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REVISED REPORT — EXPLANATORY COMMENTS

Subsequent to the completion of this report in June 2008 and prior to its submission to the authorities,
a Record of Decision was issued on 22 May 2009 authorising a township development called
Tanganani Extension 9 (Ref. Gaut. 002/07-08/N1376) immediately to the south of the development
with which this report is concerned.

Conditions # 1.17 to 1.24 in the above-mentioned ROD make provision for the conservation and
protection of the wetland open space. However Condition # 1.25 states:

2.1 The remaining Giant Bullfrog population, includ ing eggs, tadpoles and/or newly
metamorphosed froglets associated with the developm ent site must be relocated to
suitable habitats such as nature reserves; the relo  cated offspring must be kept in a
wire mesh cages (sic) in order to allow them to imp  rint and acclimatize to the new
habitat/location; therefore capturing and relocatio n must be undertaken throughout the
summer wet season.

The above condition is inconsistent with the GDACE Requirements for Biodiversity Assessments.
Version 2, March 2008 in the following respects:

1 The Requirements expressly exclude the translocation of Giant Bullfrogs following the advice
of a panel of amphibian experts (Ref: “A Strategic Approach to the Conservation and
Management of Giant Bullfrogs” — guidelines developed by amphibian specialists with GDACE
July 2007.)

2 The Requirements state that: “assessments must be conducted at a site-specific and
landscape scale that is appropriate to the ecology of the Giant Bullfrog. Where suitable
foraging and aestivation habitat occurs on site, the nearest suitable breeding site habitat must
be identified.” The Tanganani Ext 9 site was evidently not assessed at landscape scale and
the significant breeding site on its northern edge was overlooked.

3 The Requirements state that: “When Giant Bullfrogs / Giant Bullfrog habitat will be retained in
an open space system of a development situated in a peri-urban area within the urban edge,
the specialist must advise on the desirability of an impermeable versus permeable wall or
fence that would allow limited dispersal into surrounding open spaces.” No recommendations
regarding fences are stipulated in the ROD.

Translocation of Giant Bullfrogs is inappropriate from both an ecological point of view (see page 7 of
this report)and a regulatory point of view (see point 1 above.). This study recommends instead a
constrictive fencing programme and the use of a refuge corridor to the south of the site (see page 10).
Tanganani Extension 9 impacts on this refuge corridor. If bullfrogs taking refuge through this corridor
are subject to collection and translocation as prescribed in the ROD then the essential principles
underlying our recommended management procedure are negated.

In the light of these inconsistencies and their impact on the recommendations made for the
management of Giant Bullfrogs on the site, VC Management Services held a meeting with officials of
the GDARD Directorate of Nature Conservation on 5 August 2009. The following conclusions were
reached:

1. The policies expressed in the GDACE Requirements for Biodiversity Assessments. Version 2,
March 2008 remain valid and GDACE (now GDARD) does not support the translocation of
Giant Bullfrogs.

2. Cognisance will be taken of the situation described above and the Directorate of Nature
Conservation will investigate how the inconsistencies in the ROD ref. Gaut. 002/07-08/N1376
arose.

3. The developers of Tanganani Extension 9 will be required to construct an impermeable fence
on the boundaries of the corridor to ensure the safe passage of bullfrogs in the corridor and to
prevent them from entering the development complex.



4. It was noted that Giant Bullfrogs are listed as a protected species under the Threatened or
Protected Species regulations (TOPS) of NEMBA and a TOPS permit will be required from
GDARD should capture, relocation, etc. of Giant Bullfrogs be contemplated. Permission, if
granted, would be restricted to moving frogs from those parts of Tanganani Extension 9
outside the corridor and placing them within it.

These explanatory notes were submitted to Dr Craig Whittington-Jones and Gavin Masterton of
GDARD Directorate of Nature Conservation. Their comments and corrections have been included and
they agree that the notes reflect the discussions on 5 August 2009.

Proposed development
site and study area for
this report.

(Gaut 002/07-08/N0420)
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INTRODUCTION

This Environmental Management Plan was commissioned by Newtown Landscape Architects. It was
preceded by research conducted on the site by Caroline Yetman. Her report, “Proposed Options for
Conservation Management of the Diepsloot Bullfrogs” 18 July 2007, has been referred to extensively
in the preparation of the EMP and is acknowledged with appreciation.

Two specialist site reports have also been consulted:

“Wetland Survey and Delineation Report” (Taka Echo and Land Rehab, 2006).
“Flora and Fauna Habitat Assessment” (Galago Environmental, 2007).

The EMP has been prepared in terms of, and in compliance with:

National Environmental Management Act No. 107 of 1998 (NEMA) Regulation 385, Paragraph 34,
Content of draft environmental management plans.

Draft GDACE Requirements for Biodiversity Assessments. Version 2. Michele Pfab, March 2008.
“A Strategic Approach to the Conservation and Management of Giant Bullfrogs” — guidelines
developed by amphibian specialists with GDACE (Craig Whittington-Jones) July 2007.

Discussion meeting with Dr Craig Whittington-Jones and Gavin Masterton 5 August 2009.

Site locality and description (See Appendix 1 —loc  ality map)

The 237 ha site is located on the east side of the R511 road. The northern boundary lies about 0.5 km
south of the N14 Highway; the southern point of the site is about 4km further south. It comprises
disturbed open grassland with extensive hill-slope seepage derived from perched aquifers (Taka Echo
and Land Rehab, 2006).

Figure 1. Schematic diagram of topography of the si  te on a north-south transect (not to scale)
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A deeply eroded temporary watercourse rises on the site and flows west into Diepsloot. Topography at
the southern part of the site slopes southward, away from the above-mentioned watercourse. The
watershed appears to coincide approximately with the proposed K54 road alignment (see Appendix 2).
Hillslope seepage in the southern sector accumulates in a palustrine wetland depression that extends
beyond the southern boundary of the site. Part of the seepage and surface runoff is impounded in
three small retention dams, two within the site and a third immediately outside it. These are recorded
breeding localities for the Red Data listed Giant Bullfrogs Pyxicephalus adspersus. The grassland on
and beyond the site is used by the species for foraging and hibernation. The bullfrog population is
described as “one of the last two potentially viable populations of the species between Pretoria and
Johannesburg.” (Yetman 2007).

High-density formal and informal townships and major roads border the western boundary of the site
and are unsuitable for Giant Bullfrog survival. Land use elsewhere around the site comprises
smallholdings used for various purposes, including a sewage works. Some of these allow for co-
existence of the species, others are transformed to the extent that they obstruct bullfrog movement.

Proposed activity (See layout plan — Appendix 2)
The proposed development includes Residential 1 (20 units/ha) and Residential 3 (100 units/ha)
housing, regional and local shopping centers, medical centre, schools and public open space.

The proposed layout by Peter Roos (Appendix 2) makes inadequate provision for the survival of the
Giant Bullfrog population on the site.



STRATEGIC ISSUES
THAT INFLUENCE THE ENVIRONMENTAL MANAGEMENT PLAN

Recommendations contained in this EMP have been based on six important strategic issues. These
are stated in the left-hand column of the table below. The manner in which the EMP has been
influenced by each issue is given in the right-hand column.

Strategic issue

Influence on the EMP

1. Socio-economic pressure

Economic development and the provision of
housing are imperative in South Africa today. The
principles of NEMA require that both biodiversity
and community interests must be considered.

The EMP attempts to find a sustainable
compromise which accommodates the socio-
economic needs while simultaneously conserving
the Giant Bullfrog population and its supporting
habitat.

2. GDACE standard mitigation measures for
Giant Bullfrogs (abbreviated quotation):

“When the specialist is of the opinion that
sufficient habitat will be conserved and/or that
connectivity between the site and surrounding
areas should be retained, the following is
recommended:
Site-specific habitat management.
Commitment by developer to implementation.
Monitoring and reporting procedures.
Information boards and public awareness.
Exclusion of domestic pets.
Restricted planting of trees.
Barriers to prevent frogs from entering
unsuitable areas.
Restricted speed of traffic.”

We believe that the Johannesburg urban edge
will bring in the site so the GDACE requirement
for a 1000m buffer zone is not mandatory.
However the current viability of this population,
together with its Red Data status makes it eligible
for special conservation attention.

The site and adjacent wetland allows for a
connective corridor to adjacent habitats. Use of
this corridor is a key recommendation of the EMP.

All relevant GDACE mitigation measures have
been incorporated into the EMP.

3. Genetic connectivity

Giant bullfrogs require very specific breeding sites
(See Appendix 4), which are often separated by
considerable intervening distances. Members of
different breeding populations, especially
juveniles, traverse between breeding sites in
order to integrate with one another and sustain
the genetic integrity of the species.

The EMP avoids confining the population to a
genetically isolated “island” zone surrounded by a
sea of impenetrable development. The
connecting corridor beyond the site itself is
essential to the dispersal of juveniles and adults
to other breeding colonies and therby
perpetuating genetic integration.

4. Ecosystem conservation

Environmental science is moving away from the
conservation of individual endangered species
and is emphasising the need to conserve viable
ecological processes. The near-threatened Giant
Bullfrog is a “flagship” representative of an
important type of wetland system in the highveld.

Hill-slope seepage and palustrine wetland, as
found on the site, performs vital services such as
flood velocity attenuation, sediment arrest,
erosion control and toxicant filtration. Giant
Bullfrogs and other amphibian species are closely
associated with this type of wetland and the
decline in those species in the region is
concomitant with the expansion of development
and the destruction this wetland habitat.

Measures to protect the wetland functionality at
the breeding site have been incorporated into the
EMP.

The EMP attempts to conserve Giant Bullfrogs by
conserving the hill-slope seepage and palustrine
wetland systems on which they depend.




5. Translocation

Translocation is seldom successful as a
conservation measure. Adult Giant Bullfrogs are
philopatric and translocated adults become
disorientated or instinctively try to return to their
original breeding grounds with high consequent
mortality (Yetman 2007).

Translocation of tadpoles to neighbouring
localities has been advocated “as last resort.”
Harrison et al (CAMP 2001). However, tadpole
translocation is also ineffective for the following
reasons: Giant Bullfrogs breed prolifically and
produce far more eggs and tadpoles than can
ever reach maturity. The number that survives is
determined by the ability of the surrounding
environment to support them — not the number at
the outset. If additional tadpoles are introduced
into a viable breeding colony from elsewhere the
survival rate will remain unaltered at the
environmentally sustainable level i.e. a larger
number will perish.

Furthermore, all translocations increase the
probability of transmitting disease and disrupting
natural gene dispersal processes.

The EMP does not recommend translocation
except as part of scientific research. Further
scientific investigation of small samples of
translocated animals may contribute to a better
understanding of conservation of the species.

6. Education, awareness and research

Threats to Giant Bullfrogs and wetland systems
generally arise from ignorance more often than
malice. Considerable mitigation can be achieved
through education and awareness programmes
and continuing research.

The EMP provides an opportunity to improve
awareness and knowledge of the social and
ecological importance of wetland habitats.

Further long-term research is also proposed




ENVIRONMENTAL MANAGEMENT PLAN

(The relevant clauses of NEMA Regulation 385, Paragraph 34 are contained in text boxes at the start
of each section.)

A draft environmental management plan must include —

(@) details of —
0] the person who prepared the environmental management plan; and
(i) the expertise of that person to prepare an environmental management plan;

EMP prepared by

Vincent Carruthers

Director of VC Management Services CC
PO Box 368

Rivonia

2128

Telephone: (011) 463-2390
Email: vems@mweb.co.za

A full CV is available on request and is summarised in Appendix 3.

A draft environmental management plan must include —
(c) a detailed description of the aspects of the activity that are covered by the draft environmental
management plan;

Aspects of the activity that will impact of Giant B ullfrog populations and which are covered by
EMP:

1. Urban development and infrastructure will transform the landscape of the site and eliminate
natural habitat suitable for breeding, foraging and burrowing.

2. Dense urbanisation will present impenetrable barriers to normal dispersal of Giant Bullfrogs
and the population on the site will be genetically isolated.

3. Excavation and thereafter storm water runoff from roofs and paved surfaces will destroy
natural hill-slope seepage wetland systems.

4. Excavation will expose and damage aestivating Giant Bullfrogs during the dormant season.

5. On-going research and information about this Red Data listed species will be truncated.

A draft environmental management plan must include —

(b) information on any proposed management or mitigation measures that will be taken to address
the environmental impacts that have been identified in a report contemplated by these
regulations, including environmental impacts or objectives in respect of —

0] planning and design;

(i) pre-construction and construction activities;
(iii) operation or undertaking of the activity;

(iv) rehabilitation of the environment; and

(v) closure, where relevant.

The following management actions are proposed to address and mitigate the anticipated
environmental impacts at each stage of the development:




Planning and design stage

1. Phase development : Construction should be phased from north to south over a four or five year
period so that the southern end of the development will remain undisturbed for at least four summer
seasons after 2008/9. This will allow a programme of mitigation and conservation to be implemented
and enable the Giant Bullfrog population to be gradually confined into a corridor untransformed areas.

2. Provide conservation area in layout: The breeding site wetland marked A,B,C in Figure 2 should
be set aside for habitat conservation with access to an escape corridor to the south. The site is the
wetland area delineated by Taka Echo and Land Rehab plus a 30m buffer.
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Figure 2

Approximate indication of
the portion south of the K54
road alignment that should
be set aside for wetland
habitat conservation.

Future K 54 alignment

Wetland conservation area
and Giant Bullfrog breeding
site, A, B, C. Delineation is
to be undertaken by Taka
Echo. Wetland plus 30m
buffer

Wetland drainage line and
proposed corridor

3. Plan a wetland corridor : As development takes place on the northern sections of the site, Giant
Bullfrogs will be displaced from their foraging grounds. They must therefore be allowed to disperse
along a corridor to non-urbanised areas such as Diepsloot River and Riversands Farm on the south.
(See under Pre-construction and Construction stage below.) This corridor must be delineated and
landowners approached to agree to allow the movement of bullfrogs over their land. The proposed
corridor is approximately 150m wide at the site boundary, widening to 400m at Knoppieslaagte Road.
Most of it lies in palustrine wetland and is unlikely to be developed in the future.



Pre-construction and Construction stage

4. Constrictive fencing programme.  As civil engineering and building progresses from north to south
over the site, dormant bullfrogs underground will be displaced. To prevent extensive destruction of the
population adult Giant Bullfrogs should be prevented from returning to these areas after breeding each
season. When they congregate again at the breeding site at the start of the rainy season temporary
fences must be erected to prevent re-dispersal into sections of the site where construction is to take
place. The following procedure should be followed:

4.1 Shade netting 1m wide should be used. The lower edge of the shade netting should be
buried at a depth of 200mm across the full width of the site before the first summer rains
(September-October). A width of 750mm of netting must remain free for erection as a fence
when required.

4.2 Steel fencing posts should be erected at 20m intervals and droppers in the ground every
3m next to the shade netting with a single top-wire strand at a height of 750mm.

4.3 A biologist should be employed to monitor the breeding site after the first heavy summer
rains to advise when breeding takes place and bullfrog humbers at the breeding site are at a
peak (See Appendix 4 for breeding cycle information).

4.4 When most adults are at the breeding site, the free edge of the shade netting should be
lifted and fastened to the top-wire along the fence. Erection of the shade netting must be
completed within 48 hours of notification by the biologist.

Figure 3. Erection of constrictive fences
Pre-breeding situation After breeding begins (November to March)

750mm fastened to
top-wire

200mm buried section \J

4.5 The temporary fence should be left in place until the end of March and monitored and kept
in good repair during this period.

4.6 In the first year (November 2008) the fence should be erected 1000m from the breeding
site restricting the frogs to the area south of that line. In November 2009 it should be moved to
500m from the breeding site. In November 2010 it should be moved 20m inside the edge of
the buffer zone around the site.

4.7 In the winter of 2011 a permanent impermeable fence or wall should be constructed along
the buffer zone boundary, leaving the south-eastern boundary open to the wetland corridor.
(See figure 4)

4.8 On the western boundary the full width of the entrance to the corridor should remain
unfenced to allow access. If security fencing is required it should be a paling fence with
intervals of 125mm or more between pales. Additional security systems such as electrification
or razor wire should not be placed lower than 750mm above the ground.

5. Fence the R511 boundary. Road kills account for a large proportion of adult deaths during periods
of migration and dispersal. Constricting the dispersal range (see above) will increase the probability of
deaths on the R511. An impervious fence should be constructed along the full length of the western

boundary of the site before the temporary restrictive fencing begins. If neighbouring landowners permit
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it, the fence should be extended beyond the site itself, especially at the southern end. Fencing can
take the form of a fine wire mesh or concrete wall. The former should be 20mm mesh up to a height of
at least 750mm above ground and buried to a depth of 300mm. Such fences are normally
incorporated into higher, robust security fences. An example may be observed on the N4 Bakwena
Highway where it passes through the Onderstepoort Nature Reserve. Electrified fencing should not be
placed lower than 750mm from the ground.

6. Excavation and handling bullfrogs. As much excavation and civil engineering work as possible
should be carried out during mid summer when adult bullfrogs are more likely to be abroad. Any
bullfrogs that are found on the construction site should be carefully removed to the southern side of
the temporary fence and released following the steps illustrated in Appendix 5.

Figure 4.

Permanent and temporary
fencing positions
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Permanent fence/wall 2008

Temporary fence 2008/9

Temporary fence 2009/10

Temporary fence 2010/11

Permanent fence / wall
Winter 2011. Wetland
delineation plus 30m buffer
to be delineated by Taka
Echo.

7. Storm water management. Increases in runoff from paved areas in the development and, later, the
K54 road must be carefully managed to retain the sensitive perched aquifer and hill-slope seepage
wetland system. Catchment channels and attenuation ponds must be placed above the wetland
conservation zone. Attenuation ponds must have porous walls and bases to allow maximum
groundwater re-charge. They must be designed to reduce velocity and arrest silt.
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8. Substrate management. Rigorous standards with penalties must be written into contractors’ and
subcontractors’ agreements to control soil erosion, pollution and earth compacting. Vehicle access
into the habitat conservation zone must be kept to a minimum.

9. Contractor training.  All personnel working on the site must be to be trained in the following:
awareness of Giant Bullfrogs, their ecological importance and legal protection, and how to identify,
capture and move bullfrogs to the habitat conservation zone.

Personnel must attend a one-hour practical instruction session led by an experienced herpetologist.
Attendance at instruction sessions should not exceed 30 people at a time. Sessions should be
repeated from time to time for new recruits arriving on site. Terms of appointment for contractors and
subcontractors should stipulate that they are responsible for all of their staff attending a training
session.

10 Materials. The following materials must be available on the site:

An experienced herpetologist must prepare an instruction manual. It should be based on this EMP
and may utilise the information in Appendices 4 and 5. Copies must be provided to all contractor
and subcontractor teams on the site.

Weatherproof information boards or posters to aid identification and handling procedure, and to
remind personnel of the legal and ecological importance of bullfrogs, should be erected at all site
offices and other convenient positions.

Clean buckets and dry river sand for covering accidentally unearthed specimens must be kept
especially for the purpose of holding and moving captive Giant Bullfrogs.

The cost of training and equipment should preferably be borne by each contractor and subcontractor.
We have found that if responsibility for training is borne only by the developer contractors often
dismiss it as irrelevant.

Each contractor and subcontractor must appoint a responsible person on the site who must be given
in-depth training and must be provided with a handbook of instructions, posters and collecting
equipment.

11 Capture and translocation. Other than the handling of adults as described in item 6 above and for
research purposes, translocation is not recommended as a mitigation measure. Reasons for this are
given on page 5, above.

Capture and movement of frogs for research or other purpose requires a temporary collecting permit
from the Gauteng Department of Agriculture, Conservation and Environment (GDACE). It is
recommended that the ECO, the researcher where applicable, and at least two other responsible
persons on site should apply for temporary collecting permits. Permit holders should receive detailed
training from a professional herpetologist so that they can supervise the handing of specimens found
on the site.

Where translocation is intended for research or other purposes, it is recommended that Northern Farm
Nature Reserve (Diepsloot) be the destination locality of choice (subject to the purpose and objective
of the research project itself. Arrangements must be made through the Committee. Website:
www.northernfarm .co.za

GDACE herpetologist, Dr Craig Whittington Jones must be advised of any proposed translocation of
Giant Bullfrogs.

12



Operational stage

12 Public awareness. Neighbourhood communities should be informed of the situation regarding
Giant Bullfrogs at the site and the ecological and legal importance of the species and associated
wetlands. This is particularly important for people living close to the proposed corridor. Four courses of
action are proposed:

12.1 An information brochure and/or DVD should be prepared and distributed to residents in
the area. Community groups in Diepsloot should receive the brochure. The content should
cover the following:

The ecological importance of Giant Bullfrogs and wetlands

The particular life cycle and biology of Giant Bullfrogs

The proposed management of Giant Bullfrogs on the site (the content of this EMP)

The importance of the corridor

The importance of neighbourhood co-operation in facilitating the survival of the species.

12.2 A presentation to school children should be prepared and delivered by a competent
person to the neighbouring schools such as Riversands, Diepsloot etc.

12.3 A public media release should be prepared for local and regional print and electronic
media describing the management action being taken

13 Research. The developer should encourage the continuation of research on the site and establish
a fund to support such research. Contact should be made with the following research institutions to
enquire what research might be appropriate and what resources and assistance are required:

Prof. Louis du Preez African Amphibian Research Group, North West University.
Prof. Willem Ferguson Centre for Environmental Studies, University of Pretoria
Prof. Graham Alexander School of Animal Plant and Environmental Science,

University of the Witwatersrand.

Yolan Friedman Endangered Wildlife Trust.

Rehabilitation of the environment

14 Rehabilitation of wetland conservation zone . The proposed wetland conservation zone is badly
degraded and needs to be rehabilitated.

The area should be restored to a natural state with particular emphasis on retaining perched aquifers,
hill-slope seepage and wetland functionality. However, an open area with no human benefit is unlikely
to be sustainable in a densely populated area and will soon be abused and polluted. It should
therefore be retained as open space with restricted access.

No disturbance of the substrate may take place. Only local indigenous grassland species may be
introduced for habitat rehabilitation. Trees should not be planted within the closer than 50m from the
wetland area. Access to the wetland areas must be restricted to prevent damage to bank structures
and shallows. Swimming and fishing must be prohibited. Linear infrastructure (roads, water pipes,
sewers and power lines) must not enter the site. Public conveniences should be sited only on the
western periphery.

13



Regulation 34

(d) an identification of the persons who will be responsible for the implementation of the measures
contemplated in paragraph (b);

Responsibilities

15 Environmental Conservation Officer responsibilit ies. The Developer must appoint an ECO and
Deputy ECO during the pre-construction stage. Responsibility for implementation of all aspects of the
EMP must rest with the ECO. The position of ECO or Acting ECO together with the name and contact
details of the incumbents, including any changes thereto, must be notified to GDACE and the
Johannesburg Metropolitan Municipality Environmental Management Division within 30 days of
appointment. The position of ECO or Acting ECO may not be held vacant for a period longer than 30
days.

A trained herpetologist to must be appointed to undertake the following functions for four years:

Monitor breeding activity and supervise the erection of constrictive fences.
Develop and implement bullfrog awareness programmes and training of workers on site.

A draft environmental management plan must include —

(e) where appropriate, time periods within which the measures contemplated in the draft
environmental management plan must be implemented; and

Times for the implementation of environmental management actions, where appropriate, are included
in sections 1 to 15 above.

A draft environmental management plan must include —

(f) proposed mechanisms for monitoring compliance with the environmental management plan
and reporting thereon.

Monitoring

16 ECO report. The ECO must prepare a bi-annual report on the progress made with the
implementation of the EMP and the status of Giant Bullfrogs on the site. The report must monitor and
record at least the following information.

Daily rainfall on the site.

First record of Giant Bullfrog emergence each year.

Dates of breeding activity at the breeding site.

Date of erection and removal of temporary fences each year.

Details of incidences of Giant Bullfrog sitings, capture and release on the site.
Giant Bullfrog activity observed in the corridor.

Research activity being carried out on site.

Any other observations or opinions regarding Giant Bullfrogs on the site.
Recommendations regarding future implementation or amendment to this EMP

17 Research reports. Researchers working on Giant Bullfrogs on the site should submit an appendix
to the ECO'’s bi-annual report stating the following:

The research project proposal and objectives.
Interim progress report with provisional findings and data where feasible.

14
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APPENDIX 3
VC Carruthers - Summarised CV with information rele  vant to Diepsloot Giant Bullfrog EMP
Founded VC Management Services CC, an independent consultancy, in 1989.

Conducted over 100 environmental assessment projects including many specialist amphibian
and/or wetland surveys.

Conducted six pioneering amphibian research projects for SA National Parks.

Received the Stevenson-Hamilton Silver Medal for his contribution to South African zoology
(amphibian research).

Has held official positions and directorships on parastatal and private sector organisations
concerned with environmental issues, viz:

- VC Management Services CC (Director/ founder. 1989 — present)

- Delta Environmental Centre (Vice Chairman. 1987 - present);

- Papersmith & Son (Pty) Ltd (Director. 1995 - present.)

- Sustainable Tourism Research Institute (Director. 1998 - present);

- NW Parks Board (Director, also Chairman Conservation. 1997 - 2004);

- Magaliesberg Advisory Council to Provincial MEC’s (Deputy Chairman. 2002 - 2005);
- Wildlife and Environment Society of SA (CEO. 1982 - 1985);

- National Productivity Institute (Director:Marketing. 1984 - 1989);

- Birdlife SA (South African Ornithological Society) (Chairman 1986 — 1987)

Registration with SA Council for Natural Scientific Professions has been applied for. Registration
is due in May 2008.

Published 18 books, 23 scientific papers and popular articles. Some relevant examples:
Books — examples relevant in this instance:

- Du Preez, L. and Carruthers, V. In press. The Frogs of Southern Africa. Cape Town: Struik.

- Carruthers, V. 2001. Frogs & Frogging in Southern Africa. Cape Town: Struik.

- Passmore, N.I. and Carruthers, V. 1995. South African Frogs. A Complete Guide.
Johannesburg: Wits University Press. Johannesburg: Southern Book Publishers, 1995.

- Pienaar, U. de V., Passmore, N.I. and Carruthers, V. 1976. The Frogs of the Kruger National
Park. Pretoria: National Parks Board.

Articles — examples relevant in this instance:

- Carruthers, V. 2004. Review: Atlas and Red Data Book of Frogs of South African, Lesotho and
Swaziland. African Journal of Herpetology 53(2) pp.191-2.

- Carruthers, V. 1978. Frog survey: Suikerbosrand Nature Reserve. Journal of the
Herpetological Association of Africa, 19, p.14.

- Carruthers, V.C. and Robinson, G.A. 1977. Notes on Amphibia in the Tsitsikama National
Park. Koedoe, 20, pp.115-123.

- Passmore, N.I. and Carruthers, V.C. 1975. A new species of Tomopterna (Anura: Ranidae)
from the Kruger National Park, with notes on related species. Koedoe, 18, pp. 31-50.

- Carruthers, V. 2007. The Giant Bullfrog and economic development. African Wildlife 61(2).

- Carruthers, V. 1983. Bullfrog behaviour. Fauna and Flora 40 pp.5-7.

Contact details:

Vincent Carruthers Telephone: (011) 463-2390

VC Management Services CC Fax: 086-689-3015

PO Box 368 Email: vcms@mweb.co.za
Rivonia 2128
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APPENDIX 4
NOTES ON BREEDING BEHAVIOUR AND BIOLOGY OF PYXICEPHALUS ADSPERSUS
Introduction

The Giant Bullfrog Pyxiceplalus adspersus is the largest southern African amphibian. It is classified as
“near threatened” in the Atlas and Red Data Book of the Frogs of South Africa, Lesotho and Swaziland
and is thus protected by law. In Gauteng it has been estimated that numbers have declined by 80% in
the past twenty years and the Department of Agriculture, Conservation and Environment gives
particular emphasis to the conservation of the species in this province. The Atlas and Red Data Book
cites habitat loss, road Kills, and illegal collection as the main reasons for the decline. Another cause
may be chydrid fungus.

Identification

1. Giant Bullfrogs have a body-length of up to 220 mm, excluding legs. They are olive green above
with ridges of thick skin running down the back. The underside is creamy yellow with orange in
the groin and armpits.

2. Juveniles under 50 mm are grey-green with bright green stripes.

3. Tadpoles are black and grow to 80 mm. The body is robust with a broad tail. They congregate in
tight swarms in shallow water.

Habitat requirements for burrowing, breeding and foraging are very specific.

Burrowing

Bullfrogs are fossorial and spend about ten months of the
year aestivating underground. While buried they are enclosed
in an impermeable keratin “skin” cocoon that seals the entire
animal except for the nostrils and so reduces water loss.
Burrows are usually in sandy alluvial soils.

Bullfrogs that are unearthed during winter will generally be
encased in this cocoon which is invariably damaged during
handling. Aestivating specimens with breached cocoons are
vulnerable and should be re-buried in a sterile medium such
as Formica.

With the onset of summer rains they shed the cocoon and

emerge to forage and breed (Picture 4). In friable, sandy substrates burrows may be more than a
metre deep.
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Breeding

Breeding sites are very specific. Only shallow grassy depressions temporarily filled with rainwater are
suitable. In nature, breeding usually takes place in endorheic pans or palustrine systems but Giant
Bullfrogs readily make use of disturbed areas and man-made water bodies such as shallow dams,
blocked culverts and rain-filled borrow pits. They do not breed in moving streams or deep water.

Oviposition takes place in water 5 — 10 mm deep. This is 5
because this species has a specialised egg-laying
procedure whereby the amplectant female stands on the
floor of the pan and elevates the hindquarters above the
surface at the moment of oviposition so that the eggs are
fertilised in air (Picture 5). Temporary water bodies also
harbour fewer predators.

Weather conditions conducive to breeding are also very
specific. The frogs congregate at breeding sites after
several days of rain culminating in a heavy downpour.
Males and females show strong philopatric tendencies, i.e.
they breed at the same site throughout their lifetime.

Table 2. Average rainfall patterns preceding spawni  ngin P. adspersus (after Balinsky 1970)

Breeding
Average rainfall day
26mm
24mm A
22mm / \
20mm / \
18mm / \
16mm /
14mm /
12mm J \
10mm v \
8mm )y \
6mm - — N
4mm —_
2mm
0
Days preceding spawning | -5 days | -4 days -3 days -2 days -1 day 0 days
Average rainfall 4 mm 5 mm 6 mm 12 mm 24 mm 6 mm

Mating, calling and oviposition takes place in daylight for only one day during which males show
spectacular aggression, attacking one another with open mouths, sometimes injuring each other and
dislodging amplectant pairs. The breeding day may be repeated twice or occasionally three times in a
year but if weather conditions are unsuitable, may be postponed for an entire year or even two.

Once the eggs are laid, a few large males remain to defend the tadpoles against predation. During this
time the males are particularly aggressive, attacking intruders, including humans, and can deliver a
painful bite. If the water shows signs of drying up, the male digs a canal of up to ten metres long to
connect with deeper water. He then herds the tadpoles along the canal.

Metamorphosis is very rapid in the sun-warmed shallow water. This is referred to as “explosive”

breeding. Metamorphosis takes between 31 and 33 days from egg-laying and the date of breeding can
be quite accurately determined from the size and stage of tadpole development as shown in Table 3:
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Table 3. Pre-metamorphic development of  P. adspersus (after Balinsky, 1970)

Days after breeding Size of tadpole
Eggs laid Egg

Day 5 12 mm

Day 10 27 mm

Day15 42 mm

Day 20 55 mm

Day 25 70 mm

Day 30 80 mm

Day 31 -32 metamorphosed

When the tadpoles metamorphose into juvenile frogs, they immediately disperse away from the water.
They often cannibalise each other at the same time thereby ensuring that the strongest survive and
start life fully fed. Juveniles move considerable distances from the breeding site and may integrate
with other breeding populations several kilometres away.

Adults mature only in their third or fourth year after which they may actively breed for ten or fifteen
years thereafter. Breeding adults are not quickly replaced and the accidental death of a mature adult
has a significant impact on population survival. This is a major contributor to their endangered status.

Foraging and dispersal

After breeding the adult frogs disperse widely to forage and burrow. They require extensive feeding
grounds with an abundance of prey in the form of rodents, reptiles, nesting ground birds, other frogs,
etc. When adequately fed, they bury themselves until the following with females generally moving
farther afield than males (Figure 4).

Table 4. Distances travelled while foraging (after ~ Yetman 2006)

Distance from % of population tracked

breeding site Total
0 —-200m 35% 75% 55%
200 —-400 m 50% 100% 75%
400 — 600 m 75% 75%
600 —800 m 90% 90%
800 —1000 m 95% 95%

Distribution

The species is distributed in the central and western parts of southern
Africa. However, because of their specialised breeding site requirements,
populations are restricted to specific localities within the range. Members
of different breeding populations, especially juveniles, traverse between
breeding sites in order to integrate with one another and sustain the
genetic integrity of the species. Agriculture and urban property
development are rapidly destroying these localities and isolating them
from each other.

Conservation history and current status

In 1973 the Transvaal Nature Conservation Division reported that "the once abundant bull-frog is fast
becoming a rarity due apparently to a marked reduction in breeding habitat caused by urbanisation
and the drainage of highveld pans, for agricultural use." (South African Digest, 18 May 1973). The
species was legally protected in Transvaal Provincial Ordinance 12 of 1983.

In terms of this and subsequent legislation, hunting, collecting, transporting trading or donating
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Pyxicephalus adspersus within the province is prohibited without a permit.

Because of its wider southern African distribution, the species was not listed in the South African Red
Data Book - Reptiles and Amphibians, edited by GR McLachlan and published by the CSIR National
Scientific Programmes in 1978, nor in the1996 Red Data list revised by W. Branch.

In 2000 the Conservation Assessment and Management Plan (CAMP) for Southern African
Amphibians was convened under the auspices of the IUCN. The purpose was to review the
conservation status of all frog species and update the Red Data List. The conference classified
Pyxicephalus adspersus as "Near Threatened" and so, for the first time, it acquired formal Red List
status and is thus accorded legal protection nationally.

The classification "Near Threatened" was not included in national legislation pertaining to "threatened
and endangered" species (e.g. Environmental Conservation Act 73 of 1989 and Regulations).
However, in February 2005 Pyxcephalus adspersus was listed by the Department of Environmental
Affairs and Tourism on Schedule B1: Protected Species — Indigenous species of high conservation
value or national importance that require national protection.

Table 5. CAMP 2000 Conference data sheet

Habitat of the taxon at ecosystem level : Grassland, savanna, Nama Karoo, Thicket biomes.
Current distribution range : South Africa, Namibia, Botswana, Zimbabwe, Malawi, Tanzania.
Area occupied in the distribution range  : > 2 000 km®.

Number of sub-populations : Unknown - many isolated populations.

Habitat status : Fragmented

Change in habitat size in past 100 years : Decreased by about 50%.

Primary causes of habitat change : Agriculture, road construction, urban and industrial development,
walling and mesh fencing, damming, pesticides, pollution, road Kills.

Population numbers : Estimated >2 500 mature adults.
Population decline in past 100 years : About 50% overall; 80% in Gauteng in past 20 years.
Data quality : Data based on census monitoring as well as general field study sightings.
Occurrence in formally protected areas : Karoo National Park; Graaff-Reinet Nature Reserve;
Kalagadi Transfrontier Park; Sandveld Nature Reseve; Soetdoring Nature Reserve; Willem Pretorius
Nature Reserve; Borakalao National Park; SA Lombard Park
Conservation status in [IUCN Red List:  "Near threatened".
Recommended management techniques : Habitat management
Public education
Work in local communities

Translocation from threatened sites to nearby safer
localities.
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APPENDIX 5
HANDING ADULTS FROGS FOUND ON SITE

If a frog is found on site these steps should be followed. Note: Giant Bullfrogs are listed as a protected
species under the Threatened or Protected Species regulations (TOPS) of NEMBA and a TOPS
permit will be required from GDARD should capture, relocation, etc. of Giant Bullfrogs be
contemplated.

Step 1

Spray water gently around the frog until the ground is soft
and the frog can be lifted out of the soil without difficulty.
Do not spray water directly onto the frog as this will
damage the protective cocoon.

Step 2

Use both hands to lift the frog. Hold it firmly but gently
around the middle. Allow the limbs to hang free and
avoid letting the frog push itself free with its hind legs.
Even if the frog has been injured it should be rescued as
injured frogs are capable of healing. Take care not to let
the frog bite while being handled.

Step 3

Place the frog in a bucket with a secure-fitting lid that has
been punctured with breathing holes. Place a damp (not
wet) cloth on the bottom of the bucket. Keep the bucket in
a cool, shady place at all times. Do not put more than
one frog in a bucket at the same time. Transfer the frog in
the bucket to the selected new location on the same day
it was captured. A bullfrog unearthed while aestivating in
the dry season will generally be encased in a keratin
cocoon. Take care to avoid damaging the cocoon.
Transfer the frog to a clean bucket and gently cover with

dry river sand. Place it in the care of an informed biologist
until the start of the summer rains when it can be

released.
Step 4

Release the frog at the designated new site. Before
releasing it, dig up and loosen a patch of soil about 2 m”
and about 300 mm deep. Place the frog gently into a
depression in the loose sand and partially cover it with
soil. Do not disturb the frog after release - let it conceal
itself in its own time.
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