



































































































































Rentokil Initial ple Carbon Dioxide March 2004
Section A7.4.1.2 Acute toxicity to invertebrates (1 of 3)
Annex Point ITA, VII, 7.2 Special investigation in Daphwia magna

Table A7 1 1 2-1

Description of test organisms

Criteria Details

Strain Daphmia magna Straus

Source Descended from a clone (clone 5) cultured at the University of Sheftfield, Department of Animal
and Plant Physiology, United Kingdom.

Age Not reported, but in most experiments the animals had a body length of 2.5 +/- 0.2 mm (measured
from the anterior most part of the head to the base of the apical spine), and a body mass of
approximately 1 mg,

Breeding method Descended from a clone (clone 5) cultured at the University of Sheffield, Department of Animal
and Plant Physiology, United Kingdom.

Kind of food Algae

Feeding frequency Not fully described, other than “keeping and feeding of animals were identical to previous studies
by the same author.”

Pre-treatment Animals were acclimated in the chamber for about 1h.

Feeding of animals
during test

Not fully described, other than “keeping and feeding of animals were 1dentical to previous studies
by the same author.”

Table A7 1_1 2-2

Description of test system

Criteria Details
Renewal of test A constant medium flow (8-10 ml min") through the chamber was generated by a peristaltic pump
solution located after it. The test solution (1:14 diluted seawater) was sucked up from a thermostated glass

vessel with a small opening (transport timefrom vessel to chamber 6s), where it was equilibrated
with different O2/N2 mixtures (at normocapnic conditions 400 ppm COZ2), using gas mixing
pumps.

Volume of test

Not reported. Test vessels described as follows: An amimal chamber made of anodized aluminium

vessels was utilised for the experiments. Two cover slides were used as top and bottom of the inner room,
whose lateral wall was the inside of the water filled theromstated casing.

Volume/animal Not reported.

Number of One.

animals/vessel

Number of vessels /| Not reported.

concentration
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Test performed in
closed vessels due to
significant volatility
of TS

Yes.

Rentokil Initial ple

Carbon Dioxide March 2004

Section A7.4.1.2

Acute toxicity to invertebrates (1 of 3)

Annex Point ITA, VII, 7.2 Special investigation in Daphnia magna

Table A7 1_1 2-3

Description of test conditions

Criteria

Details

Test temperature

Temperature of the medium leaving the chamber (see table A7 1 1 2-2 renewal of test solution)

was continually checked using a needle-shaped thermoelement (NiCr-Ni Sensortek, Clifton NT)

Dissolved oxygen

Oxygen partial pressure of the medium leaving the chamber (see table A7 1 1 2-2 renewal of test
solution) was continually checked using a small oxygen electrode (P/N SI 130, Strathkelvin
Instruments Glasgow, UK).

pH The transparency of Daphnia magna allowed the application of pH sensitive dyes to determine pH
changes.

Adjustment of pH No.

Aeration of dilution | Not reported.

water

Quality / intensity of | Not reported.

irradiation

Photoperiod Not reported.
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Rentokil Initial ple Carbon Dioxide March 2004

Section A7.4.1.2 Acute toxicity to invertebrates (3 of 3)
Annex Point ITA, VII, 7.2 Special investigation 1n ants

Table A7 1_1 2-1 Description of test site

Criteria

Description of The study was performed in the mangroves around Darwin, NT Australia (12°30°3 131°00E), in the
site dry season of 2002.

Site 1

The main experimental site (site 1) was established on the east bank of Rapid Creek, approximately
150m from the creek and 600 m from the sea neighbouring the Charles Darwin University, and
included two nests, labelled A and B. The site is very well protected, vegetated by 4-5 m tall trees of
Rhizophora stylosa and Avicennia marina.

Site 2

This site was located at East Arm in Darwin Harbour near the former World War 1 quarrantine area.
The site is only 100m from the harbour and 1s quite exposed, so waves can often occur during
inundation. The vegetation is a pure stand of Rhizophora stylosa 5-7 m tall.

Description of General description of mangrove ants nest

test nests. Nests of Polyrhachis sokolova sometimes include a central mound elevated above the surrounding soil
surface. The size and shape of the mounds were measured at the two sites, and elevations were
calculated by measuring the height of the water level above the nest at maximum tide, where the height
above the lowest astronomical tide (LAT) is tabulated for the Darwin area.

Site 1

The surface is very muddy with many crab holes and piles of excavated mud from the ants’ digging
activity. The elevation of the nests at this site (Rapid Creek) were 6.75 cm above lowest astronomical
tide (LAT) for nest A, and 6.65 cm above LAT for nest B. This means that nest B was inundated
during 27% of the high tides with up to 1.35m of seawater. The mound of nest A has a diameter of 100
cm and a height 20-25 ¢cm above the surroundings, whereas the mound of nest B only reached 17 cm
and the diameter was 80 cm. Both nests had four entrances.

Site 2

The substrate is sandy on the surface but very muddy below 1-2 cm. There is very little sign of crab
activity, so the surface was smooth. The nest at this site (East Arm) was 5.85 cm above lowest
astronomical tide (LAT), thus it was inundated by more than 2.15 m of seawater during more than 64%
of high tides. The nest had no mound, but there were volcano-like walls around the two entrances 4-5
cm high.
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Rentokil Initial plc Carbon Dioxide March 2004
Section A7.4.1.2 Acute toxicity to invertebrates (3 of 3)
Annex Point ITA, VII, 7.2 Special investigation 1n ants
Table A7 1 1 2-2 Sources of carbon dioxide in the nests at site 1 (Rapid Creek)
Criteria
The specific respiratory | At 15°C | 1.45+/-0.02 uL CO2/mg dry weight/h
rates +/- 3D for At25°C | 2.79+/-0.74 uL CO2/mg dry weight/h

individuals workers of At 35°C
Polyrhachis sokolova *

427 +/-0.94 uL CO2/mg dry weight/h

The specific respiratory | At 25°C
rates +/- 5D for larvae
and pupae of

Polyrhachis sokolova

Larvae 0.50 +/- 0.06 ul. CO2 /mg dry weight/h
Pupae  0.56 +/- 0.04 pul. CO2/mg dry weight/h

The mean (+/- SD) fresh
and dry weights for
workers (n=10)

Fresh weight : 17.7+/-2.3 mg
Dry weight: 5.9 +/- 0.8 mg

The crude measurements
of mud respiration from
the nest

23.14/- 7.3 pL CO2/mg fresh weight/h (or 6.2 +/-
2.0 pL CO2/ em® surface of sample per hour).

The population estimates
of foraging workers at
site 1

1051 +/-166 mndividuals in nest A
2065 +- 463 individuals in nest B.

The measured volume of
galleries in nest A

64 L.

Footnote: The population estimates apply only to the foraging population which can differ strongly from the total
population. No information is available on the foraging behaviour of Polyrhachis sokolova so, for the calculations cited
below, it is assumed that half the population is foraging. The total respiratory rate at 25°C by workers in nest A (site 1
Rapid Creek) can be calculated as (2 x 1050 x 5.9 x 2.8 ul/h) 347 mL/h. Assuming that the brood respiration is half
the worker population the total carbon dioxide production in the nest would be approximately 50 mL h™ at 25°C and

approximately 100 mL h™ at 35°C.

Table A7 1 1 2-3 Carbon dioxide concentration in mangrove mud (artificial holes, acting as control
measurements)

Days since mud was covered with

Concentration of carbon dioxide measured in mud

water (imundation) Shallow hole (< 10 ¢cm) Deep hole (- 10cm)
5 ca. 2.1% 3.5 %
6 ca. 2.3% 3.3%
8 0.5% 1.4%
11 0.5% 1.2%
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