 790 1600 1400 1800

Turbidity (NTU)* ±20% 30 20 40 70 50 90

Orthophosphate mg/L as P# ±20% 0.054 ± 0.004 0.03 0.07 0.25 ± 0.03 0.17 0.33

• ^ Conductivity- calculation of limits
Mystery Sample 1: 10% of reference value = 71 (0.10 x 710)
Lower limit= 700 (710 –10) – 71= 629 and rounded to nearest 10= 630
Upper limit= 720 (710 + 10) + 71= 791 and rounded to nearest 10= 790

Mystery Sample 2: 10% of reference value = 160 (0.10 x 1600)
Lower limit= 1600 –160= 1440 and rounded to nearest 100= 1400
Upper limit= 1600 + 160= 1760 and rounded to nearest 100= 1800

• * Quality limits for turbidity were adjusted to take into account the sensitivity of the Turbidity tube, ie limits for Sample 1 have been rounded
to the nearest ten and limits for Sample 2 have been adjusted to ± 20 NTU for the mid-scale of the Turbidity Tube.

# Quality limits for Orthophosphate Sample 1 was adjusted to take into account the sensitivity of equipment used by Waterwatch groups.
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Macroinvertebrates

“Mystery Bug” samples were used to test for identification skill levels. Each
sample consisted of 6 pre-identified macroinvertebrates (Table 3), to be
identified by the Waterwatchers at the class, order, family, and common name
level.

Table 3  “Mystery Bug” details

Class Order Family Common Name
Insecta Coleoptera Gyrinidae Whirligig beetle
Insecta Hemiptera Notonectidae Backswimmer
Insecta Odonata Coenagrionidae Damsel-fly
Insecta Trichoptera Leptoceridae Caddis-fly
Insecta Trichoptera Hydropsychidae Caddis-fly
Insecta Plecoptera Gripopterygidae Stone-fly

Results

Physico-chemical Parameters

The Waterwatcher testing data, sorted by sampler code, is shown in Appendix A
and Appendix B.  Some Waterwatchers gave multiple responses, using different
equipment, and these have been designated a, b, etc.  In calculating percentage
compliance with quality criteria, responses that gave a range of values or a
qualifier (e.g. pH 7-8, turbidity <10) were given a value either midway in the
range (e.g. pH 7.5) or the value without the qualifier (e.g. turbidity 10).  A
summary of the overall results of the physico-chemical “Mystery Samples” is
given in Table 4.
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Table 4 Summary of the analysis of the physico-chemical “Mystery Samples” responses

Parameter No.
tested No. passed % Pass Reference value Minimum value

recorded
Median value

recorded
Maximum value

recorded

pH 1 meter 44 42 95.5 7.1 + 0.1 6.57 7.10 7.40

pH 1 paper 24 19 79.1 7.1 + 0.1 5.50 6.50 7.00

pH 2 meter 42 33 78.6 8.8 + 0.1 6.30 8.60 9.20

pH 2 paper 24 5 20.8 8.8 + 0.1 6.25 8.0 9.0

EC 1 71 65 91.5 710 ± 10 548 690 800

EC 2 67 65 97 1600 1282 1600 1700

Turbidity 1 61 51 83.6 30 14.5 30 70

Turbidity 2 60 48 80 70 20 69 125

Orthophosphate 1 56 44 78.6 0.054 ± 0.004 0.02 0.06 0.225

Orthophosphate 2 56 47 83.9 0.25 ± 0.03 0.03 0.28 0.68
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Median values for the majority of parameters fell within the range of acceptable
values. The exception was for pH “Mystery Sample” 2 that was analysed using
pH strips.

The highest overall compliance achieved by the Waterwatch groups was for
electrical conductivity with results for both “Mystery Samples” in 2003 having
high percent compliance (91.5% compliance for Mystery Sample 1 and 97%
compliance for Mystery Sample 2). In 2002, the highest compliance for “Mystery
Samples” was also for electrical conductivity.

Percent compliance for pH “Mystery Sample” 1 when analysed using a pH meter
was also high (95.5%). When “Mystery Sample” 1 was analysed using pH strips
the percent compliance dropped to 79.1%. The number of respondents that
achieved a ‘pass’ for pH for “Mystery Sample” 2 using a pH meter was lower
than that for “Mystery Sample” 1 (78.6%). When pH strips were used to
determine the pH of the same sample, percent compliance dropped to 20.8%.

In 2002, the percent compliance for turbidity “Mystery Samples” was low
(average compliance of 10%). There appeared to be a significant improvement
in the ability of Waterwatch groups to measure turbidity accurately in 2003, with
the percent compliance for both samples relatively high (83.6% for ‘Mystery
Sample” 1 and 80% for “Mystery Sample” 2). There also appeared to be an
overall improvement in the measurement of Orthophosphorus in 2003 with
78.6% of respondents achieving a ‘pass’ result for “Mystery Sample” 1 and
83.9% for “Mystery Sample” 2 (49% and 46% for “Mystery Samples” 1 and 2 in
2002 respectively).

Macroinvertebrates

WATER ECOscience received a total of 35 “Mystery Bugs” result sheets (see
Appendix C and Appendix D). Ten respondents correctly identified all
macroinvertebrates at all taxonomic levels. Eight of the ten correct respondents
used a microscope for the identifications and one used a hand lens (X10) (one
respondent did not provide details on identification method used). Of the twenty
five respondents that made an error in identification, eleven (44%) did not use a
microscope (used either hand lens or eye or both), whilst fourteen respondents
used a microscope (56%).

A summary of the results is presented in Table 5. At the Class and Order level
the percentage of correct responses was very high. The highest correct
response percentage at the family level was 86% for Gripopterygidae. The
lowest was for Coenagrionidae (60%).
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Table 5  “Mystery Bug” results

Class % Correct Order % Correct Family % Correct Common Name % Correct

Insecta 100 Plecoptera 100 Gripopterygidae 86 Stone-fly 100
Insecta 94 Coleoptera 91 Gyrinidae 69 Whirligig beetle 69
Insecta 94 Hemiptera 94 Notonectidae 77 Backswimmer 80
Insecta 100 Odonata 100 Coenagrionidae 60 Damsel-fly 100
Insecta 100 Trichoptera 97 Leptoceridae 83 Caddis-fly 97
Insecta 100 Trichoptera 97 Hydropyschidae 71 Caddis-fly 97

* Results have been rounded to nearest decimal place
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The most common mis-identifications are presented below:

Gripopterygidae

• The most common mis-identification was as the family Austroperlidae
(60%). Other mis-identifications were Eustheniidae (20%) and
Notonemouridae (20%).

Gyrinidae

• The most common mis-identifications were the families Hydrophilidae
(27.3%) and Dytiscidae (27.3%). Other mis-identifications were
Hygrobiidae (18.2%), Gelastocoridae (Hemiptera) (9%) and no response
(18.2%).

Notonectidae

• The most common mis-identifications were the families Pleidae (25%) and
Corixidae (25%). Other errors were Veliidae (12.5%), Gerridae (12.5%)
and no response (25%).

Coenagrionidae

• The most common mis-identification was Megapodagrionidae
(approximately 43%). Other mis-identifications were Amphipterygidae
(7%), Isostictidae (21%), Lestidae (7%), Zygoptera (recorded as family
name) (14%) and Protoneuridae (7%).

Leptoceridae

Leptoceridae was mis-identified as Calocidae/Helicophidae and Ecnomidae.

Hydropyschidae

• The most common mis-identification was the family Ecnomidae. Other mis-
identifications included Hydrobiosidae and Polycentropodidae.

In several responses, both caddis-fly families were incorrectly identified e.g.
Calocidae/Helicophidae and Hydroptilidae (one sample) and Limnephilidae and
Polycentropodidae (one sample). In these situations it was impossible to
determine which family Leptoceridae had been incorrectly identified as and
which family Hydropyschidae had been incorrectly identified as.

Identification tips

The following ªidentification tipsº can help in the identification of the families that
were commonly mis-identified in this year's program.

• separating Gripopterygidae and Austroperlidae

Gripop terygidae Austroperlidae

Two long cerci present at tip of abdomen Short cerci

Numerous external gills form tuft at the
tip of the abdomen

Three or five external gills only
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• separating Gripopterygidae and Notonemouridae

Gripop terygidae Notonemouridae

Numerous external gills form tuft at the
tip of the abdomen

No external gills at tip or sides of
abdomen

* A gripopterygid can be confused with a notonemourid if its anal tuft is retracted. If
identifying dead specimens, the gripopterygid's tuft can sometimes be gently squeezed
out with forceps.

• separating Gripopterygidae and Eustheniidae

Gripop terygidae Eustheniidae

Numerous external gills form tuft at the
tip of the abdomen

External gills on side of abdomen
(abdominal segments 1-5 or 1-6)

• separating Gyrinidae and Hydrophilidae

Gyrinidae Hydroph ili dae

Hind legs shorter than forelegs Hind legs much longer than forelegs

Eyes divided completely into dorsal and
ventral portions

Eyes not divided completely into dorsal
and ventral portions

• separating Gyrinidae and Dytiscidae

Gyrinidae Dytisc idae

Hind legs shorter than forelegs Hind legs much longer than forelegs

Antennae very short and thick with less
than eleven segments

11 segmented antennae

Eyes divided completely into dorsal and
ventral portions

Eyes not divided completely into dorsal
and ventral portions

• separating Gyrinidae and Hygrobiidae

Gyrinidae Hygrob iidae

Hind legs shorter than forelegs Hind legs much longer than forelegs

Eyes divided completely into dorsal and
ventral portions

Eyes not divided completely into dorsal
and ventral portions

• separating Gyrinidae (Coleoptera) and Gelastocoridae (Hemiptera)

Coleoptera Hemiptera

Forewings all horny, form cover over the
2nd pair of membranous flying wings

Forewings horny towards base only,
being membranous towards the tip

Forewings meet mid-dorsally, without
overlapping

Forewings overlap in the mid-dorsal line

Mouth parts mandibulate for chewing Mouth parts beak-like, for piercing and
sucking

• separating Notonectidae and Corixidae

Notonectidae Corixidae

Alive- swim with legs uppermost Alive- swim with legs held underneath
bodies

Fore tarsi not `scoop like' Fore tarsi `scoop like'
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·  separating Notonectidae and Pleidae

Notonectidae Pleidae
Greater than 3 mm long Less than 3 mm long
‘Oar’ like hind legs Lack ‘oar’ like hind legs

·  separating Notonectidae and Veliidae

Notonectidae Veliidae
Antennae shorter than head Antennae as long or longer than head

·  separating Notonectidae and Gerridae

Notonectidae Gerridae
Antennae shorter than head Antennae as long or longer than head
Femora of hind legs not extending  well
beyond tip of abdomen

Femora of hind legs extending well
beyond the tip of the abdomen

·  separating Coenagrionidae and Megapodagrionidae

Coenagrionidae Megapodagrionidae
Gills flat and held vertically Gills broad and flat, held horizontally

·  separating Coenagrionidae and Isostictidae

Coenagrionidae Isostictidae
No node or constriction near the mid
point of gills

Gills have a node or constriction near
the mid point

·  separating Coenagrionidae and Lestidae

Coenagrionidae Lestidae
Moveable hook of labial palp not armed
with setae

Moveable arm of labial palp armed with
setae

·  separating Coenagrionidae and Amphipterygidae

Coenagrionidae Amphiptergyidae
Gills flat Gills saccoid, bulbous

·  separating Coenagrionidae and Protoneuridae

Coenagrionidae Protoneuridae

More than one pair of premental setae,
or if one pair of large premental setae,
then postocular lobes strongly expanded

Only one pair of premental setae and
postocular lobes rounded

Lateral caudal gills with main tracheole
not laterally prominent

Lateral caudal gills with main tracheole
laterally prominent
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·  separating Leptoceridae and Calocidae/Helicophidae

Leptoceridae Calocidae/Helicoph idae

Antennae often long Antennae minute
Pronotum usually with a few setae on
the anterior, if numerous setae then also
with sclerites on the metasternum

Pronotum  with a collar of setae,
metasternum with setae but never with
sclerites

·  separating Hydropyschidae and Ecnomidae

Hydropyschidae Ecnomidae

Abdominal gills present Abdominal gills absent

·  separating Hydropyschidae and Hydrobiosidae

Hydropyschidae Hydrob iosidae

Abdominal gills present Abdominal gills absent

·  separating Hydropyschidae and Polycentropodidae

Hydropyschidae Polycentropod idae

Abdominal gills present Abdominal gills absent
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Appendix A: Results for pH and electrical conductivity
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Code Sample
No.

DATE pH meter pH1 Met pH2 Met EC meter EC1 Met EC2 Met Waterwatcher comments/ WES comments

010 1 23/06/03 Waterproof pHscan2 Tester 6.90 yes 8.50 yes Standard TDScan 20 Tester 695 yes 1621 yes New kit, never used before. Purchased from Westlab

011 2 23/06/03 Waterproof pHscan2 Tester 7.00 yes 8.70 yes TDScan 3 Waterproof 720 yes 1660 yes Old Kit

012 3 23/06/03 Horiba U-10 Water Quality Meter 6.57 no 8.28 no Horiba U-10 Water Quality
Meter

687 yes 1650 yes

020 4 20/06/03 EuTECH pHScan 2 7.00 yes 8.40 yes EuTECH TDScan 4 600 no 1500 yes

021 5 17/06/03 HANNA HI 98127 7.00 yes 8.50 yes EuTECH TDScan 4 600 no 1500 yes

024a 8 19/06/03 EuTECH pHscan 2 WP (YSC) 7.10 yes 8.60 yes TDS Scan 4 (red dot) 700 yes 1500 yes Samples taken out of fridge 24 hours earlier

024b 8 19/06/03 EuTECH pHscan 1 (red) 7.10 yes 8.50 yes TDS Scan 4 (yellow) 700 yes 1600 yes

024c 8 19/06/03 EuTECH pHscan 2 WP (WW) 7.10 yes 8.60 yes TDS Scan 4 (red square) 700 yes 1600 yes

024d 8 19/06/03 TDS Scan 4 WP (YSC) 700 yes 1600 yes

025 ? 23/06/03 pHScan 2 WP (Eutech) 7.20 yes 8.00 no TPS LC 81 687 yes 1605 yes

026a 10 20/06/03 pHscan 2 (JPS) 7.10 yes 8.50 yes TDSCan 1 (JPS) 700 yes 1600 yes

026b 10 20/06/03 pHscan 2 WP (JWW) 7.10 yes 8.60 yes TDScan 2 (JWW) 800 no 1600 yes Calibrated to 12,600 EC©s due to typical salinity of 15, 000
EC.

026 10 20/06/03 pHscan 2 7.10 yes 8.60 yes TDScan 4 700 yes 1600 yes Just starting to get cloudy (rather than just still visible)

026 10 20/06/03 pHscan 2 7.10 yes 8.60 yes TDScan 4WP 700 yes 1600 yes Need new Appendix B calibration record sheets

031 ? 16/06/03 DIST Hanna H1 98130 7.25 yes 8.79 yes DIST Hanna HI 98130 725 yes 1700 yes

040a 19 16/06/03 pH strips MERCK pH 5-10 6.50 yes 7.50 no TD Scan 20 680 yes 1610 yes EC Standard Solution 1413 uS/cm, TD Scan meter reading
1410 uS/cm

040b 19 16/06/03 TPS Aqua CP (Conductivity-
TDS-pH meter)

7.01 yes 8.67 yes TPS Aqua CP (Conductivity-
TDS-pH meter)

770 yes EC Standard Solution 1413 uS/cm, TD Scan meter reading
1410 uS/cm

041a 20 16/06/03 pH paper strips 6.50 yes 8.00 no TDScan 20 686 yes 1625 yes First time at using pH paper strips, pH WTW meter, EC
WTW meter, Turbidity meter and Ortho-phosphorus kit (but
had good instructions with me). I left pH strip 2 in for much
longer and appeared to get more accurate result on re-
testing
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Code Sample
No.

DATE pH meter pH1 Met pH2 Met EC meter EC1 Met EC2 Met Waterwatcher comments/ WES comments

041b 20 16/06/03 pH WTW meter 7.10 yes 8.67 yes WTW meter 684 yes 1603 yes First time at using pH paper strips, pH WTW meter, EC
WTW meter, Turbidity meter and Ortho-phosphorus kit (but
had good instructions with me). I left pH strip 2 in for much
longer and appeared to get more accurate result on re-
testing

042a 21 16/06/03 pH meter WTW 7.08 yes 8.70 yes Conductivity Meter WTW 691 yes 1592 yes

042b 21 16/06/03 pH strips 6.50 yes 8.00 no TDScan 20 692 yes 1634 yes

043a 14 17/06/03 TD scan 20 680 yes 1640 yes

043b 14 17/06/03 Aqua-CP conductivity/TDS/pH
meter

7.13 yes 8.69 yes Aqua-CP
conductivity/TDS/pH meter

660 yes 1580 yes Aqua-CP meter brand new and just calibrated prior to use

045 15 26/06/03 Merck indicator strips 7.00 yes 7.00 no TDScan20 660 yes 1570 yes

046 16 22/06/03 Merck Strips 5-10 7.00 yes 9.00 yes TD Scan 20 670 yes 1600 yes TD scan calibrated just before use. pH strips under read so
adjustment was made before recording result in table

046 ? 20/06/03 pH strips 6.50 yes 8.50 yes EC meter high EC6 700 yes 1700 yes

051 ? 18/06/03 Strips 6.50 yes 7.50 no TDScan 3 640 yes 1430 yes

053 22 20/06/03 Strips 6.50 yes 8.00 no TDScan 3 670 yes 1520 yes

060 27 24/06/03 pH SCAN 2 7.20 yes 8.80 yes TDSCAN 20 680 yes 1600 yes

060a 33 24/06/03 Merck Universal Indicator Strips
4.5-10

7.00 yes 8.50 yes TDSCAN 20 EC Meter 680 yes 1630 yes

061 26 25/06/03 pH Scan 2 7.30 yes 8.40 yes TDScan 20 664 yes 1585 yes

061a 31 23/06/03 Merck Indicator strips pH 0-14 7.00 yes 8.00 no TD SCAN 20 670 yes 1550 yes 5 monitors participated

061b 28 23/06/03 pH SCAN 2 7.20 yes 8.50 yes Standard TDScan 20 Tester 652 yes 1553 yes

061c 29 23/06/03 Hanna pH Meter 7.10 yes 8.80 yes TDSCAN 20 EC Meter 694 yes 1618 yes

061d 30 23/06/03 4.5 -10 Merck Indicator strips 6.50 yes 8.50 yes TDScan 20 EC Meter 682 yes 1618 yes

061e 32 24/06/03 Merck Universal Indicator pH
strips 4.5 - 10

6.50 yes 8.00 no TDScan 20 EC Meter 672 yes 1602 yes

061f 25 24/06/03 Merck Indicator strips pH fix 4.5
- 10

6.50 yes 8.00 no TDScan 20 EC Meter 695 yes 1621 yes

061g 34 24/06/03 pH Scan 2 meter 7.40 yes 8.80 yes TD Scan 20 EC Meter 700 yes 1606 yes

070 37 24/06/03 Hanna H198129 7.10 yes 7.19 no Hanna H198129 724 yes 1560 yes The EC/pH meter is being hard to calibrate and tends to drift
with EC
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Code Sample
No.

DATE pH meter pH1 Met pH2 Met EC meter EC1 Met EC2 Met Waterwatcher comments/ WES comments

071a ? 16/06/03 Hanna Combo meter
pH/EC/TDS High Range

7.20 yes 8.76 yes Hanna Combo meter
pH/EC/TDS High Range

700 yes 1580 yes The styrofoam esky broke at the train station so the samples
spent a long time uninsulated.Three replicas

071b ? 16/06/03 Hanna Combo meter
pH/EC/TDS High Range

7.19 yes 8.78 yes Hanna Combo meter
pH/EC/TDS High Range

710 yes 1580 yes The styrofoam esky broke at the train station so the samples
spent a long time uninsulated.Three replicas

071c ? 16/06/03 Hanna Combo meter
pH/EC/TDS High Range

7.23 yes 8.80 yes Hanna Combo meter
pH/EC/TDS High Range

710 yes 1580 yes The styrofoam esky broke at the train station so the samples
spent a long time uninsulated.Three replicas

071.1 ? 23/06/03 Neutralite pH 5-10 6.50 yes 7.50 no TDScan 20 555 no 1287 no

071.2 ? 23/06/03 Neutralite pH 5-10 6.50 yes 8.00 no TDScan 20 548 no 1282 no

072a 39 16/06/03 TPS MC81 Meter 1 7.01 yes TPS MC81 Meter 1 660 yes 2 x MC81 meters, 2 x TDScan 20 Meter 1- new type, meter
2- old type, pH strips getting old - used only for student
activity

072b 39 16/06/03 TPS MC81 Meter 2 7.08 yes TPS MC81 Meter 2 660 yes 2 x MC81 meters, 2 x TDScan 20 Meter 1- new type, meter
2- old type, pH strips getting old - used only for student
activity

072c 39 16/06/03 Litmus paper 5.50 no TDScan 20 Meter 1 655 yes 2 x MC81 meters, 2 x TDScan 20 Meter 1- new type, meter
2- old type, pH strips getting old - used only for student
activity

072d 39 16/06/03 TDScan 20 Meter 2 690 yes 2 x MC81 meters, 2 x TDScan 20 Meter 1- new type, meter
2- old type, pH strips getting old - used only for student
activity

072e 44 16/06/03 TPS MC81 Meter 1 8.55 yes TPS MC81 Meter 1 1610 yes

072f 44 16/06/03 TPS MC81 Meter 2 8.57 yes TPS MC81 Meter 2 1560 yes

072g 44 16/06/03 Litmus paper 7.00 no TDScan 20 Meter 1 1630 yes

072h 44 16/06/03 TDScan 20 Meter 2 1680 yes

072A 44 21/06/03 690 yes

073 42 Meter 6.92 yes 8.38 no Scan 767 yes 1659 yes

080 61 24/06/03 pHScan (waterproof) 7.10 yes 7.50 no TDScan (waterproof) 680 yes 1540 yes

080-1 65 21/06/03 Smart Colorimeter 6.90 yes 8.20 no EuTech TDScan (waterproof) 700 yes 1610 yes

080-2 65 21/06/03 Smart Colorimeter 6.90 yes 8.20 no EuTech TDScan (waterproof) 690 yes 1580 yes

080-3 66 25/06/03 La Motte Smart Colorimeter 7.10 yes 8.50 yes EuTech TD Scan 20 732 yes 1698 yes

080-4 65 21/06/03 Smart Colorimeter 6.80 yes 8.20 no EuTech TDScan (waterproof) 720 yes 1650 yes
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Code Sample
No.

DATE pH meter pH1 Met pH2 Met EC meter EC1 Met EC2 Met Waterwatcher comments/ WES comments

081 56 26/06/03 La Motte Colorimeter 6.60 no 6.30 no Aqua-Cond TPS Salinity
meter

676 yes 1590 yes Think results are a bit dodgy. Samples were done after
washing the glassware with in ?CL and then rinsing with
distilled water (deionised for turbidity). Chemicals are fairly
new, purchased in March.

082 54 26/06/03 pHScan 2 Eutech instruments 7.20 yes TDScan20 Eutech
instruments

650 yes

082a 55 26/06/03 pHScan 2 Eutech instruments 9.20 yes TDScan20 Eutech
instruments

1441 yes

082b 54 26/06/03

082c 55 26/06/03

083 63 YSI 60 7.16 yes 8.85 yes YSI 85 697 yes 1529 yes

084a ? 27/06/03 Smart Colorimeter 7.10 yes EC-1 700 yes

084b ? 27/06/03 Primary meter 7.40 yes EC-2 720 yes

085 69 30/06/03 pHScan2 Waterproof 6.90 yes ECScan high 700 yes

085 70 30/06/03 pHScan2 Waterproof 8.70 yes ECScan high 1700 yes

090 ? 25/06/03 pHScan2 7.10 yes 8.70 yes TDScan4 700 yes 1600 yes

091 47 16/06/03 pHScan 2 6.90 yes 8.50 yes TD Scan 4 700 yes 1600 yes

091a 47 16/06/03 strips 7.00 yes 8.00 no

100 52 13/06/03 Merck Neutralit pH 5-10 6.40 no 8.10 no Meter TD Scan 20 660 yes 1620 yes

101 ? 13/06/03 Merck pH strips 6.50 yes 7.50 no TD Scan 20 680 yes 1545 yes

102 50 13/06/03 Merck Neutralit pH 5-10 Kit HB1 6.50 yes 7.00 no TD Scan 20 Kit HB1 681 yes 1540 yes

110 77 27/06/03 pHep HANNA 7.30 yes 8.80 yes TDScan 20 697 yes 1606 yes

111MSC 73 27/06/03 pH strips 6.00 no 6-6.5 no Waterproof EC Scan High 600 no 1600 yes

112 76 27/06/03 pH strips 6.00 no 8.00 no TDScan 20 695 yes 1510 yes

113 74 27/06/03 strips 7.00 yes 9.00 yes TDScan 20 676 yes 1595 yes

114 75 27/06/03 strips 6.00 no 8.00 no TDScan 20 661 yes 1551 yes
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Code Sample
No.

DATE Turb meter TURB1 Met TURB2 Met OrthoP meter ORTHOP1 Met ORTHOP2 Met Waterwatcher comments/ WES comments

010 1 23/06/03 Tube 33 yes 70 yes Visicolor HE Phosphat Test (DEV)
(0.01 - 0.25mgL/ P)

0.05 yes 0.2 yes New kit, never used before. Purchased from
Westlab

011 2 23/06/03 Tube 30 yes 75 yes Merck Phosphate Test (0.015 -
0.14 mg/L P)

0.045 yes 0.22 yes Old kit

012 3 23/06/03 Horiba U-10 Water
Quality Meter

36 yes 85 yes Merck Phosphate Test (0.015 -
0.14 mg/L P)

0.045 yes 0.22 yes

020 4 20/06/03 Tube 36 yes 80 yes HACH PHOSVER kit 0.053 yes 0.233 yes

021 5 17/06/03 Tube 32 yes 86 yes

024a 8 19/06/03 WW Tube 40 yes 90 yes Merck Aquaquant 1.14445 (new) 0.05 yes 0.32 yes Mystery Sample 2 OrthoP diluted 1/4. Samples
taken out of fridge 24 hours earlier

024b 8 19/06/03 Merck Aquaquant 1.14445 (yellow) 0.05 yes 0.32 yes Mystery Sample 2 OrthoP diluted 1/4. Samples
taken out of fridge 24 hours earlier

024c 8 19/06/03 Merck Aquaquant 1.14445 (red dot) 0.05 yes 0.32 yes Mystery Sample 2 OrthoP diluted 1/4. Samples
taken out of fridge 24 hours earlier

024d 8 19/06/03 Merck Aquaquant 1.14661.001
(high)

 0 - 0.08
(0.04)

yes 0.32 yes No reading for OrthoP Mystery Sample 1.
Samples taken out of fridge 24 hours earlier

025 ? 23/06/03 Waterwatch tube 21 yes 54 yes Merck 1.1445.0001 Phosphate
Test (0.015 - 0.14mg/L P)

0.09 no 0.36 no Forgot to train John in the new way of reading
turbidity

026a 10 20/06/03

026b 10 20/06/03

026 10 20/06/03 Tube 42 no 120 no Just starting to get cloudy (rather than just still
visible)

026 10 20/06/03 Tube 52 no 125 no Need new Appendix B calibration record sheets

031 ? 16/06/03 Turbidity Tube 30 yes 70 yes Visicolour HE Phosphate Kit 0.03 yes 0.3 yes

040a 19 16/06/03 Turbidity Tube 36 yes 82 yes MERCK AQUAQUANT P 0.06 yes 0.3 yes

040b 19 16/06/03 MERCK
TURBIQUANT 1000
IR

33 yes 95 yes
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Code Sample
No.

DATE Turb meter TURB1 Met TURB2 Met OrthoP meter ORTHOP1 Met ORTHOP2 Met Waterwatcher comments/ WES comments

041a 20 16/06/03 Turbidity Tube 35 yes 85 yes Ortho-phosphorus kit 0.08 no 0.28 yes First time at using pH paper strips, pH WTW
meter, EC WTW meter, Turbidity meter and
Ortho-phosphorus kit (but had good instructions
with me). I left pH strip 2 in for much longer and
appeared to get more accurate result on re-
testing

041b 20 16/06/03 Turbidity Meter 35 yes 89 yes First time at using pH paper strips, pH WTW
meter, EC WTW meter, Turbidity meter and
Ortho-phosphorus kit (but had good instructions
with me). I left pH strip 2 in for much longer and
appeared to get more accurate result on re-
testing

042a 21 16/06/03 Turbidity Meter Merck
Turbiquant 1000 IR

32 yes 77 yes Colorimeter DR/700 HACH 0.06 yes 0.28 yes

042b 21 16/06/03 Tube 38 yes 82 yes Merck Aquaquant Ortho P 0.06 yes 0.28 yes

043a 14 17/06/03

043b 14 17/06/03 Hach 2100p Turbidity
meter

35 yes 72 yes Aquaquant ortho P  kit 0.08 no 0.32 yes Dilution required for Mystery sample 2 Ortho=
x4.  Aqua -CP meter brand new and just
calibrated prior to use

045 15 26/06/03 Turbidity Tube 22 yes 50 yes Merck phosphate test kit 0.06 yes 0.45 no

046 16 22/06/03 Tube 27 yes 90 yes Aquaquant Ortho kit 0.06 yes 0.24 yes Dilution required 0.06 x 5 = 0.24mg/L

046 ? 20/06/03 Hach unit 29 yes 66 yes Hach unit DR 890 Colorimeter 0.13 no 0.32 yes

051 ? 18/06/03 Tube 23 yes 67 yes Merck P 0.045 yes 0.28 yes Tube broke after sample!

053 22 20/06/03 Tube 30 yes 65 yes Merck 0.06 yes 0.28 yes Sample 2 Ortho Phos diluted 50% for final
result

060 27 24/06/03 Tube 30 yes 50 yes Merck Aquaquant 0.06 yes 0.24 yes

060a 33 24/06/03 Turbidity Tube 19 no 70 yes Merck Aquaquant 0.06 yes 0.24 yes

061 26 25/06/03 Turbidity tube 25 yes 65 yes Merck Aquaquant 0 - 0.14 mg/L 0.06 yes 0.33 yes

061a 31 23/06/03 Turbidity Tube 23 yes 53 yes Merck Aquaquant Phos kit. 0.06 yes 0.33 yes 5 monitors participated

061b 28 23/06/03 Turbidity Tube 20 yes 60 yes Merck Aquaquant Phosphate Test
Kit

0.045 yes 0.28 yes

061c 29 23/06/03 Turbidity Tube 21 yes 40 no Merck Aquaquant Phosphate Test
Kit

0.06 yes 0.28 yes

061d 30 23/06/03 Turbidity Tube 21 yes 39 no Merck Aquaquant Phosphorus Kit 0.06 yes 0.3 yes

061e 32 24/06/03 Turbidity Tube 25 yes 55 yes Merck Aquaquant 0.045 yes 0.28 yes
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Code Sample
No.

DATE Turb meter TURB1 Met TURB2 Met OrthoP meter ORTHOP1 Met ORTHOP2 Met Waterwatcher comments/ WES comments

061f 25 24/06/03 Turbidity Tube 20 yes 40 no Merck Aquaquant 14445 0.03 yes 0.22 yes

061g 34 24/06/03 Turbidity Tube 19 no 39 no Merck Aquaquant Phosphate Test
Kit

0.06 yes 0.28 yes

070 37 24/06/03 Waterwatch Turbidity
Tube

30 yes 70 yes Merck reactive P kit 0.06 yes 0.33 yes

071a ? 16/06/03 Turbidity Tube 25 yes 60 yes Merck Kit 0.06 yes 0.22 yes Mystery Sample 2 Ortho diluted 1:2= 0.11 x 2=
0.22 mg/L. The styrofoam esky broke at the
train station so the samples spent a long time
uninsulated

071b ? 16/06/03

071c ? 16/06/03

071.1 ? 23/06/03 Tube 23 yes 50 yes Merck Colorimetric Phosphate test 0.06 yes >0.14 no

071.2 ? 23/06/03 Tube 19 no 42 no Not indicated 0.03 yes >0.14 no

072a 39 16/06/03 Tube 70 no Merck Aquaquant Kit 1 0.22 no 2 x MC81 meters, 2 x TDScan 20 Meter 1- new
type, meter 2- old type, pH strips getting old -
used only for student activity

072b 39 16/06/03 Merck Aquaquant Kit 2 0.225 no

072c 39 16/06/03

072d 39 16/06/03

072e 44 16/06/03 Tube 31 no Merck Aquaquant Kit 1 0.06 no

072f 44 16/06/03 Merck Aquaquant Kit 2 0.03 no

072g 44 16/06/03

072h 44 16/06/03

072A 44 21/06/03 55 yes 0.28 yes

073 42 Tube 14.5 no 20 no Merck Kit 0.08 no 0.3 yes

080 61 24/06/03 Smart Colorimeter 31 yes 72 yes Smart Colorimeter 0.049 yes 0.24 yes

080-1 65 21/06/03 Smart Colorimeter 31 yes 67 yes Smart Colorimeter 0.09 no 0.25 yes

080-2 65 21/06/03 Smart Colorimeter 28 yes 72 yes Smart Colorimeter 0.058 yes 0.24 yes

080-3 66 25/06/03 La Motte Smart
Colorimeter

29 yes 59 yes La Motte Smart Colorimeter 0.052 yes 0.238 yes

080-4 65 21/06/03 Smart Colorimeter 26 yes 68 yes Smart Colorimeter 0.048 yes 0.27 yes
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Code Sample
No.

DATE Turb meter TURB1 Met TURB2 Met OrthoP meter ORTHOP1 Met ORTHOP2 Met Waterwatcher comments/ WES comments

081 56 26/06/03 La Motte colorimeter 30 yes 77 yes La Motte Colorimeter 0.07 yes 0.25 yes Think results are a bit dodgy. Samples were
done after washing the glassware with in ?CL
and then rinsing with distilled water (deionised
for turbidity). Chemicals are fairly new,
pruchased in March.

082 54 26/06/03 Turbidity Tube 22 yes LaMotte Smart 2 colorimeter 0.21 no

082a 55 26/06/03 Turbidity Tube 52 yes 0.68 no

082b 54 26/06/03 LaMotte Smart 2
Colorimeter

36 yes

082c 55 26/06/03 LaMotte Smart 2 Colorimeter 92 no

083 63 YSI 610 DM 34.5 yes 86 yes Smart Colorimeter

084a ? 27/06/03 T-1 23 yes P-1 N/A

084b ? 27/06/03 T-2 colorimeter 21 yes P-2- colorimeter over range

085 69 30/06/03 Turbidity Tube 15 no Visocolor HE Phosphat Test (DEV)
0.01-0.25 mg/L P

0.09 no

085 70 30/06/03 Turbidity Tube 31 no Visocolor HE Phosphat Test (DEV) 0.01-0.25 mg/L P 0.25 yes

090 ? 25/06/03 Turbidity Tube 35 yes 80 yes Aquaquant 0.06 yes 0.3 yes

PR 890 Colorimeter 43 no 97 no DR 890 Colorimeter 0.14 no 0.3 yes

091 47 16/06/03 Turbidity Tube 35 yes 80 yes Aquaquant 0.06 yes 0.3 yes

091a 47 16/06/03

100 52 13/06/03 Turbidity Tube 27 yes 65 yes Merck Low Range Ortho Kit 0.06 yes 0.28 yes

101 ? 13/06/03 Turbidity Tube 400-10
NTU

30 yes 70 yes Merck Phosphate (0.015 mg/L -
0.14 mg/L) (0.25 - 3mg/L)

0.02 no 0.24 yes

102 50 13/06/03 Turbidity Tube Kit
HB1

30 yes 60 yes Merck P Low Range 0.015 -
0.14mg/L Kit HB1

0.06 yes >0.14 no

110 77 27/06/03 Tube 30 yes 60 yes Visocolor HE Phosphate test 0.05 yes 0.3 yes Mystery Sample 1 Ortho Phosphorus test used
0.01-0.25mg/L P test kit Mystery Sample 2
Ortho Phosphorus test used 0.05 - 1.0 mg/L P
test kit

111MSC 73 27/06/03 NTU Tube 18-19 no 58-60 yes Merck 0.045 -
0.06

yes Could not do Mystery Sample 2 Ortho
Phosphorus test due to lack of distilled water

112 76 27/06/03 Tube 30 yes 60 yes Visocolor HE Phosphate test 0.06 yes 0.15 no
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Code Sample
No.

DATE Turb meter TURB1 Met TURB2 Met OrthoP meter ORTHOP1 Met ORTHOP2 Met Waterwatcher comments/ WES comments

113 74 27/06/03 Tube 30 yes 70 yes Visocolor HE Phosphate test 0.05 yes 0.25 yes

114 75 27/06/03 Tube 40 yes 70 yes Visocolor HE Phosphate test 0.01 -
0.25 mg/L

0.05 yes 0.25 yes
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BUG 1 BUG 2 BUG 3

CODE Sample
Number

Insect Plecoptera Gripop terygidae stonefly Insect Coleoptera Gyrinidae Whirligig beetle Insect Hemiptera Notonectidae Back s wimmer

010 n/a Y Y Y Y Y Y Hydrophilidae Scavenger Water
Beetle

Y Y Y Y

020 9 Y Y Eustheniidae Y Y Y Hydrophilidae Water Scavenger
Beetle

Y Y Y Y

024 13 Y Y Notonemouridae Y Y Y Y Y Y Y Y Y

031 34 Y Y Y Y Y Y Dytiscidae Diving Beetle Y Y Y Y

040 48 Y Y Austroperlidae Y Y Y Y Y Y Y Y Y

045 39 Y Y Y Y Y Y Y Y Y Y Y Y

042 40 Y Y Y Y Y Y Y Y Y Y Y Y

043 44 Y Y Y Y Y Y Y Y Y Y Y Y

051 22 Y Y Austroperlidae Y n/a n/a n/a n/a n/a n/a n/a Y

053 22 Y Y Austroperlidae Y n/a n/a n/a n/a n/a n/a n/a n/a

060 22 Y Y Y Y Y Y Y Y Y Y Y Y

060a 18 Y Y Y Y Y Y Y Y Y Y Y Y

061 21 Y Y Y Y Y Y Y Y Y Y Y Y

061b 20 Y Y Y Y Y Y Y Y Y Y Pleidae Y

061e 19 Y Y Y Y Y Y Y Y Y Y Pleidae Pygmy Back Swimmer

061g 23 Y Y Y Y Y Y Y Y Y Y Y Y

070 15 Y Y Y Y Y Hemiptera Gelastocoridae True Bug Y Y Y Water Boatmen

071 17 Y Y Y Y Y Y Y Y Y Y Y Y

072 n/a Y Y Y Y Y Y Y Y Y Y Y Y

080 46 Y Y Y Y Y Y Y Y Y Y Y Y

080-1 46 Y Y Y Y Y Y Hygrobiidae Screech beetle Y Y Y Y

080-3 46 Y Y Y Y Y Y Y Y Y Y Y Y

081 49 Y Y Y Y Y Y Hydrophilidae Water Scavenger
Beetle

Y Y Veliidae Water strider

082 41 Y Y Y Y Y Y Hygrobiidae Scavenger Beetle Y Y Y Y
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BUG 1 BUG 2 BUG 3

CODE Sample
Number

Insect Plecoptera Gripopterygidae stonefly Insect Coleoptera Gyrinidae Whirligig beetle Insect Hemiptera Notonectidae Back swimmer

083 26 Y Y Y Y Y Y Y Y Y Y Y Y

085 24 Y Y Y Y Y Y Dytiscidae Diving Beetle Y Y Y Y

086 27 Y Y Y Y Y Y Y Y Y Y Y Y

090 43 Y Y Y Y Y Y Y Y Y Y Corixidae Water Boatmen

091 42 Y Y Y Y Y Y Y Y Y Y Corixidae Water Boatmen

046? 47 Y Y Y Y Y Y Y Y Y Y Y Y

100 28 Y Y Y Y Y Y Y Y Y Y Y Y

101 29 Y Y Y Y Y Y Y Y Y Y Y Y

102 32 Y Y Y Y Y Y Y Y Y Y Gerridae Water Boatnen/

Backswimmer

110 5 Y Y Y Y Y Y Dytiscidae Diving Beetle Y Y Y Y

111
MSC

4 Y Y Y Y Y Y Y Y Y Y Y Y
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BUG 4 BUG 5 BUG 6

CODE Sample
Number

Insect Odonata Coenagrionidae damselfly Insect Trichoptera Leptoceridae caddisfly Insect Trichoptera Hydropsychidae caddisfly

010 n/a Y Y Y Y Y Y Y Y Y Y Y Y

020 9 Y Y Amphipterygidae Y Y Ephemeroptera Leptophlebiidae Mayfly Y Y Ecnomidae Y

024 13 Y Y Y Y Y Y Y Y Y Y Y Y

031 34 Y Y Megapodagrionidae Y Y Y Y Y Y Y Hydrobiosidae Y

040 48 Y Y Megapodagrionidae Y Y Y Y Y Y Y Ecnomidae Y

045 39 Y Y Y Y Y Y Calocidae/Helicophidae Y Y Y Y Y

042 40 Y Y Y Y Y Y Y Y Y Y Ecnomidae Y

043 44 Y Y Y Y Y Y Y Y Y Y Y Y

051 22 Y Y Isostictidae Y Y Y Y Y Y Y Y Y

053 22 Y Y Isostictidae Y Y Y Y Y Y Y Y Y

060 22 Y Y Y Y Y Y Y Y Y Y Y Y

060a 18 Y Y Y Y Y Y Y Y Y Y Y Y

061 21 Y Y Y Y Y Y Y Y Y Y Y Y

061b 20 Y Y Y Y Y Y Y Y Y Y Ecnomidae Y

061e 19 Y Y Y Y Y Y Y Y Y Y Y Y

061g 23 Y Y Y Y Y Y Y Y Y Y Y Y

070 15 Y Y Megapodagrionidae Y Y Y Y Y Y Y Ecnomidae Y

071 17 Y Y Y Y Y Y Y Y Y Y Y Y

072 n/a Y Y Y Y Y Y Y Y Y Y Y Y

080 46 Y Y Zygoptera Y Y Y Y Y Y Y Y Y

080-1 46 Y Y Zygoptera Y Y Y Y Y Y Y Y Y

080-3 46 Y Y Lestidae Y Y Y Y Y Y Y Polycentropodidae Y

081 49 Y Y Protoneuridae Y Y Y Y Y Y Megaloptera Corydalidae Dobsonfly
larvae

082 41 Y Y Megapodagrionidae Y Y Y Limnephilidae Y Y Y Polycentropodidae Y

083 26 Y Y Isostictidae Y Y Y Y Y Y Y Y Y

085 24 Y Y Megapodagrionidae Y Y Y Ecnomidae Y Y Y Y Y
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BUG 4 BUG 5 BUG 6

CODE Sample
Number

Insect Odon ata Coenagrionidae damselfly Insect Trichop tera Leptoceridae caddisfly Insect Trichop tera Hydropsychidae caddisfly

086 27 Y Y Y Y Y Y Y Y Y Y Y Y

090 43 Y Y Y Y Y Y Y Y Y Y Y Y

091 42 Y Y Y Y Y Y Y Y Y Y Y Y

046? 47 Y Y Megapodagrionidae Y Y Y Calocidae/Helicophidae Y Y Y Hydroptilidae Y

100 28 Y Y Y Y Y Y Y Y Y Y Y Y

101 29 Y Y Y Y Y Y Ecnomidae Y Y Y Y Y

102 32 Y Y Y Y Y Y Y Y Y Y Y Y

110 5 Y Y Y Y Y Y Y Y Y Y Y Y

111 MSC 4 Y Y Y Y Y Y Y Y Y Y Y Y



WATER ECOscience- Waterwatch Victoria QA/QC 2003

-D 1 -

Appendix D Methods and references used in identification



WATER ECOscience- Waterwatch Victoria QA/QC 2003

-D 2 -

CODE Sample Number REFS ID Method Waterwatcher COMMENTS/ WES Comments

010 n/a The Water Bug Book- Gooderham & Tsyrlin hand lens and eye

Colour Guide to Invertebrates- Hawking & Smith

020 9 The Water Bug Book- Gooderham & Tsyrlin hand lens and eye Need a microscope for more accurate family I.D.

Colour Guide to Invertebrates- Hawking & Smith

024 13 Colour Guide to Invertebrates- Hawking & Smith hand lens and eye Comments provided for each identification

031 34 Colour Guide to Invertebrates- Hawking & Smith hand lens Comments provided for some of the identifications

Interactive Guide to Australian Aquatic Invertebrates CD-ROM

040 48 Colour Guide to Invertebrates- Hawking & Smith microscope and eye Comments provided for each identification

Gould League of Victoria- Ralph Miller

045 39 microscope

042 40 microscope

043 44 The Water Bug Book- Gooderham & Tsyrlin microscope alternative comments provided for several
identifcations

Colour Guide to Invertebrates- Hawking & Smith

Freshwater Invertebrates- Ralph Miller

051 22 microscope and eye

053 22 The Water Bug Book- Gooderham & Tsyrlin microscope and eye

060 22 The Water Bug Book- Gooderham & Tsyrlin microscope, hand lens and
eye

Colour Guide to Invertebrates- Hawking & Smith

060a 18 The Water Bug Book- Gooderham & Tsyrlin microscope and eye

061 21 The Water Bug Book- Gooderham & Tsyrlin microscope and eye

Colour Guide to Invertebrates- Hawking & Smith

CD of key to Australian aquatic invertebrates

061b 20 Colour Guide to Invertebrates - Hawking & Smith eye identifications provided to genus level

061e 19 The Water Bug Book- Gooderham & Tsyrlin

Colour Guide to Invertebrates- Hawking & Smith microscope and eye identifications provided to genus level
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CODE Sample Number REFS ID Method Waterwatcher COMMENTS/ WES Comments

061g 23 The Water Bug Book- Gooderham & Tsyrlin microscope, hand lens and
eye

identification provided to genus level for
Leptoceridae

Colour Guide to Invertebrates- Hawking & Smith

070 15 The Water Bug Book- Gooderham & Tsyrlin microscope and eye Not quite sure about Gelastocoridae identification

Colour Guide to Invertebrates- Hawking & Smith

SIGNAL 2 manual

071 17 microscope? Trouble viewing underside of Gyrinidae, Genus
identification provided for Leptoceridae

072 microscope 2. Labium with premental setae in a straight line.
"The hairs on his chinnie chin chin are in a straight

line"

080 46 The Water Bug Book- Gooderham & Tsyrlin hand lens and eye

Colour Guide to Invertebrates- Hawking & Smith

080-1 46 The Water Bug Book- Gooderham & Tsyrlin hand lens and eye

Colour Guide to Invertebrates- Hawking & Smith

Waterwatch Victoria (2001). Know your beasties

Photographs taken by First Friends of Dandenong Creek

080-3 46 Interactive Guide to Australian Aquatic Invertebrates CD hand lens

081 49 The Water Bug Book- Gooderham & Tsyrlin Microscope Found Leptoceridae really difficult

082 41 hand lens and eye

083 26 microscope and eye Isostictidae- Subnodate

085 24 The Water Bug Book- Gooderham and Tsyrlin hand lens and eye Megapodagrionidae- possible misidentification with
Coenagrionidae. Coleoptera very difficult to view

without microscope. Had problems using only hand
lens- difficult to identify to family level with equipment

available in office.

Waterwatch Victoria (2001) Know your beasties

086 27 Interactive Guide to Australian Aquatic Invertebrates CD hand lens x10 comments provided for each of the identifications

090 43 The Water Bug Book- Gooderham and Tsyrlin microscope

Australian Aquatic Invertebrates CSIRO (2001)

091 42 The Water Bug Book- Gooderham & Tsyrlin
Australian Aquatic Invertebrates CSIRO (2001)

microscope
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CODE Sample Number REFS ID Method Waterwatcher COMMENTS/ WES Comments

046? 47 The Water Bug Book- Gooderham and Tsyrlin microscope

Colour Guide to Invertebrates- Hawking & Smith

100 28 Australian Freshwater Life- Williams microscope and eye Two identifications provided- Hydropyschidae and
Ecnomidae. Counted Hydropsychidae as correct

The Water Bug Book- Gooderham and Tsyrlin

Colour Guide to Invertebrates- Hawking & Smith

101 29 The Water Bug Book- Gooderham & Tsyrlin microscope and eye

Colour Guide to Invertebrates- Hawking & Smith

102 32 Colour Guide to Invertebrates- Hawking & Smith microscope

The Water Bug Book- Gooderham and Tsyrlin

110 5 Colour Guide to Invertebrates- Hawking & Smith eye

111 MSC 4 Colour Guide to Invertebrates- Hawking & Smith


