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National Conservation Council
General Meeting
Government Administration Building Rm 2112
Grand Cayman, 2pm, 18 October 2017
AGENDA
1. Call to Order
a. Attendees, Apologies, Quorum
b. Declaration of Interests
2. Confirmation of Minutes of 14 June 2017
3. Matters Arising From Previous Meetings
a. IP-01 Protected Areas Gazetted
b. IP-02 MRCU Oxitec Annual Report 2017
4. Committees
a. DoE
i. Alien & Invasive Species
ii. WP-01 Consultation, Licencing and Seizures Report
iii. Protected Areas
b. Climate Change Committee
c. Public Education & Outreach Committee
5. New Matters
a. WP-02 Spear Gun Licencing
b. WP-03 Delegation of Authority to Director
c. WP-04 Licencing Requirement Waiver
d. WP-05 Conservation Warden Cessation
e. WP-06 Ratification of MRCU Oxitec Conditions
i. SP-06a MRCU Oxitec Permit & Conditions
ii. SP-06b (IP-02) MRCU Oxitec Annual Report
iii. SP-06c MRCU Oxitec Wastewater
iv. SP-06d MOH Acceptance
f. WP-07 Solid Waste Management Environmental Assessment Board
6. Next Meeting
a. 29 November 2017, 1pm, GAB 1038
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7. Any Other Business
8. Adjournment
9. Attendance Appendix
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18
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2017

Representation

Wallace Platts
Christina Pineda
Patricia Bradley
Fred Burton
Adrian Estwick
Haroon Pandohie
Colleen Stoetzel
Gina Ebanks-Petrie
Timothy Austin

Chairperson;
Bodden Town, Plants, Terrestrial & Marine Biodiversity
West Bay and Marine Conservation
George Town and Sustainable Development & Climate Change
East End and Sustainable Development
North Side
Sister Islands and Terrestrial Biodiversity
National Trust for the Cayman Islands
Avifauna & Biodiversity
Terrestrial Biodiversity
Director of Agriculture
Director of Planning
Planning Officer, representing the Director of Planning
Director of Environment
DoE Deputy, Research

John Bothwell

Secretary

Christine Rose-Smyth
Davy Ebanks
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McFarlane Conolly
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National Conservation Council
Minutes of the General Meeting held at the Government Administration Building
Elgin Avenue, George Town, Grand Cayman
14 June 2017, 2:00 pm.
1. Call to Order
Notice having been duly given the meeting was called to order at 2:05pm. A quorum was present (see
Attendance Appendix, below) and no interests were declared. Where relevant, updated meeting
documents were made available in hard copy to members.
2. Confirmation of Minutes
The approval of the minutes of the meetings held on 22 March 2017 and 3 May 2017, subject to minor
typographical amendments, was moved by Christine Rose-Smyth, seconded by Patricia Bradley and
passed unanimously.
3. Matters Arising From Previous Meetings
Terrestrial Protected Areas – public lands. Five Grand Cayman Protected Area recommendations were
approved by Cabinet in May. Barkers (where purchase negotiation with a landowner willing to sell is
ongoing by Lands & Survey), Vidal (Barkers) Cay, Mangrove Cays (western edge of the North Sound),
Central Mangrove Wetland parcels, Lower Valley forest parcels (pending survey and subdivision of land
prior to purchase from proprietors). On Little Cayman only the Booby Pond reserve extension was
approved. The Lands and Survey Department were conducting physical boundary surveys and
negotiating property prices with included landowner(s).
It was noted that on completion of these transactions, protected land, whether protected by the
Cayman Island Government or the National Trust for the Cayman Islands would amount to 12.35% on
Grand Cayman, 3.2% on Cayman Brac, and 5.1% on Little Cayman. This remains far short of the
approximately 20% of each habitat recommended by some international standards.
Council expressed its gratitude to the former Minister for the Environment for guiding the
recommendations through Cabinet in the short time available, noted that the protection designations
were a credit to Cabinet, and hoped for similar success with the new Government.
Environmental Impact Assessments
East-West Arterial Extension The EAB was still awaiting additional information for ongoing scoping,
pending Government post-election administrative shifts.
Central Mangrove Wetland Arterial, Hutland Rd EW Extension, Hutland Rd S Extension No response
had been received from the proponents within the time set out in the Guidance Note, or at all.
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Removal of Beach Rock Seven Mile Beach Proponent had agreed to undertake the EIA. The
empanelling of the EAB and scoping opinion phase were under way. Proponent had been advised that
the scoping opinion would be subject to some delay.
Spice Drive extension No EIA had been required; alternative advice had been delivered.
Little Cayman Spine Road No response had been received from proponents.
4. Committees and Reports
DoE, Alien & Invasive Species Green Iguana Culling and Control Project DoE advised that culling had
not been going well and no significant reduction in the Grand Cayman green iguana population was
expected this year. The Department expects to propose a major Environmental Protection Fund request
for a significantly revamped 2018 project. Council noted that a large drawdown on the Environmental
Protection Fund for iguana control may not be an appropriate use of funds if significant green iguana
presence and cull activity occurs in areas that are not environmentally sensitive.
Consultation and Licencing reporting WP-04 New Wildlife Interaction Zone applications continue to be
received. DoE continues to receive representations from and to meet with users advocating for
improved conditions especially at the Sand Bar. There are some actions that DoE can (and will) take but
it was advised that most issues are tourism management related. DOE would be reaching out to the
Department of Tourism to assess ways to address these issues.
Climate Change Committee. No report.
Public Education & Outreach Committee. No report
5. New Matters
Protected Areas
DoE presented areas in Grand Cayman and Cayman Brac for Council to consider advancing to the public
consultation phase of the protected area designation process. All proposals involved owners who had
indicated they were not unwilling to consider their land becoming a protected area, were within budget
based on Lands & Survey’s initial desktop valuations, all pending Lands & Survey negotiation with
landowners, and the results of public consultation.
The sites are: (1) Barkers (16A 13 & 14) which expands on the recent protected area designations in
Barkers; (2) selected Cayman Brac Bluff Face parcels; (3) Part (111A 11) of the proposed Cayman Brac
Bluff Lighthouse National Park, and (4) Hemmington Forest, also in Cayman Brac. It was noted that a
nomination for the corresponding Hemmington Bluff Face would follow successful protection of
Hemmington Forest; a management plan for Hemmington Forest would be expected to recognise the
historic nature of Hemmington Trail.
On motions made as follows:
1) Barkers parcels, proposed by Lisa Hurlston-McKenzie, seconded by McFarlane Conolly;
2) Cayman Brac Bluff Cliff Face parcels, proposed by Wallace Platts, seconded by Patricia Bradley;
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3) Cayman Brac Lighthouse parcel, proposed by Patricia Bradley, seconded by Gina Ebanks-Petrie,
4) Cayman Brac Hemmington Forest parcels, proposed by Fred Burton, seconded by Christine
Rose-Smyth and McFarlane Conolly;
IT WAS RESOVED that each of the nominations proceed to consultation.
Change of nomination schedule for protected areas
It was noted that Council had, by Gazette Notice dated 17 June 2016 set 1st August to 31st October as the
period in which nominations under Section 9(1) of the NCL for designation of protected areas would be
received for consideration; due to the change in government financial year end it would be convenient
to change the nomination period.
On a motion made by Fred Burton, seconded by Lisa Hurlston-McKenzie IT WAS RESOLVED that the
Council decision made at the 31 May 2017 preparatory work group to revise the nomination period to
15 June – 15 September be ratified and approved. The Secretary was directed to arrange a new Gazette
notice.
It was also confirmed that the 2016 nominations which had not yet been acted upon remained live and
would not require resubmission by nominators.
MRCU Oxitec Application for approval of island-wide release - WP-02 and WP-03
The Chair noted that the Applicants’ had, prior to the commencement of the meeting, requested to
address a point in the DoE Screening Evaluation (WP-03). Chair noted that Council had not adopted
formal provisions for applicant representations in person, however she would permit the single issue to
be addressed, advising that such new information could delay the final decision.
DoE presented a summary of the Screening Evaluation of the application (WP-02). The conclusion was
that there were no identified pathways carrying a combination of risk and likelihood sufficient to justify
an independent Risk Assessment under the Council’s Guidance Notes.
The Screening Evaluation included recommendations for conditions to be attached to any approval of
the release. Dr Lacroix of Oxitec was invited to address the condition that parent stock of mosquitoes
producing the eggs in the U.K. be fed on synthetic blood. Dr Lacroix advised that Oxitec had described
the feeding system in the previous applications. Oxitec uses regulated donor horse blood in the U.K. as
synthetic blood is not as well accepted and results in reduced egg productivity of the parent population.
It was hard to feed mosquitoes on animal blood through a membrane, compared to human blood
through skin, and synthetic blood (through a membrane) was harder still. Dr Lacroix submitted copies of
documents demonstrating that the production of donor horse blood was highly regulated through both
E.U. and U.K. requirments and undertook to provide further information in writing. Dr Lacroix further
submitted that there were no horse-hosted human pathogens in the UK and blood is tested and
certified for sterility. DoE acknowledged that the purpose of the condition was to ensure that the
proper safeguards for feeding the parent stock were adhered to irrespective of the nature and source of
the food.
In Council discussion of the motion to approve the application and the recommended conditions it was
noted that:
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a. A section 35 permit is primarily concerned with protecting biodiversity thus the condition for
approval by the Chief Medical Officer.
b. Council had received an interim (2nd) West Bay activity report (first phase of operational rollout
of the Oxitec technique) and are looking forward to receipt of the final report to include
relevant comparison to previous Brazilian results, in particular trials after 2013 at Piracicaba.
c. The assessments provided did not include potential impacts on Antillean Nighthawk, a wetseason breeding bird. While nighthawks may likely prefer larger prey it was still an oversight.
d. It was important that monitoring for persistence or spread of OX513A around release area(s) be
maintained.
e. The prior risk assessments noted in the Screening Assessment include Oxitec reports. It was
noted that Council was placing reliance on the independent assessments, i.e. USFDA 2016, Brazil
2014, Malaysia 2010.
f. World Health Organisation (WHO) recommendations when supporting continued testing of
Oxitech & Wolbachia techniques had emphasised the use of randomised control trials (RCTs). It
was suggested that MRCU/Oxitec should address the extent to which RCTs were feasible in the
rollout.
g. Noting that Moscamed in Brazil had recently chosen to use sterilisation by irradiation, the
Cayman Islands Government should continue to assess other emerging mosquito control
technologies for efficacy and cost.
h. Discussions with the Water Authority and the existing requirement of Water Authority approval
as part of Certificate of Occupancy checks for the fit-out of new facilities.
On a motion made by Lisa Hurlston-McKenzie and seconded by McFarlane Conolly IT WAS RESOLVED
that the application (WP-02) be approved and a permit under section 35 be issued for the amounts of
eggs and releases stated in the applcation, such permit to exipre on 30 June 2019, subject to the
following conditions being satified:
a. A plan for disposal of wastewater from all current and future rearing facilities for OX513A in the
Cayman Islands is submitted and implemented to the satisfaction of the Water Authority and
the Department of Environment, such that no potential exists or can be created for OX513A
Aedes aegypti to breed in wastewater containing tetracyclines from these facilities.
b. Prior to any OX513A Aedes aegypti being transported to or released on Cayman Brac or Little
Cayman, tests are conducted by the applicant to establish whether OX513A Aedes aegypti are at
all capable of hybridizing with Aedes mediovittatus, and that expansion of OX313A Aedes
aegypti releases to the Sister Isles be subject to separate consultation with the NCC after
completion of these tests.
c. Active monitoring for persistence or spread of OX513A Aedes aegypti is continued on a
permanent, ongoing basis in and around all release areas and around rearing facilities, and that
any anomalous occurrences are reported to the Council immediately and investigated by the
applicant as a matter of urgency.
d. Receipt and review of additional information related to the use of horse blood for brood food,
and U.K. regulatory certificates for horse blood production and screening to be provided as they
are updated/available.
e. Positive views of the Chief Medical Officer on both horse blood being used as brood food and
the overall proposal.
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Little Cayman Conservation Warden Appointment (WP-05)
On a motion made by Wallace Platts and seconded by Patricia Bradley IT WAS RESOLVED that the
Council decision made at the 12 April 2017 preparatory work group to appoint Michael Guderian as a
Conservation Warden for Little Cayman with the powers and immunities provided by section 48(4) and
48(5) of the National Conservation Law other than the power of arrest, be ratified and approved in all
respects.
6. Next Meeting
27 September, 2017, 2-5pm, Government Administration Building Rm 2112
7. Any Other Business
Correspondence
Council response to an editorial opinion published in the 5 June 2017 issue of the Cayman Compass was
recorded (WP-06). It was noted that the Compass chose not to publish the response, in part because the
open letter was published in other local media and on Radio Cayman.
Director DoE noted that, at the time of publication DoE had not received the hotel applications
mentioned in the editorial for review. Having since done so it had been assessed that no environmental
impact assessments would be necessary for either application as submitted. It was explained that DoE
was familiar with the sites, with the type of development that would occur there, the proposals were
within setbacks and other normal requirements, and one developer had worked with DoE in advance of
their formal submission which enabled the proponent to propose a development in keeping with the
pre-existing natural features which made the site attractive for development in the first place. The
potential need for strategic assessments before approving two major hotel developments, or for
improved setbacks from coastlines, are other agencies’ remit and not unique to these developments.
As was set out in the Council response, since the relevant part of the Law was commenced in August
2016 the DoE has reviewed 368 applications of which less than 2% were required to conduct an
Environmental Impact Assessment to allow the relevant authorities to make fully informed decisions.
New Minister for Environment
Council closed by reiterating its congratulations to the Hon. Dwayne Seymour, JP, on his appointment as
the Minister for Health, Environment, Culture and Housing and looked forward to working with him to
carry on the important work started under the National Conservation Law towards the goals of
conserving native species and habitats, treasured by all with enduring ties to the Cayman Islands, and
the critical ecosystem services they provide for the wellbeing of current and future generations.
8. Adjournment
There being no other business the meeting was adjourned at 3:53pm.
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9. Attendance Appendix

Council Member

14 June 2017

Christine Rose-Smyth

Present

Davy Ebanks
Lisa Hurlston-McKenzie
McFarlane Conolly

Apologies
Present
Present

Wallace Platts
Christina Pineda
Patricia Bradley
Fred Burton
Adrian Estwick
Haroon Pandohie
Colleen Stoetzel
Gina Ebanks-Petrie
Timothy Austin

Present
Alternate *
Present
Present
Absent
Present
Present
Present

Representation

Chairperson;
Bodden Town, Plants, Terrestrial & Marine Biodiversity
West Bay and Marine Conservation
George Town and Sustainable Development & Climate Change
East End and Sustainable Development
North Side
Sister Islands and Terrestrial Biodiversity
National Trust for the Cayman Islands
Avifauna & Biodiversity
Terrestrial Biodiversity
Director of Agriculture
Director of Planning
Planning Officer, representing the Director of Planning
Director of Environment
DoE Deputy, Research

Secretary
John Bothwell
Present
* Catherine Childs, Education Programmes Manager for the National Trust, participated as a non-voting
representative
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(LAW 24 OF 2013)
THE NATIONAL CONSERVATION (PROTECTED AREAS) ORDER, 2017

The National Conservation (Protected Areas) Order, 2017
THE NATIONAL CONSERVATION (PROTECTED AREAS) ORDER,
2017
ARRANGEMENT OF PARAGRAPHS
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3.
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SCHEDULE 1 - Protected Areas
SCHEDULE 2 - Maps of Protected Areas
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CAYMAN ISLANDS

THE NATIONAL CONSERVATION LAW, 2013
(LAW 24 OF 2013)
THE NATIONAL CONSERVATION (PROTECTED AREAS) ORDER,
2017
In exercise of the powers conferred by sections 7 and 50 of the National
Conservation Law, 2013 (Law 24 of 2013) and after consultation with the
Council and adjoining land owners, the Cabinet makes the following Order 1. This Order may be cited as the National Conservation (Protected Areas)
Order, 2017.

Citation

2.

Designation of protected
areas

The areas of land specified in Schedule 1 are designated as protected areas.

Schedule 1

3.

(1) The protected areas are set out in map form in Schedule 2.

(2) Other than providing a visual point of reference for a specified parcel
or part thereof, referred to in a protected area in Schedule 1, the maps in Schedule
2 are only guides, for illustrative purposes, to show the approximate location of
the boundaries of the protected areas.

3

Maps of protected areas
Schedule 2

The National Conservation (Protected Areas) Order, 2017
SCHEDULE 1
(Paragraph 2)
Protected Areas
1. Barkers
1. (1) The designation of protected area for the following parcels of Crown
land takes effect immediately (a) Block 9A, parcel 240; and
(b) Block 16A, parcels 16, 19, 20, 21, 24, 25, and 27.
(2) The designation of protected area for the parcel of land identified as
Block 16A, parcel 18 takes effect on such date as it is transferred to Crown
ownership.
2. Notwithstanding paragraph 1, the public will continue to have access to the
Barkers beach area for the purposes of swimming, picnics, camping and
recreational activities, in keeping with its current use.
2. Vidal Cay
1. The designation of protected area for the parcel of Crown land identified as
Block 16A, parcel 26 takes effect immediately.
3. Western Crown Mangrove Cays
1. The designation of protected area for the following parcels of Crown land
takes effect immediately (a)
(b)
(c)
(d)

Block 10A, parcel 32;
Block 11C, parcel 23;
Block 12C, parcels 362 and 366; and
Block 12D, parcel 81.

4. Central Mangrove Wetland
1. (1) The designation of protected area for the following parcels of Crown
land takes effect immediately (a) Block 29A, parcel 1;
(b) Block 30A, parcels 2, 5, and 13;
(c) Block 33E, parcel 1;
4
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(d)
(e)
(f)
(g)

Block 33D, parcel 24;
Block 34A, parcels 3 and 5;
Block 35A, parcels 1, 2, 3, and 4; and
Block 50A, parcel 2.

(2) The designation of protected area for the parcel of Crown land
identified as Block 41A, parcel 3 takes effect on such date as the Crown acquires
absolute title to the land.
5. Lower Valley Forest
1. (1) The designation of protected area for the following parcels of Crown
land takes effect immediately (a) Block 32D, parcel 296; and
(b) that part of Block 32B, parcel 268 as indicated on the map for the
protected area “Lower Valley Forest” (as shown in Schedule 2).
(2) The designation of protected area for the area of land identified as that
part of Block 32D, parcel 297 indicated on the map for “Lower Valley Forest” (as
shown in Schedule 2) takes effect on such date as that part is subdivided from the
larger parcel and transferred to Crown ownership.
6. Booby Pond Nature Reserve
1. (1) The designation of protected area for the following parcels of Crown
land takes effect immediately (a) Block 80A, parcel 44; and
(b) that part of Block 80A, parcel 14 as indicated on the map for
“Booby Pond Nature Reserve” (as shown in Schedule 2).
(2) The designation of protected area for the parcel of land identified as
Block 80A, parcel 15 takes effect on such date as it is transferred to Crown
ownership.
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SCHEDULE 2
(paragraph 3)
Maps of Protected Areas

1. Barkers
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1. Barkers

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

9A

240

Crown

whole

immediately

16A

16

Crown

whole

immediately

16A

19

Crown

whole

immediately

16A

20

Crown

whole

immediately

16A

21

Crown

whole

immediately

16A

24

Crown

whole

immediately

16A

25

Crown

whole

immediately

16A

27

Crown

whole

immediately

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

16A

18

Private

whole

on such date as it is
transferred to Crown
ownership
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2. Vidal Cay
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2. Vidal Cay

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

16A

26

Crown

whole

immediately

9
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3. Western Crown Mangrove Cays
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3. Western Crown Mangrove Cays

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

10A

32

Crown

whole

immediately

11C

23

Crown

whole

immediately

12C

362

Crown

whole

immediately

12C

366

Crown

whole

immediately

12D

81

Crown

whole

immediately
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4. Central Mangrove Wetland
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4. Central Mangrove Wetland

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

29A

1

Crown

whole

immediately

30A

2

Crown

whole

immediately

30A

5

Crown

whole

immediately

30A

13

Crown

whole

immediately

33D

24

Crown

whole

immediately

33E

1

Crown

whole

immediately

34A

3

Crown

whole

immediately

34A

5

Crown

whole

immediately

35A

1

Crown

whole

immediately

35A

2

Crown

whole

immediately

35A

3

Crown

whole

immediately

35A

4

Crown

whole

immediately

50A

2

Crown

whole

immediately

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

41A

3

Crown

whole

on such date as Crown
acquires absolute title to
the land
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5. Lower Valley Forest
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5. Lower Valley Forest

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

32B

268

Crown

part
(as indicated on
the map)

immediately

32D

296

Crown

whole

immediately

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

Private

part
(as indicated on
the map)

on such date as this part is
subdivided from the
larger part and transferred
to Crown ownership

32D

297
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6. Booby Pond Nature Reserve
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6. Booby Pond Nature Reserve

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

80A

44

Crown

whole

immediately

80A

14

Crown

part
(as indicated on
the map)

immediately

Block

Parcel

Ownership

Portion of
parcel

Point at which
designation takes effect

80A

15

Private

whole

on such date as it is
transferred to Crown
ownership

Made in Cabinet the 29th day of August, 2017.
Kim Bullings
Clerk of the Cabinet.

17

Annual report MRCU - June 2017
Friendly Aedes aegypti project in West Bay

Introduction
A collaborative project has been established between the Mosquito Research and Control Unit (MRCU)
and Oxitec to deliver a pilot operational program of Oxitec’s innovative control system for Aedes aegypti,
by sustained release of the OX513A Ae. aegypti males (also known as Friendly Ae. aegypti). The objective
of the project is to demonstrate the efficacy of the technology in an operational setting as a precursor for
full integration into the MRCU operations across the Cayman Islands. The current project started in July
2016, and this report provides results up to June 25, 2017.
Oxitec’s approach is based on a genetically modified strain of Ae. aegypti (OX513A) developed in 2002,
which has two additional genes; a self-limiting gene, and a fluorescent marker. When OX513A male
mosquitoes, that cannot bite and spread diseases, are released they seek out and mate with wild females.
All the offspring fathered by the OX513A males inherit the two additional genes. The self-limiting gene
causes descendants to die before adulthood; hence repeated releases of Oxitec males cause reductions
in the successive generations. The fluorescent marker enables dynamic adaptive management of the
release rate to ensure suppression of the local Ae. aegypti population.
Oxitec delivers this solution in conjunction with local teams and adapted to local circumstances including
the use of complementary vector control tools such as breeding-site reduction, public education and
chemical insecticides. Projects begin with a period of community engagement and infestation monitoring
before starting releases of Friendly Ae. aegypti. The location of release points and number of Friendly Ae.
aegypti released are adapted in response to the local infestation as informed by weekly monitoring.
In the Cayman Islands, the Friendly Aedes aegypti project was announced on May 5th 2016 followed by an
extensive program of community engagement activities that ensured the majority support of Caymanians.
The first release was conducted on July 28th 2016 at the Public Health Clinic of West Bay in presence of
Timothy McLaughlin, the Public Health surveillance officer. The production and releases were ramped up
and OX513A males started to be distributed in the treatment area mid-August. In parallel, the monitoring
in the treatment and comparator areas, started in 2015, continued in order to evaluate the suppression
of the local Ae. aegypti population and enable dynamic adaptive management of the programme.
Community engagement
The Friendly Aedes aegypti project started with an intense
community engagement program utilising a wide variety of
methods adapted to the local conditions and culture.
Communication strategy was developed in collaboration
and with support from public services. Both the Mosquito
Research and Control Unit and the Public Health
Department provided resources to help spread information
and answer questions about the project.
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A number of activities were conducted including door-to-door visits in the release area, information
booths and distribution of leaflets in several locations on Grand Cayman, a public meeting, radio and
television talk shows as well as public service messages in newspapers and on radio.
A public opinion survey conducted in July 2016 revealed that 80% of the population of Grand Cayman had
heard about the project and that 69% supported the Friendly Aedes aegypti project, validating the
strategy followed. Activities to reach out to the community have continued since the beginning of the
releases and will continue throughout the project.
Releases
The first release of OX513A Ae. aegypti males was conducted on July 28th 2016. The production was
ramped up to operational schedule, three batches per week, from the beginning of August 2016.
Consequently, full operational releases effectively started in mid-August with average level of circa
300,000 OX513A males per week (from weeks 2016-33 to 2016-43, Figure 1A). There was a temporary
drop in target production during weeks 2016-44 and 2016-45 (Figure 1A). This was due to disruption in
transportation of egg shipments from the UK due to Hurricane Matthew.
Subsequently the release rate increased by approximately 33% from circa 300,000 to 400,000 OX513A
males per week between weeks 2016-47 and 2017-10. Increase in production from initial rates was in
response to the high mosquito population, due to seasonality, and the corresponding below target
percentage of fluorescent larvae recovered from ovitraps. Afterwards, the release rate averaged 250,000
males per week until now as the population levels dropped due to the dry season and suppression. The
percentage of fluorescent larvae is a proxy for the fraction of wild females
Date
Quantity
mated with OX513A males; a target of over 50% is recommended for
27 Jun 2016
150g
operational deployment. The production was increased by moving the
01 Aug 2016
180g
maturation and storage of the adults into a nearby facility and increasing
05 Sep 2016
180g
production space.
03 Oct 2016
157g
17 Oct 2016

138g

31 Oct 2016

216g

28 Nov 2016

270g

05 Dec 2016

135g

19 Dec 2016

216g

Egg shipments

23 Jan 2017

216g

20 Feb 2017

270g

20 Mar 2017

270g

Egg shipment were typically sent every month, except in October due to
Hurricane Matthew. The quantities of eggs shipped were increased from
October to support the additional production (Table 1).

10 Apr 2017

234g

22 May 2017

504g

Total

3136g

Permit

3140g

Table 1: Date and
quantity of eggs shipped
from the UK to Cayman
Islands.

The quality of the males released was confirmed by the quality control
processes conducted in the production facility ensuring that the OX513A males
were in optimal conditions to find and mate with the wild Ae. aegypti females.

Egg quality on arrival was assessed upon arrival on island and some shipments
were identified as not conforming to the standard expected. An investigation
was conducted to identify the cause of the decrease in quality; it revealed that
the storage conditions in UK and Grand Cayman could be improved for better
preservation of the eggs. Consequently, storage conditions in the UK and in
Grand Cayman have been optimised in terms of temperature and humidity to
ensure an optimal production of males for release.
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Quality Assurance
After larvae rearing, pupae are separated from larvae. Male and female pupae are separated based on
their size difference using a calibrated wire sorter. The sex sorting efficiency is determined as in-process
control. As acceptance criterion, sorting efficiency of ≤ 2 females / 1000 pupae is defined. If this criterion
is not met, the batch is resorted and retested until the criterion is met. OX513A male batches that comply
with the sorting criterion are used for setting up release pots.
On May 12th 2017, MRCU collected a release pot from production batch MRU0128 and screened it for the
presence of females. Nine females were found in the pot by MRCU agent. Oxitec was informed about this
event after release of the male batch on May 13th 2017.
Review of batch documentation for male release of batch MRU0128 showed that all production steps and
in-process controls were completed as defined. Two pools of sorted male pupae were generated, P1M
and P2M. Both were tested for sex sorting efficiency on May 10th 2017 and complied with no female pupae
in 1000 pupae for each pool. On May 12th 2017 the site lead and project manager reviewed and approved
the in process control. Males of batch MRU0128 were released on May 13th 2017.
Sex sorting and determination of sex sorting efficiency are highly manual and operator-dependent
processes. Due to the highly operator-dependent nature of sex sorting and efficiency determination, this
event has revealed the need for additional control measures which have been implemented:
1) Double check of pupae sex sorting efficiency by Quality Assurance or Project Management.
2) Extension of the In-Process Control on release pots: Determination of live female adults in one
release pot per batch, acceptance criterion ≤ 2 live female adults / 1000 release pot (≤ 1 live
female adults / 500 release pot).
If the acceptance criterion is not met, the sampling is increased to a total of four release pots. The
overall acceptance criterion is ≤ 8 live female adults / 4 1000 release pots (≤ 4 live female adults
/ 4 500 release pots).
If the overall acceptance criterion is not met, the batch is discarded and not released.
3) Yearly retraining of staff on applicable procedures.
Since the additional measures have been in place, MRCU has continued checking release pots and found
no females in the release pots checked since May 12th 2017 (3 batches). Oxitec has found no or ≤2 females
in the release pots since May 12th 2017. This indicates that the sex sorting is performed to the expected
standard and ensuring no more than 2 females are released per 1,000 males.
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Figure 1: (A) Number OX513A males released per week and Mating Fraction (4-week rolling average of the
percentage of marked fluorescent larvae) observed in the release area of West Bay. The dotted line indicates two
missing data points; (B) Relative change in population in the release area relative to the comparator area for the
number of eggs per ovitrap and number of females captured per trap per day in BG traps. A negative value indicates
suppression in the release area.

Monitoring
Regular weekly ovitrap and adult surveillance were initiated before releases began and has been
maintained to assess local population infestation in the release and the comparator areas. Ovitraps mimic
natural breeding sites of Aedine mosquitoes and are used to collect eggs laid by females. They provide a
sensitive measure of both presence (Ovitrap Index: proportion of positive traps) and abundance (Average
number of eggs per trap) of the local population of Ae. aegypti. Adult surveillance is conducted using BGsentinel traps that mimic the human host and attract and capture both male and female Aedes aegypti
using visual and olfactory cues. They provide an indicator of the abundance (average number of females
caught per trap per day) of the local population of Ae. Aegypti.
Within the release area, ovitraps can additionally be used to assess mating fraction (proportion of the wild
females mated with OX513A males) by detecting the fluorescent marker in the larvae hatched from the
eggs collected. This key metric allows dynamic adaptive management of the releases to respond to the
local population density thereby ensuring efficiency. For operational use, we target over 50 % mating
fraction for rapid suppression.
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Through regular monitoring of the population in both the treatment and comparator areas, a sharp
seasonal increase in Ae. aegypti population in early June 2016 was detected and maintained until
November 2016 at the end of the rainy season when the population decreased in both areas. Average
number of eggs per trap was approximately 5-fold higher in the high season compared to the preceding
low season (mean of 7 and 7 eggs/trap in low season vs. 33 and 36 eggs/trap high season for release and
comparator areas respectively). Infestation levels in the release and comparator areas remained
comparable through pre-release baseline monitoring into high season when releases were initiated.
Mating Fraction was assessed in the release area from initiation of releases with fluorescent larvae being
detected in the ovitraps in August. Due to the pre-mated females present before the start of the releases
- female Ae. aegypti mate only once in a lifetime of 2 to 4 weeks - it is expected that the fluorescence will
increase in the 4 weeks of initial releases before stabilising. Although increasing from 5% in
August/September to 28% in October/November, it did not go beyond the 50% fluorescent rate target
(Figure 1A). From mid-November, onwards there was a sharp increase in mating fraction, averaging 77%
(standard error of the mean [sem]: 4.7%) from week 2016-47 to 2017-23 well above the 50% target. This
corresponded with both, an initial increase in release rate by approximately 33% and the start of the dry
season resulting in seasonal drop in population of Ae. aegypti. Both these factors likely contributed to
higher numbers of released OX513A males compared to local male counterpart.
Adaptive Management
In accordance with adaptive management approach to Oxitec’s control strategy, a two-fold strategy was
adopted to achieve the 50% fluorescence target, when this was not initially attained under the challenging
conditions of seasonally driven high infestation rates; an increase in release rates, coupled with insecticide
applications in an integrated vector control approach.
Increased release rate
The production unit was expanded in order to allow a 33% increase in total production in late 2016 and
early 2017. In order to do this the maturation and storage of the adults was transferred to a nearby facility
increasing overall production space.
Traditional control
During the rainy season, Ae. aegypti population levels are high and an integrated vector management
(IVM) approach is desirable to achieve suppression. MRCU typically implements multiple methods to
tackle Ae. aegypti populations including; house surveys, thermal-fogging and aerial pesticide applications
particularly in response to dengue, chikungunya or Zika virus case reports. In response to the below-target
mating fraction and high mosquito numbers, an IVM consisting of aerial applied larvicide and adulticide
sprays was initiated. Both release and comparator areas would be exposed to the same larvicide and
adulticide applications to ensure adequate assessment of the impact of OX513A releases (Table 2).
• Aerial larvicide was applied on October 20th 2016 in both areas; a second application was planned
the following week for optimal impact on the population of Ae. aegypti but could not be conducted due
to strong winds. Strong winds persisted throughout November and prevented a second application.
• Biweekly aerial application of adulticides were also planned. However, the high winds also
prevented these scheduled applications of pesticide at the optimal time (1h before sunset) to target Ae.
aegypti during November 2016. Six applications (during sunset) targeted at Aedes taeniorhynchus, the
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black salt marsh mosquito, were conducted over both areas between October 29th 2016 and November
16th 2016 (this was part of the Ae. taenyorhyncus standard MRCU control).
Although larvicide and adulticides could not be applied in optimal conditions, it is likely that they
contributed to the decrease of the Ae. aegypti population in both areas in November 2016 together with
the start of the dry season (lower rainfalls, high winds and decrease in temperature).
Date
October 20, 2016
October 29, 2016
October 31, 2016
November 5, 2016
November 6, 2016
November 11, 2016
November 16, 2016

Treatment
Larvicide
Adulticide
Adulticide
Adulticide
Adulticide
Adulticide
Adulticide

Formulation
Bacillus thuringiensis (Bti)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)

Target species
Aedes aegypti
Aedes taeniorhynchus
Aedes taeniorhynchus
Aedes taeniorhynchus
Aedes taeniorhynchus
Aedes taeniorhynchus
Aedes taeniorhynchus

Table 2. Larvicide and Adulticide applications in the release and comparator areas conducted in 2016. The time of
application of the adulticide is optimized for the species targeted as they have different activity periods. An
application outside the peak activity period has a reduced effect on the species.

Population suppression
Aedes aegypti populations are subjected to substantial variations depending on meteorological conditions
(temperature, humidity and rainfall). In Cayman, this is manifest by higher mosquito populations in the
wet hotter season (May to November: avg. 28.3C, 130mm rainfall monthly) and lower in the colder dryer
season (December to April: avg. 25.5C, 60mm rainfall monthly).
Consequently, it makes the assessment of the local population in terms of absolute number difficult to
interpret over prolonged periods and seasons. The impact of the Oxitec programme is therefore assessed
in terms of change in the population of the release area relative to a comparator site. This approach
accounts for underlying seasonally driven effect and any impact of conventional controls that were
applied to both sites. The ongoing change in the population of the release site relative to the comparator
site is presented in Figure 1B as 4 week rolling average values.
Until week 2016-51, the Ae. aegypti populations naturally fluctuated in both areas but remained
comparatively stable (relative change average 4% (sem: 4.5%) through the low and high seasons, even
though populations had increased by a factor of 5 in the high season (7 and 7 eggs/trap in low season vs.
33 and 36 eggs/trap in the high season for the release and comparator areas respectively). This indicates
that, before initiation of the project, populations in both areas were similar throughout seasons and
subjected to similar weather conditions.
Following the high mating fraction from week 2016-47, steady and sustained Ae. aegypti population
suppression was observed from week 2016-51 onwards (Figure 1A) in terms of eggs per trap. The one to
two-month lag between sustained high mating fraction and impact on population is typical of the
technology as the generation time for Ae. aegypti is 2 to 4 weeks.
The adult monitoring shows a similar trend, though of a lower amplitude initially, in terms of population
suppression the 2017 but did not show any population suppression until week 2017-07. This delay might
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be the result of the difference in sampling between the two kind of traps: (1) the adult trap captures
females that are looking for a host and a blood meal before they can lay eggs; (2) the ovitrap collects eggs
from females that have already blood-fed and are ready to lay eggs. These two population of females
might not have a linear relationship resulting in differences in the population change level recorded.
Comparing the eggs/trap ratios between the
two areas over 2016 and 2017 wet seasons
gives a 62% suppression in the release area
(Figure 2, 0.92 vs. 0.35). This figure
highlights the importance of monitoring a
comparator area as the natural level of the
Ae. aegypti population during the 8 weeks
considered in 2017 in the comparator area
(46 +/- 7.5; week 2017-18 to 2017-24) is
higher than the 21 weeks average in 2016
(40 +/- 4.8; week 2016-24 to 2016-44) likely
due to meteorological conditions and
traditional control methods. This level of
suppression is to be expected at this stage of
the programme as the egg bank from last Figure 2: Average number of eggs collected in ovitraps in the
release and comparator areas during the dry seasons of 2016
year is hatching due to the first rains. As the
(before OX513A releases) and 2017 (after OX513A releases). A
population was not under control at the end
65% suppression of the Ae. aegypti population was observed
of last wet season the egg bank in the between the two periods.
treatment area induced an increase of the
population in the treatment area as well. However, it is likely that a part of the eggs was fathered by
Oxitec males, hence the smaller increase in population than the comparator area, resulting in a higher
level of suppression being recorded (Figure 3). This population will die and the remaining population in
the release area should continue decreasing and result in a higher level of suppression in the coming
months.

Figure 3: rolling average of the number of eggs per trap in the release (WB1) and comparator (C1) areas.

-7-

Conclusion
The sustained high mating fraction over the
50 % target during the last 7 months is a clear
indication that the released males are mating
a large majority of the wild females and
competitively overwhelming the wild males in
the release area. The impact on the wild
population is already visible and we are now
observing a 62% suppression of the Ae.
aegypti population in the area after the start
of the wet season (7 weeks). The monitoring
of the release and comparator areas has
enabled the evaluation to take into account
seasonal variations to obtain an unbiased
estimation of the suppression measured in
the release area regardless of the natural
decrease due to the start of the wet season.

Figure 4: Heat map representing the number of eggs in
individual ovitraps in the comparator and release areas in
West Bay (60 in each areas) during week 2017-24.

This outcome is within expectations according to previous field suppression observed in Cayman Islands,
Brazil and Panama with substantial suppression observed within 4 to 6 months following start of releases
at an adequate rate. The observed level of suppression was limited during the dry season as the
population level was low in the comparator area as well. However, the release area has shown consistent
lower levels of infestation for the whole of 2017, confirming that the population has been suppressed.
The map of the number of eggs in each individual trap in both areas show an important suppression in
the release area for the last week of collection (Figure 4). The continuation of the releases and
maintenance of a high mating fraction throughout the beginning of the wet season and the control of the
egg bank from the end of the 2016 wet season are expected to consolidate the suppression of the Ae.
aegypti population in the release area.
The adaptive management of the releases thanks to the fluorescent marker has enabled the programme
to fit the local Ae. aegypti population requirements for suppression and the integration of traditional
control methods. Integrated vector management using larvicides and adulticides, though difficult to
evaluate, could have played a role in the rapid decrease of the populations in both areas in November
2016. The exact synergy between Oxitec and other control methods used by MRCU could be further
evaluated in the future to optimise the impact on the wild population and reduce the cost of Ae. aegypti
control.
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Section 41 Consultations, Delegated Licencing & Permitting, Seizures
Licencing Report, June - September 2017
Activity
Quantity
Aquatic and Marine Species Import Advice 5 Reviews, 371 species approved, 34 objected
Spear Guns
27 Renewals
Lionfish Spears
17 Renewals
Protected Species
1 Permit
Protected Areas
1 Permit
WIZ (New)
2
WIZ (Renewal)
2
Other Permits
1 Permits
Non-NCL Permits
6 Permits
 Aquatic and Marine Species Import Objections
o Most previously objected, all high potential invasive impact
o Cirrhitichthys aprinus, Sorubim lima, Pimelodus pictus, Nandopsis festae,
Neocaridina heteropoda, Hygrophila difformis, Vallisneria spiralis, Crytocoryne
becketti, Holocanthus bermudensis, Gobiodon atrangulatus, Coris gaimard,
Halichoeres hortulanus, Thalassoma lucasanum, Halichoeres melanurus,
Aulonocara “rubescens”, Nimbochromis livingstoni, & Nandopsis festae,
Ctenopoma acuitostre, Sciaenochromis ahli, Holocanthus tricolor, Gobiodon
atrangulatus, Thalasoma lucasanum, Halichoeres melanurus, Sciaenochromis
ahli, Aulonocara “rubescens”, Nimbochromis livingstonii.
 Protected Species
o CTC Cayman Parrots
o Sandbar Stingray Ultrasound TV
 Protected Areas
o CCMI Algae & Parrotfish (nonleatheal, 8") in & out Marine Protected Areas
 WIZ Licences
o Cayman Cappuccino, Moby Dick Tours, Norwester, Long Tail Charters
 Other Permits
o Oxitec Import & Release
 Non-NCL Permits
o CCMI Coral Nursery activity; CCMI Open Permit Non-Invasive Marine
Research; SMU fish collection letter; CCMI Lionfish; Coral Nursery Outplanting;
Cayman Brac Fossil Collection & Export
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Seizure Report:
Quarter

Date
2-Apr-17

Specimen Type
Conch

Amount
2

4 April 2017

Cayman Parrot

1

9 April 2017

Spear Gun
(Hawaiian sling)

1

5 April 2017

Parrot Fish
(Marine Park)
Spear Gun
(Unlicensed)

2Q2017

27 April 2017

Disposal
Released to Sea
Released after
flight feathers
regrew
In lockup as found
property (not
licenced)

3

To Pines

1

In Evidence Locker

Spear Gun

1

In Lockup

9 May 2017

Conch

18

To Meals on
Wheels

22 May 2017

Lobster

6

To Pines

Fish

24

To Meals on
Wheels

Spear Gun

2

In Evidence Locker
(to be destroyed)

15 June 2017

Action
Warning
(Replenishment Zone)
Warning & education
on the law
No Suspects

1 Male warned for
intended prosecution
Unlicensed lionfish
spear seized and male
diver warned for
intended prosecution
Warned for intended
prosecution (Case in
Court)
Warned for intended
prosecution (Case in
Court)
Arrested 2 males. Case
concluded with guilty
pleas. Both fined $200
and community
service.
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Seizure Report:
Lobster

4

Juvenile lobster,
broken up and
thrown into sea.

Spear Gun (hook
stick)

2

Destroyed

5 July 2017

Conch

28

Spear Gun (Pole
Spear)

1

Conch

6

To Golden Age
Home (East End)

Spear Gun
(Hook Stick)

1

-

Lobster

7

To Pines

Conch

7

To Pines

24-Jul-17

12-Jul-17
3Q2017

17-Aug-17

Returned to sea in
Barkers
Replenishment
Zone.
Held in evidence
locker.

Two juvenile males
warned and educated
at DoE with parents
present. Put on
voluntary probation.
Hook sticks signed over
to DoE for disposal.
3 males warned for
prosecution (Case in
Court)
1 male and 1 female
warned for intended
prosecution (out of
season, etc.). Case file
with DPP for ruling.
Both males warned for
prosecution (out of
season, etc.). Case with
DPP for ruling.

14 August Spear Gun
2017 (Hawaiian Sling)

2

In Evidence Locker

2 males warned for
intended prosecution.
File being prepared.

16-Aug-17 Green Turtle

1

Released back to
wild.

No Suspects (Found
flipped and tied up.)

1
1
2

Released to Sea
Released to Sea
To Pines

1

In evidence locker.

12-Aug-17

Queen Conch
Triton Conch
Lobster
Spear Gun (hook
stick)

Green Sea
3-Aug-17
Turtle
September logs not yet collated.

1

Released to sea

2 males warned for
intended prosecution.
Case with DPP for
ruling.
Turtle given medical
aid prior to release. 1
person arrested. (Case
in Court)
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Section 41 Consultation Recommendations, June - Sep 2017
Consultations
Coastal Works Application Review
Comments to Other Agencies
Comments to Ministry of Environment
Planning Application Review
Total

June
1
1
1
46
49

July
1
0
0
32
33

August September
0
1
1
2
0
0
28
27
29
30

Section 41 Consultations, June - Sep 2017
50
45
40
35
30
25
20
15
10
5
0

1

1

1

1

June

0

0

July

0

1

1

0

August

Comments to Other Agencies

Comments to Ministry of Environment

Planning Application Review

Review Results, June - Sep 2017
Other
4%

Approve
96%
Other

0

September

Coastal Works Application Review

Approve
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WP-02: Spear Gun Licencing

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Draft Recommendation for the National Conservation Council to the Cabinet
in relation to terms of spear gun licencing and the importation of spear guns and parts
Executive Summary
The National Conservation Council recommends that in order to implement section 22 of the
National Conservation Law allowing for the import of spear guns by licenced spear gun users,
while having regard to the Council’s obligations under section 22(1)(a & b) to ensure that the
continued practice of spearfishing not be detrimental to the natural resources of the Cayman
Islands, that:
1. The current level of spear fishing be capped at 170 which reflects the current number of
persons licenced;
2. Should the proposals for enhanced marine parks be implemented the number of licenced
spear gun users may be slowly increased.
a. If enhanced Marine Parks are not politically acceptable then the Council will need to
pursue alternative – less environmentally effective, more expensive and more socially
intrusive - methods of reducing fishing pressure such as instituting more rigorous,
licence-based, catch restrictions for other fishing methods.
b. Persons who currently hold or previously held a spear gun licence be given first
opportunity to apply for these increased licences.
3. The Cabinet instruct the Legal Drafting Department to prepare updated Licencing
Directives reflecting these changes, based on instructions from the Department of
Environment on behalf of the National Conservation Council.
4. The Cabinet instruct the Legal Drafting Department to prepare updated Orders, based on
instructions from Her Majesty’s Customs and Police Services, regarding the use and
importation of spear guns, if the Services feel this is necessary to allow the importation of
additional spear guns as allowed for by section 22(2)(d) of the National Conservation
Law.
5. Surrendered spear guns held by the Department of Environment currently or in the future
be destroyed on order from the National Conservation Council.
6. The Cabinet instruct the Legal Drafting Department to prepare updated Licencing
Directives, based on instructions from the Department of Environment on behalf of the
National Conservation Council, clarifying minor inconsistencies in the existing Directives.
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Background
The unlicensed possession and importation of spear guns was an offence in the Cayman Islands
since 1986 and the manufacture of spear guns and parts since 2009. These provisions were
enacted with a view to mitigating unsustainable levels of fish extraction by the gradual
elimination of the means to utilise this method of fishing.
Since the August 2015 implementation of Part 5 of the National Conservation Law, 2013 (NCL)
and the revocation of the Marine Conservation Law (20013R) (MCL) licencing of spear guns
falls under the functions of the National Conservation Council (Council) and has been carried out
on their behalf under authority delegated to the Director of the Department of Environment
(DoE). Previously licencing was conducted by and on behalf of the Marine Conservation Board
(Board) by the Secretary of the Board, under the Marine Conservation Law and various Board
policies. The Marine Conservation Board disbanded in September 2015 in the commencement
of Part 1 of the NCL.
The National Conservation Council (Licence and Permit) Directives, 2016 (Directives) replaced
the equivalent MCL Directives on 11 August 2016.
Offences originally established under the MCL (section 15) namely (i) possession of a spear gun,
(ii) taking of marine life with the aid of a spear gun, or (iii) possession of any marine life taken
with the aid of a spear gun, without a licence were carried forward under section 34(c) of the
NCL. Under section 22 of the NCL a licence may be granted to meet traditional or cultural
needs only if the NCC is satisfied that there will be no detriment to the survival of protected
species or their populations, and that there will not be any adverse effect on a protected area or
ecological process. To address these stipulations the Directives provide that only persons who
are Caymanian, over the age of 18 and holders of an owner’s licence under the MCL are eligible
to be granted a licence.
Renewal of Licences
For the avoidance of doubt,
1. Only a person who has a spear gun licence which has expired after 1 September 2015
(170 persons), i.e., licence issued by the Marine Conservation Board before they
disbanded in Sept 2015, are eligible for the renewal of a spear gun licence.
2. For renewal applications received by close of business on Friday 30 March 2018 all backfees from the last renewal due date to the current application date, along with the
payment of the renewal fee for the new year, are required to be paid.
3. After 31 March 2018 spear gun renewal applications will only be accepted within 90
calendar days of the date of expiration. After 90 calendar days licence renewal
2
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applications shall be rejected. (This will be carried out in such a way as to comply with
NCL section 23(5) Renewal & Amendment of Licences and section 24(2 & 4) on not
renewing Licences.)
The above clarifications will be inserted in to the Directives.
Increasing Access to Spear Gun Licences
In contrast to the MCL, persons eligible for a licence under the NCL are also eligible under
section 22(2)(d) for “the allowance for the purchase of new and replacement of parts on any and
all equipment used to fulfil the purpose of the licence.” This new provision which was proposed
at the Committee stage of the National Conservation Bill, once enacted by the Legislature,
reflected a change in Government policy towards spear guns. Previous Government policy was
to phase out spear fishing through natural attrition, in order to promote other forms of marine
resource use. (Spear fishing, because of its ability to target large, reproductively important
individuals, is far more detrimental than other forms of recreational fishing.)
Section 22(1) of the National Conservation Law sets out the criteria under which the National
Conservation Council “may upon written application by any Caymanian grant a licence to him
exempting him from any of the provisions of Part 4 of this Law to meet traditional or cultural
needs”. The Council must be satisfied that
“(a) the hunting or collecting of a protected species will not be detrimental to the survival of that
or any other protected species or its critical habitat;
(b) the activity will not significantly reduce any population of a protected species; and
(c) the activity will not have an adverse effect on the maintenance of a protected area or on any
ecological process.”
Coral reef health and fish populations have both greatly decreased from historic levels and DoE
surveys show that both are currently under threat. While current levels are generally acceptable
to the public, the Cayman Islands socioeconomic reliance on healthy reef ecosystems with
abundant populations of reef fish suggest that further declines would be unacceptable. Public
surveys have indicated a desire by the people of the Cayman Islands for continued or improved
marine resource quality. Surveys also show heavy recreational fishing pressure. This fishing
pressure, increasing with growing human populations on all three islands, combined with climate
change, coral diseases, sea urchin loss due to disease, and the presence of invasive species means
that reef health and fish populations will continue to decline if not more proactively managed.
At its 24 February 2016 meeting the National Conservation Council recommended an enhanced
system of Marine Parks to the Cabinet for their approval as the best way to achieve sustainable
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use of Cayman’s marine resources in the long term, in the face of escalating threats. Enhanced
Marine Parks, as recommended to Government at a presentation to Cabinet in March 2016, are
designed to optimise ecosystem resiliency, providing the best opportunity for Cayman’s reefs,
other marine ecosystems, fish and other marine life populations to withstand these increasing
threats. Further, with a proposed increase in no-take areas (in Grand Cayman from ~14% to
~40% of shelf area) it is hoped that the proposed enhanced marine parks will not just sustain, but
perhaps increase, the health of the reefs and fish populations of the Cayman Islands. With this in
mind, an enhanced system of marine protected areas may be able to support a proportional
increase in the number of spear fishers. It is therefore proposed that, should the proposals for
enhanced marine parks be adopted, spear fishing numbers be allowed to increase, for example by
25 to 50 persons per year, to 300 licenses, with ongoing DoE marine resource surveys & fisher
surveys to inform future adaptive management. (It might be that this rate of increase will be too
great, or that in the future additional fishing methods will need to be limited through licencing, if
reef health and fish populations are to be sustained.). However, until the proposals for the
enhanced marine parks have been enacted, any enlargement of the pool of potential spear gun
licensees within the Cayman Islands will only increase the need for other more restrictive
management in the immediate future.
Some of the increase in spear gun authorisations could be for the take of pelagic species only,
potentially including permits for visiting anglers. However such an authorisation scheme would
have to be carefully designed as, in order to remain compatible with sections 22(1) and 20(2),
there would have to be additional restrictions on those authorisations. Any such pelagic-only
authorisations will likely need to be administered under separate, bespoke, directives developed
separate from and subsequent to the initial changes outlined in this proposal. If not done
separately the current proposed changes could be substantially delayed.
As there were persons who previously held a Marine Conservation Board spear gun licence, but
whose licence was allowed to lapse for various reasons, these persons should be given first
priority for any additional spear gun licences, as they are the most likely persons to meet the
NCL criteria of a Caymanian meeting traditional or cultural needs. (It should be borne in mind
that spear fishing as a common activity was only introduced to the Cayman Islands in the 1950s
and as a result cannot properly be considered “traditional” or “cultural”.) If there are still
additional licences available these could be distributed by randomly selecting from eligible
applicants at the end of a fixed time application period, e.g., a six week application period, after
which names are drawn at random from the pool of eligible applicants.
In Summary:
1. The number of spear fishing licences issued (renewal or new) in 2018 to not
exceed 170.
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2. Persons renewing licences to be given first priority, followed by persons who
previously held a licence but allowed them to lapse as their spear gun became
inoperable, or they could no longer get a licence for someone else’s spear gun.
a. Note: This will amount to an amnesty for persons with old guns who may
now have an opportunity to relicense them and, under the NCL, bring in
new parts to repair the gun. Or simply import a new spear gun of their
own.
3. If the proposals for an enhanced marine parks system are enacted, then the
Council would be able to consider a proportional increase in spear fishing
permits, with ongoing DoE marine resource surveys & fisher surveys to inform
future adaptive management.
Allowance for the above quantification of the spear gun licences will be inserted in to the
Directives.
Importing Spear Guns
Section 22(2)(d) of the NCL provides for “the allowance for the purchase of new and
replacement of parts on any and all equipment used to fulfil the purpose of the licence.” A
process is needed to allow this without creating an inadvertent loophole that would stimulate the
import of spear guns for illegal use. The process should also minimise bureaucracy that will
drain government agency resources and make things more cumbersome for license holders.
It is therefore proposed that:
1. H.M. Customs be requested to hold any imported spear guns for licencing by the
Department of Environment.
a. Spear guns imported but not licenced, or imported and licenced but not collected
by the importer, be turned over to the Department of Environment for disposal.
2. H.M. Customs be requested to retain spear gun parts on their prohibited items list, unless
imported by a person holding a valid spear gun licence.
The application of section 6 of the Customs (Prohibited Goods) Order (2017 Revision) by the
Customs Department is independent of the National Conservation Law and its Directives.1
Public safety restrictions on the import of spear guns will remain outside of the National
Conservation Law’s remit.
“The import of bows, catapults or other manually operated weapons which are capable of projecting arrows or other
missiles is prohibited, except that such objects may be imported, when accompanied by a permit signed by the Commissioner
of Police, by a natural person in connection with his competitive sporting activities or the carrying on by him of activities
relating to the cultural or historical aspects of weapons.”
1
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Since licenced persons may only possess one spear gun, since all spear guns must be tagged, and
since there is no practical difference between the importation of a new gun and the transfer of a
used gun between licenced spear fishers, the transfer of spear guns, or the disposal of spear guns
to allow licence holders to replace them with new (to them) spear guns, will be allowed.
As a practical matter the Department of Environment would use its discretion and not investigate
anyone transferring a previously licenced spear gun to a person holding a current valid spear gun
licence. The licence holder could simply import a new gun anyway and the transfer (an amnesty
for the unlicensed spear gun and owner) reduces the number of unlicensed spear guns in the
country. This would not apply to persons attempting to licence not previously licenced spear
guns.
Allowance for the licenced importation of new spear guns, the transfer of spear guns between
licence holders, and the voluntary surrender for destruction of old spear guns will be inserted into
the Directives.
It is therefore proposed that the National Conservation Council (Licence and Permit) Directives,
2016, be revised as follows:
7(1) The Council, when granting a spear gun licence, in the licence (b) shall prohibit the licensee from selling, lending or giving the spear gun to any
other person who does not possess a valid spear gun licence;
For the issue of the new identification tag to a licensee, i.e., to licence a new spear gun or
transfer an old gun to a new licence holder, any spear gun previously licenced to the licence
holder must be either
1. surrendered for disposal by the Council under a Disposal Order; or
2. transferred to another license holder.
There is no charge (financial or legal) for voluntary surrender of spear guns (licenced or
unlicensed) or parts for destruction under a Disposal Order.
Disposal of Spear Guns
Spear guns (and parts) surrendered to the DoE in the course of the licencing procedures, or
otherwise, will be recorded and disposed of under specific Disposal Orders from the Council.
Such surrender, and disposal orders, are separate from the powers of seizure by conservation
officers, and disposal by the court and conservation officers, contained in section 28 of the Law.
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The Department of Environment currently holds a number of spear guns that were surrendered to
the Marine Conservation Board Secretary, during licencing applications, on the order of the
Marine Conservation Board, for having been manufactured or imported after the 1986 Marine
Conservation Law prohibited the import of spear guns and therefore had to have been illegally
imported. Further spear guns were surrendered for other reasons, e.g., possession of a second
spear gun when the rules changed to limit ownership to one spear gun per person, or spear gun
that the owner no longer intended to use and so did not wish to keep relicensing.
These spear guns (64 spear guns) will be made subject to a Disposal Order at the earliest
convenience.
Additional Licencing Directive Changes
Clauses 12 and 17 of the Directives require that licences for seine nets and fish pots stipulate a
limit on the number of jacks or goggle eyes and bony fish that may be taken, with the net or pot
respectively, in any one period of twenty-four hours beginning at midnight. This was an
oversight in drafting the Directives and is not considered necessary at this time for these methods
of taking fish.
Clause 7(d) of the Directives refers incorrectly to an identification permit where it should
reference an identification tag.
The clarification applied to the spear gun section of the Directives that back fees are required
before issuing new or renewed Permits, and that Permits must be kept up to date or will be
judged as having lapsed, should also fairly be applied to other Permit and Licence types.
It is therefore proposed that the National Conservation Council (Licence and Permit) Directives,
2016, be revised as follows:
i)

ii)

Seine Nets
a) Delete 12(1)(d)
b) Insert 12 (5): The Council, when granting a seine net licence, may in the licence limit
the number of jacks or goggle eyes (carangidae family) that may be taken with the net
in any one period of twenty-four hours beginning at midnight.
Fish Pots
a) Delete 17(1)(d)
b) Insert 17(5): The Council, when granting a fish pot licence, may in the licence limit
the number of bony fish (Teleostei) that may be taken with the net in any one period
of twenty-four hours beginning at midnight.
7
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iii)

Spear Gun Licence Tag
a) 7(4) A person who fraudulently imitates, alters, mutilates, destroys or uses, or
fraudulently lends or allows to be used by any other person, a spear gun licence or an
identification permit tag commits an offence.

That the Directives be updated as appropriate to permit the collection of back fees before issuing
new or renewed Permits. And that Permits or Licences not renewed in a timely fashion (the same
time frame as being applied to spear gun licences) be considered to have lapsed.
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WP-03 Delegation of Authority to Director
PRELIMINARY
IT IS NOTED that:i)
Under Part 1 of the Law, the Council may delegate any of its functions, other
than the making of orders and the issuing of directives, to the Director
(Department of Environment) or to any committee or sub-committee of its
members.
ii)
Under Part 5 of the National Conservation Law, Permits and Licences, the
Council may, upon written application, grant a permit or licence exempting the
applicant, subject to various limitations and conditions, from various provisions of
the National Conservation Law.
iii)
By resolutions made in General Meeting on 18 May 2016 and 22 March 2017 the
Director was authorised under those power of delegation to receive and process
routine applications for permits and licences made in accordance with the
National Conservation Council (Licence and Permit) Directives, 2016, was
required to report on licences and permits issued, and was required to consult
with the Council promptly on applications that were deemed to be not routine.
iv)
Since the coming into force of Part V of the Law on 15 August 2016 the Director
has also received and dealt with a number of applications for permits under
section 20 not falling within the purview of the Directive; such applications having
been reported and, where deemed necessary by the Director, consulted upon
with the Council.
v)
The Council proposes to ratify the issuance of permits by the Director and to
formally delegate to the Director the power to receive and process all forms of
applications under sections 20 and 22.
vi)
The Council also proposes to re-affirm and restate the delegations of authority
granted to the Director in respect of (a) issue of licences, permits and (b) duties
of consultation by governmental entities with the Council, and to amend the
signing authority of the Director to permit the Director to delegate that function
within the Department.
vii)
It is further noted that, notwithstanding the delegation of any matter to the Diretor,
the Council may choose to exercise its powers to make a decision in respect of
any application or consultation.
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WP-03 Delegation of Authority to Director
MOTION/ DRAFT RESOLUTION
Proposer:
Seconder:
i)

ii)

That all permits issued by the Director pursuant to Part V of the Law on behalf of
the National Conservation Council, up to and including the date of this resolution
are ratified, confirmed and approved in all respects.
That the delegations previously made to the Director in relation to applications for
permits and licences, and consultations be consolidated and restated as follows:
a. Section 20, Permits and Section 22, Licences
That the Director be delegated on behalf of the Council to receive and process all
applications for permits and licences pursuant to sections 20 and 22 (Part V) of
the Law, to approve or deny, in its discretion, such applications, and to
correspond with and communicate its decision to applicants.
b. Section 35(1), consultations from the Director of Department of Agriculture
and the Management Authority in relation to the importation, possession
or transport of alien or genetically altered species.
c. Sections 41-43, General Obligations (of government entities to consult
before making decisions affecting the environment) and related Schedules
of Inspections and Environmental Impact Assessments.
That the Director be delegated on behalf of the Council to receive and process
consultations pursuant to section 35(1) and sections 41 - 43 of the Law, to
prepare recommendations and to correspond with and communicate its
recommendations to the consulting body(ies).
Provided, in all cases, in so doing, the Director shall adhere to any Directives,
Guidance Notes, Orders, Regulations or resolutions of the Council in force at that
time.

iii)

That the Director may consult with the Council (or other relevant authorities or
individuals) on any application or consultation; but the Director shall notify the
Council promptly on matters likely to trigger an Environmental Impact
Assessment or a strategic environmental assessment (SEA) or to impact a
protected species on Part 1 of Schedule 1 (species protected at all times)
regardless of whether an EIA or SEA would otherwise not be indicated.

iv)

That, in the case of either of (a) any document, permit or licence issued by the
Council directly, or (b) any document, permit or licence issued by the Director
under a delegated authority, the Director DoE is authorised to execute such
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document, permit or licence for and on behalf of the Council or on behalf of the
Director, as the case may be; and that the Director DoE is authorised to delegate
that function of execution to any member of staff of the DoE provided always that
the person to whom the power of execution of the document, permit or licence is
delegated is not the sole person acting in relation to the preparation of the
document, permit or licence.
v)

That the Director shall continue to report all activities in relation to the delegated
functions to the Council on a regular (ordinarily monthly) basis.
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WP-04 Licencing Requirement Waiver
PRELIMINARY
IT IS NOTED that:i)
Sections 20 and 22 of the National conservation Law, 2013, give the National
Conservation Council the authority to issue Permits and Licences exempting
persons from certain aspects of the National Conservation Law, provided that the
permit or licence is compatible with sound conservation management.
ii)
In considering applications for permits or licences under The National
Conservation Council (Licence and Permit) Directives, 2016, generally,
‘the Council shall have regard to all the circumstances of the case, and in
particular to whether the applicant (a) has been convicted of any offence against the Law, the Animals Law
(2015 Revision), the Marine Conservation Law (2013 Revision), any
regulations or directives under those laws;
(b) has been convicted of any offence involving violence or the threat of
violence; or
(c) failed to comply with any term or condition of a permit or licence issued
under the Law.’
iii)
In order to meet the above requirements persons applying for permits or licences
are required to present a police record / clearance certificate. Only persons with
a ‘clean’ police record (and who meet all other relevant requirements) may be
approved by the Department of Environment under authority delegated by the
National Conservation Council.
iv)
Previously, under the Marine Conservation Law (repealed) certain groups of
persons of applying for similar permits or licences were deemed by the Marine
Conservation Board to be of good character and the requirement for a police
clearance certificate was waived.
v)
The Department of Environment proposes to codify the categories of persons to
be exempted from the requirement to produce a police clearance certificate.
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MOTION / DRAFT RESOLUTION
That on an application, for a licence or a permit under sections 20 or 22 of the Law to
which the National Conservation Council (Licence and Permit) Directives, 2016 apply,
by a person falling within one or more of the following categories, he or she may be
exempted from the requirement to produce a police clearance certificate.
a. Active Police Officers
b. Active permanent Department of Environment staff
c. Active temporary Department of Environment staff, volunteers or interns
d. Past Department of Environment staff known to the Department to still be
of good character
e. Conservation Wardens
Proposer: DoE
Seconder:
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WP-05: Conservation Wardens
PRELIMINARY
IT IS NOTED that:i)
Section 48 of the National conservation Law, 2013, gives the National
Conservation Council the authority to appoint Conservation Wardens.
48.
(1) Subject to subsection (4), the Council may designate suitable
persons to be conservation wardens and the Council shall grant
conservation wardens such powers and responsibilities as the Council
considers necessary to enable them to assist in the enforcement of this
Law.
(2) A conservation warden shall hold office at the Council’s
pleasure.
(3) Conservation wardens designated under this section shall serve
voluntarily and shall not be entitled to claim or receive any remuneration
for their services other than such allowances and gratuity payable from
public funds as may be prescribed.
(4) A conservation warden designated under this section, while on
duty, for the purpose of performing his duty, may be granted all the
powers and immunities of a conservation officer appointed under this Law,
other than the power of arrest.
ii)

iii)

iv)

v)

The National Conservation Council has, at the request of the Department of
Environment, appointed Department of Environment staff stationed on the Sister
Islands who are not appointed Conservation Officers on the terms of section 25
of the Law, to be Conservation Wardens so that, they may carry out routine
enforcement checks, as required, as part of their job.
At its 14 June 2017 meeting the Council ratified its decision to appoint Mr.
Michael Guderian as a Conservation Warden for Little Cayman with all the
powers and immunities provided by section 48(4) and 48(5) of the National
Conservation Law other than the power of arrest
Mr. Guderian replaced the previous Department of Environment Little Cayman
officer, Mr. Keith Neale who was appointed a Conservation Officer at the 24
August 2016 General Meeting of the Council. Also appointed at that meeting was
Cayman Brac Operations Officer Mr. Robert Walton.
DoE and Council wish to provide rules for the termination of appointments of DoE
staff as a Conservation Wardens.
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MOTION / Resolution
a. That appointments of DoE staff as a Conservation Warden shall terminate
with effect from the earlier of (a) the date that the member of staff is reassigned by the Director to duties not requiring Conservation Warden
status or (b) the date that they cease to be an employee of the DoE.
b. That the Director promptly notify the Council of the termination of
Conservation Warden appointments.
c. That the Secretary open a Register of Conservation Warden to record the
details of all appointments of Conservation Wardens and a summary of
such appointments be included in the Annual Report.
d. Any Conservation Warden who ceases to hold office by virtue of the
above provision (a) except a Warden who has been terminated for cause,
shall be eligible for reappointment by the National Conservation Council.
e. And it is NOTED THAT Mr. Neale’s appointment as a Conservation
Warden terminated with effect from the date that he ceased to be an
employee of the DoE.
Proposer:
Seconder:
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WP-07: Ratification of MRCU Oxitec OX513 Aedes aegypti Import Advice & Release Permit
At the 14 June 2017 meeting Council approved a Permit under section 35 of the National Conservation
Law for the import (advice thereon to the Department of Agriculture) and release of genetically
modified OX513 Aedes aegypti mosquitoes in the Cayman Islands, with a number of conditions. Since
that meeting the Council has, in principle and pending ratification, agreed to variations requested by or
conditions met by the applicant. For clarity of the record the Council will consider and approve or not
the current status of the conditions of the OX513 Aedes aegypti import and release Permit (tabled
separately). All ratified permit conditions, including those that have been met, remain in effect.
Permit Condition
Note
1) All conditions and undertakings included in a. General Requirement
the application form and attached documents b. Annual Report, June 2017, received (tabled
making up part of the application (if any) shall
separately)
be complied with.
2) Increased import of up to 4kg of eggs per a. Requested by applicant on 20 June 2017.
month has National Conservation Council b. For the large-scale rollout, increase imports of
approval.
eggs from 2kg per month to 4kg per month.
c. Permitted release numbers will not be
exceeded but an enlarged import approval
would provide a contingency supply of eggs if
necessary. While hatch rates have been good
there have been vagaries, possibly due to
varying shipment temperatures and very
occasionally a failures in adult rearing.
d. Council reviewed and gave approval subject
to ratification at the next suitable general
meeting to the applicant’s request to increase
their import volume to 4kg of eggs per month,
and agreed those changes could be reflected
on an updated conditions page of the MRCU
Permit, pending ratification.
3) Positive review by the Medical Officer of a. On 29 June 2017, after reviewing the project
Health of the overall release programme,
documents, the Medical Officer of Health
including use of horse blood as food stock for
consented to the continuation of the release of
breeding mosquitoes. – Received 29 June 2017
genetically modified OX513 Aedes aegypti
mosquitoes in the Cayman Islands.
b. Correspondence documents tabled separately
for reference.
c. The specific horse blood mention arose from a
Department of Environment misapprehension,
corrected by the applicant, that synthetic blood
was to have been used.
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4) Renewals of certificates ISO 9001:2008 Still in effect. No action expected until closer to
(FS28907) and ISO 14001-2004 (EMS September 2018.
590359) be provided prior to or at the
expiration of the current certificates, i.e., 14
September 2018, but at least before any
imports occur after 14 September 2018. That
Council be notified immediately should
Accreditation Certificate for Lab 2496 cease to
be in effect, or there be any other changes to
the accreditation or source of donor blood.
5) A plan for disposal of waste water from all a. Waste water disposal plan for Oxitec Mass
current and future rearing facilities for
Rearing Unit and MRCU Insectary at MRCU
OX513A Aedes aegypti in the Cayman Islands
Headquarters, 99 Red Gate Road, was
is submitted and implemented to the
provided on August 14th and accepted by DoE
satisfaction of the Water Authority and the
on August 15th 2017, including Water
Department of Environment, such that no
Authority 2014 Approval of proposed
reasonable potential can exist for OX513A
discharge plan.
Aedes aegypti to breed in wastewater b. Supporting documents tabled separately for
containing tetracyclines from these facilities.
reference.
d. Waste water disposal plan for Oxitec Mass c. Will have to be met individually and
Rearing unit at MRCU Headquarters, 99
separately for any future rearing facilities.
Red Gate Road, was provided on August
14th and accepted by DoE on August 15th
2017, including Water Authority 2014
Approval of proposed discharge plan.
6) Before any OX513A Aedes aegypti are Still in effect. No applications for expansion, nor
transported to or released on Cayman Brac or notification of tests.
Little Cayman, tests are conducted by the
applicant to establish whether OX513A Aedes
aegypti are at all capable of hybridizing with
Aedes mediovittatus, and that expansion of
OX513A Aedes aegypti releases on Cayman
Brac or Little Cayman be subject to separate
consultation with the National Conservation
Council after completion of these tests.
7) Active monitoring for persistence or spread of Still in effect. No reports of anomalous
OX513A Aedes aegypti is continued on a occurrences.
permanent, ongoing basis in and around all
release areas and around rearing facilities, and
that any anomalous occurrences are reported to
the Council immediately and investigated by
the applicant as a matter of urgency.

Interim report MRCU - February 2017
Friendly Aedes aegypti project in West Bay

Introduction
A nine month collaborative project has been established between the Mosquito Research and Control
Unit (MRCU) and Oxitec to deliver a pilot operational program of Oxitec’s innovative control system for
Aedes aegypti, by sustained release of the OX513A Ae. aegypti males (also known as Friendly Ae. aegypti).
The objective of the project is to demonstrate the efficacy of the technology in an operational setting as
a precursor for full integration into the MRCU operations across the Cayman Islands. The current project
is due to finish in April 2017, and this report provides interim results.
Oxitec’s approach is based on a genetically modified strain of Ae. aegypti (OX513A) developed in 2002,
which has two additional genes; a self-limiting gene, and a fluorescent marker. When OX513A male
mosquitoes, that cannot bite and spread diseases, are released they seek out and mate with wild females.
All the offspring fathered by the OX513A males inherit the two additional genes. The self-limiting gene
causes descendants to die before adulthood; hence repeated releases of Oxitec males cause reductions
in the successive generations. The fluorescent marker enables dynamic adaptive management of the
release rate to ensure suppression of the local Ae. aegypti population.
Oxitec delivers this solution in conjunction with local teams and adapted to local circumstances including
the use of complementary vector control tools such as breeding-site reduction, public education and
chemical insecticides. Projects begin with a period of community engagement and infestation monitoring
before starting releases of Friendly Ae. aegypti. The location of release points and number of Friendly Ae.
aegypti released are adapted in response to the local infestation as informed by weekly monitoring.
In the Cayman Islands, the Friendly Aedes aegypti project was announced on May 5th 2016 followed by an
extensive program of community engagement activities that ensured the majority support of Caymanians.
The first release was conducted on July 28th 2016 at the Public Health Clinic of West Bay in presence of
Timothy McLaughlin, the Public Health surveillance officer. The production and releases were ramped up
and OX513A males started to be distributed in the treatment area mid-August. In parallel, the monitoring
in the treatment and comparator areas, started in 2015, continued in order to evaluate the suppression
of the local Ae. aegypti population and enable dynamic adaptive management of the programme.
Community engagement
The Friendly Aedes aegypti project started with an intense
community engagement program utilising a wide variety of
methods adapted to the local conditions and culture.
Communication strategy was developed in collaboration
and with support from public services. Both the Mosquito
Research and Control Unit and the Public Health
Department provided resources to help spread information
and answer questions about the project.
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A number of activities were conducted including door-to-door visits in the release area, information
booths and distribution of leaflets in several locations on Grand Cayman, a public meeting, radio and
television talk shows as well as public service messages in newspapers and on radio.
A public opinion survey conducted in July 2016 revealed that 80% of the population of Grand Cayman had
heard about the project and that 69% supported the Friendly Aedes aegypti project, validating the
strategy followed. Activities to reach out to the community have continued since the beginning of the
releases and will continue throughout the project.
Releases
The first release of OX513A Ae. aegypti males was conducted on July 28th 2016. The production was
ramped up to operational schedule, three batches per week, from the beginning of August 2016.
Consequently, full operational releases effectively started in mid-August with average level of circa
300,000 OX513A males per week (from weeks 33-2016 to 43-2016, Figure 1A). There was a temporary
drop in target production during weeks 44-2016 and 45-2016 (Figure 1A). This was due to disruption in
transportation of egg shipments from the UK due to Hurricane Matthew.
Subsequently the release rate increased by approximately 33% from circa 300,000 to 400,000 OX513A
males per week. Increase in production from initial rates was in response to the high mosquito population,
due to seasonality, and the corresponding below target percentage of fluorescent larvae recovered from
ovitraps. The percentage of fluorescent larvae is a proxy for the fraction of wild females mated with
OX513A males; a target of over 50% is recommended for operational deployment. The production was
increased by moving the maturation and storage of the adults into a nearby facility and increasing
production space.
The quality of the males released was confirmed by the quality control processes conducted in the
production facility ensuring that the OX513A males were in optimal conditions to find and mate with the
wild Ae. aegypti females.
Monitoring
Regular weekly ovitrap surveillance was initiated before releases began and has been maintained to assess
local population infestation in the release and the comparator areas. Ovitraps mimic natural breeding
sites of Aedine mosquitoes and are used to collect eggs laid by females. They provide a sensitive measure
of both presence (Ovitrap Index: proportion of positive traps) and abundance (Average number of eggs
per trap) of the local population of Ae. aegypti.
Within the release area, ovitraps can additionally be used to assess mating fraction (proportion of the wild
females mated with OX513A males) by detecting the fluorescent marker in the larvae hatched from the
eggs collected. This key metric allows dynamic adaptive management of the releases to respond to the
local population density thereby ensuring efficiency. For operational use, we target over 50 % mating
fraction for rapid suppression.
Through regular monitoring of the population in both the treatment and comparator areas, a sharp
seasonal increase in Ae. aegypti population in early June 2016 was detected and maintained until
November 2016 at the end of the rainy season when the population decreased in both areas. Average
number of eggs per trap was approximately 5 fold higher in the high season compared to the preceding
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low season (mean of 7 and 7 eggs/trap in low season vs. 33 and 36 eggs/trap high season for release and
comparator areas respectively). Infestation levels in the release and comparator areas remained
comparable through pre-release baseline monitoring into high season when releases were initiated.
Mating Fraction was assessed in the release area from initiation of releases with fluorescent larvae being
detected in the ovitraps in August. Due to the pre-mated females present before the start of the releases
- female Ae. aegypti mate only once in a lifetime of 2 to 4 weeks - it is expected that the fluorescence will
increase in the 4 weeks of initial releases before stabilising. Although increasing from 5% in
August/September to 28% in October/November, we did not go beyond the 50% fluorescent rate target
(Figure 1A). From mid-November onwards there was a sharp increase in mating fraction, averaging 95%
(standard error of the mean [sem]: 3.4%) from week 47-2016 to 03-2017 well above the 50% target. This
corresponded with both, an increase in release rate by approximately 33% and the start of the dry season
resulting in seasonal drop in population of Ae. aegypti. Both these factors likely contributed to higher
numbers of released OX513A males compared to local male counterpart.

Figure 1: (A) Number OX513A males released per week and Mating Fraction (Percentage of marked
fluorescent larvae) observed in the release area of West Bay. The dotted line indicates two missing data
points; (B) Relative change in population in the release area relative to the comparator area. A negative
value indicates suppression in the release area.
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Adaptive Management
In accordance with adaptive management approach to Oxitec’s control strategy, a two-fold strategy was
adopted to achieve the 50% fluorescence target, when this was not initially attained under the challenging
conditions of seasonally driven high infestation rates; an increase in release rates, coupled with insecticide
applications in an integrated vector control approach.
Increased release rate
The production unit was expanded in order to allow a 33% increase in total production. In order to do this
the maturation and storage of the adults was transferred to a nearby facility increasing overall production
space.
Traditional control
During the rainy season, Ae. aegypti population levels are high and an integrated vector management
(IVM) approach is desirable to achieve suppression. MRCU typically implements multiple methods to
tackle Ae. aegypti populations including; house surveys, thermal-fogging and aerial pesticide applications
particularly in response to dengue, chikungunya or Zika virus cases reports. In response to the belowtarget mating fraction and high mosquito numbers, an IVM consisting of aerial applied larvicide and
adulticide sprays was initiated. Both release and comparator areas would be exposed to the same larvicide
and adulticide applications to ensure adequate assessment of the impact of OX513A releases (Table 1).
 Aerial larvicide was applied on October 20th 2016 in both areas; a second application was planned
the following week for optimal impact on the population of Ae. aegypti but could not be conducted due
to strong winds. Strong winds persisted throughout November and prevented a second application.
 Biweekly aerial application of adulticides were also planned. However, the high winds also
prevented these scheduled applications of pesticide at the optimal time (1h before sunset) to target Ae.
aegypti during November 2016. Six applications (during sunset) targeted at Aedes taeniorhynchus, the
black salt marsh mosquito, were conducted over both areas between October 29th 2016 and November
16th 2016 (this was part of the Ae. taenyorhyncus standard MRCU control).
Although larvicide and adulticides could not be applied in optimal conditions, it is likely that they
contributed in the decrease of the Ae. aegypti population in both areas in November 2016 together with
the start of the dry season (lower rainfalls, high winds and decrease in temperature).
Table 1. Larvicide and Adulticide applications in the release and comparator areas conducted in 2016. The
time of application of the adulticide is optimized for the species targeted as they have different activity
periods. An application outside the peak activity period has a reduced effect on the species.
Date
Treatment Formulation
Target species
October 20, 2016
Larvicide
Bacillus thuringiensis (Bti)
Aedes aegypti
October 29, 2016
Adulticide Chlorpyrifos (Mosquito Mist 2)
Aedes taeniorhynchus
October 31, 2016
Adulticide Chlorpyrifos (Mosquito Mist 2)
Aedes taeniorhynchus
November 5, 2016
Adulticide Chlorpyrifos (Mosquito Mist 2)
Aedes taeniorhynchus
November 6, 2016
Adulticide Chlorpyrifos (Mosquito Mist 2)
Aedes taeniorhynchus
November 11, 2016
Adulticide Chlorpyrifos (Mosquito Mist 2)
Aedes taeniorhynchus
November 16, 2016
Adulticide Chlorpyrifos (Mosquito Mist 2)
Aedes taeniorhynchus
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Population suppression
Aedes aegypti populations are subjected to substantial variations depending on meteorological conditions
(temperature, humidity and rainfall). In Cayman, this is manifest by higher mosquito population in the wet
hotter season (May to November: avg. 28.3C, 130mm rainfall monthly) and lower in the colder dryer
season (December to April: avg. 25.5C, 60mm rainfall monthly).
Consequently, it makes the assessment of the local population in terms of absolute number difficult to
interpret over prolonged periods and seasons. The impact of the Oxitec programme is therefore assessed
in terms of change in the population of the release area relative to a comparator site. This approach
accounts for underlying seasonally driven effect and any impact of conventional control that were applied
to both sites. The ongoing change in the population of the release site relative to the comparator site is
presented in Figure 1B as 4 week rolling average values.
Until week 51-2016, the Ae. aegypti populations naturally fluctuated in both areas but remained
comparatively stable (relative change average 4% (sem: 4.5%) through the low and high seasons, even
though populations had increased by a factor of 5 in the high season (7 and 7 eggs/trap in low season vs.
33 and 36 eggs/trap in the high season for the release and comparator areas respectively). This indicates
that populations in both areas are similar throughout seasons and subjected to similar weather
conditions.
Following the high mating fraction from week 47-2016, steady and sustained Ae. aegypti population
suppression was observed from week 51-2016 onwards (Figure 1A). The one to two month lag between
sustained high mating fraction and impact on population is typical of the technology as the generation
time for Ae. aegypti is 2 to 4 weeks.
Comparing the eggs/trap ratios between the
two areas over 2016 and 2017 dry seasons
gives a 79% suppression in the release area
(Figure 2, 0.97 vs. 0.21). This figure highlights
the importance of monitoring a comparator
area as the natural level of the Ae. aegypti
population during the 4 weeks considered in
2017 in the comparator area (5.2 +/- 0.6;
week 53-2016 to 03-2017) is lower than the
12 weeks average in 2016 (7.3 +/- 1.2; week
12-2016 to 23-2016) likely due to
meteorological conditions and traditional
control methods. This level of suppression is
to be expected at this stage of the programme Figure 2: Average number of eggs collected in ovitraps in
and confirms that the programme is well on the release and comparator areas during the dry seasons of
2016 (before OX513A releases) and 2017 (after OX513A
track.
releases). A 79% suppression of the Ae. aegypti population
was observed between the two periods.
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Conclusion
The sustained high mating fraction over the 50 % target during the last 2 months is a clear indication that
the released males are mating a large majority of the wild females and overwhelming the wild males in
the release area. The impact on the wild population is already visible and we are now observing a 79%
suppression of the Ae. aegypti population in the area. The monitoring of the release and comparator areas
has enabled to take into account seasonal variations to obtain an unbiased estimation of the suppression
measured in the release area regardless of the natural decrease due to the start of the dry season.
This outcome is fully within expectations according to previous field suppression observed in Cayman
Islands, Brazil and Panama with substantial suppression observed within 4 to 6 months following start of
releases at an adequate rate.
The adaptive management of the releases thanks to the fluorescent marker has enabled the programme
to fit the local Ae. aegypti population requirements for suppression and the integration of traditional
control methods. Integrated vector management using larvicides and adulticides, though difficult to
evaluate, could have played a role in the rapid decrease of the populations in both areas in November
2016. The exact synergy between Oxitec and other control methods used by MRCU could be further
evaluated in the future to optimise the impact on the wild population and reduce the cost of Ae. aegypti
control.
The continuation of the releases and maintenance of a high mating fraction are expected to strengthen
the suppression of the Ae. aegypti population in the release area in the coming months.
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OX513A Aedes aegypti control programme in the Cayman Islands
Expansion phase

For submission to the National Conservation Council, Cayman Islands -January 2017
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Introduction
The Cayman Islands Mosquito Research and Control Unit (MRCU) has a longstanding
collaborative relationship with UK based Oxitec Ltd. in the deployment of the OX513A technology
as a tool to supress Aedes aegypti, the mosquito that spreads Zika, dengue and chikungunya.
Following successful experimental releases and suppression trials in 2009-2010 under permit
from the Cayman Departments of Environment (DoE) and Agriculture (DoA), and the recent
successful establishment of a small scale operational program in 2016 under DoE and DoA
permission as approved by the National Conservation Council (NCC), the MRCU is seeking to
expand the operational use of the OX513A tool in response to the most pressing MRCU
operational needs across the Cayman Islands. The current production facility located in the
MRCU compound has been servicing a populated area of approximately 2000 residents in West
Bay and serves to establish the OX513A program as a valuable operational tool for the MRCU in
its Aedes aegypti control efforts. Operational scale-up in Grand Cayman is proposed see the
staged expansion of OX513A use across the entire island once additional production capacity is
established. Scenarios for production scale up and program expansion are outlined within this
document. Additionally, as Aedes aegypti control endpoints are realised in the currently
permitted release area, additional production capacity of the currently installed Mobile Rearing
Unit (MRU) can be utilized in response to the highest priority emerging threats posed by Aedes
aegypti as identified by the MRCU. Currently there are two scenarios under consideration to
ensure established OX513A production capacity is best utilized in 2017 while additional
production capacity is being established. Beyond the currently permitted area in West Bay,
scenarios for a modest expansion of the current treatment area in West Bay are under
consideration, as well as using OX513A on the island of Cayman Brac in response to the recent
detection of an established population of Aedes aegypti on that island. The identification of
Aedes aegypti in Cayman Brac is illustrative of the need for flexibility in deploying the OX513A
technology within the territory of the Cayman Islands as the MRCU undertake surveillance of
Aedes aegypti populations and identify where the OX513A technology is best suited.
This document provides a general description of the programmatic use of OX513A and the
operational approach to a staged expansion of the program across Grand Cayman and the
Cayman Islands as needed, including the expansion of mosquito rearing facilities and expected
production and release targets. The document is laid out in the following sections:
A. General programme description- Adaptive management of OX513A releases
B. Staged expansion of the OX513A programme
C. Compliance oversight and reporting
A DoE permit application is supplied as Appendix 6 which requests approval for the importation
of a set maximum number of OX513A eggs/month for program deployment as needed within the
Cayman Islands accounting for eventual production scale-up. As appropriate, the permit
application includes reference only to the previous permit application to avoid redundancy as
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key information on the OX513A technology has previously been reviewed by the NCC under the
current project approval.

A. General programme description- Adaptive management of OX513A
releases
In a globally or regionally centralised egg production facility (e.g. currently UK based) OX513A
eggs are continually produced from a cycling colony of homozygous OX513A and subject to
regular quality control checks as established in Standard Operating Procedures (SOPs). OX513A
eggs are shipped in regular shipments throughout the course of the program to the facility near
the release site where they are reared through to pupae, sex sorted to select male pupae, the
males are matured to adults for release. Sexually mature OX513A males are released from
predefined release points generally following the road patterns in the release area to ensure even
coverage of the area.
OX513A can be deployed both to supress a local Aedes aegypti population, as well as maintain
suppression and prevent population resurgence in an area with low levels of Aedes aegypti.
Under the adaptive management model, release rates are dynamically adjusted in proportion to
the local Aedes aegypti population as it responds to suppression through the release of OX513A
self-limiting males, as well as fluctuations in response to seasonality and/or other controls used
in the context of a broader Integrated Vector Management (IVM) approach.
The OX513A programme can be divided into three sequential phases:
1. Preparation Phase:
This Preparation Phase is used to conduct baseline mosquito population measures,
establish production and distribution capacity, and finalise a release plan for the release
area, including initial application rates and locations. The OX513A program is compatible
with conventional control programs and exploiting synergy in an integrated approach
with local vector control activities is evaluated in the preparation phase in addition to
collating historical climatic, and vector surveillance and control data. Although the chosen
number of OX513A males for releases is relative to the estimated size of the target Aedes
aegypti population, wild populations of Aedes aegypti are most closely associated to
human populations and therefore the release rate is often described as ‘number of
OX513A males per person’. It is during the preparation phase that community
engagement activities are started.
2. Suppression Phase:
The Suppression Phase is when the Aedes aegypti population is initially brought under
control. Ideally, this can be timed to take advantage of seasonally low pest pressures or
as a follow-on from existing vector management activities.
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Following the Preparation Phase, the initial releases of OX513A males take place in a
systematic manner from pre-determined georeferenced release points at regular time
intervals, for even and consistent coverage of the treatment area. Release points are
generally spaced no more than 100m apart, and releases occur 3 to 7 times per week at
a constant release rate. The initial release rate is a function of the human population and
the estimated wild Aedes aegypti infestation level in the treatment area at start of
releases. The rate of release is adapted on an ongoing basis as informed by data collected
throughout the release, and is generally reduced as control of the wild Aedes aegypti
population is achieved.
3. Maintenance Phase:
Once the Aedes aegypti population has been reduced to target levels the programme
enters the Maintenance Phase, designed to prevent resurgence of the wild Aedes aegypti
population. A range of approaches can be adopted and customised to individual control
programmes. Re-infestation in this context may be caused by the immigration of wild
Aedes aegypti into the programme area, perhaps as eggs or adults inadvertently moved
by humans. It may also relate to the size of the egg bank (eggs laid at an earlier period
remaining in the environment), though the viability of such eggs is expected to decline
over time such that this is expected to be a source of re-infestation for a limited period
only. This approach can be applied to contiguous sub-areas of the program as they
become well controlled, even while other areas remain in the Intervention Phase. In the
event that effective elimination of Aedes aegypti is achieved in Grand Cayman, the
Maintenance phase focuses on monitoring activities island wide, and potential ongoing
releases in ports of entry, or other areas identified by MRCU, which are areas of high risk
for re-infestation.
Ongoing monitoring of the wild population pre, during and post release is undertaken using egg
surveillance (ovitrapping). Supplementary adult trapping may be deployed during critical phases
of program. Identification, detection, and trapping methodologies are all well defined in SOPs
and are used to inform the adaptive management of OX513A releases.

B. Staged expansion of the OX513A programme
The current Aedes aegypti control programme is being conducted under permit from the Cayman
Department of the Environment (DoE) and importation of Aedes aegypti strain OX513A eggs
permitted by the Cayman Department of Agriculture (DoA). The coverage area of the current
project as described in the current DoE permit is the “South Part of West Bay” in an area which
comprises about 1800 inhabitants over 300 acres (it may be more accurate however to describe
it as the West part of West Bay district- as represented in Figure 1). The current activities
represent the first stage of an Aedes aegypti control program which is anticipated to roll-out over
the entire island of Grand Cayman over an 18-24 month period once additional rearing capacity
is established, and subject to final Government approval.
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Currently permitted activities:
•

The current DoE permit serves to permit the release of Aedes aegypti OX513A in the
current program area and is valid from June 8th, 2016 to June 30th 2017 (Appendix 1).

•

The current DoA permit for importation was issued for a variance in OX513A egg
importation amount and is valid from November 10th, 2016 to June 10th, 2017 (Appendix
2). Importation of OX513A eggs prior to November 10th, 2016 was under DoA permit
issued June 20th, 2016 (Appendix 3).

•

The DoE additionally issued, November 10th, 2016, approval for a variance in described
activities, whereby OX513A pupae contained within sealed release devices are permitted
to be housed in the Mosquito Research and Control Unit (MRCU) insectary (Appendix 4).

As a prerequisite to the permits issued for the variance application for the DoA and DoE permits
issued November 10th, 2016, an interim project report was supplied to the National Conservation
Council (NCC) (Appendix 5) and a site visit was conducted October 12, 2016. A minimum of one
additional report under the current permit is to be provided by July 2017.
This section presents a proposed staged approach for the continuation of program activities
under the OX513A Aedes aegypti control programme beyond the inhabited areas described in
the current DoE permit. Operational expansion of the Aedes aegypti control program across
Grand Cayman is proposed, and additionally, in response to recent surveillance activities, the
potential for an OX513A control program to be deployed in Cayman Brac in 2017 is under
evaluation by the MRCU. Delivery of the OX513A Aedes aegypti control program is to be
undertaken via a partnership between Oxitec and the MRCU. Oxitec will continue with
maintenance activities until the program has been implemented Island-wide in Grand Cayman,
which is anticipated to be completed by mid-late 2019. Once suppression targets have been
achieved island wide, ongoing maintenance is foreseen to be delivered by the MRCU through
targeted releases. Aedes aegypti OX513A is seen as a tool in an Integrated Vector Management
(IVM) approach for Aedes aegypti management and as such, the MRCU will be working with
Oxitec to establish parameters for OX513A program delivery in the IVM context moving forward.
Stage 1 below describes proposed activities to be undertaken beginning in 2017, and Stage 2
below describes proposed scale up of activities into 2018 and beyond.

Stage 1 – Targeted use of existing production capacity beginning in 2017
Options are under consideration which aim to continue using the existing facilities at full OX513A
production capacity as control targets are achieved in the existing treatment area.
Option a) The existing production facility could support a modest expansion into adjacent areas
in West Bay in 2017 as part of an island wide roll-out. Targeted releases at lower levels could
continue in the existing West Bay treatment area as the program moves into an operational
maintenance phase in that area, intended to maintain suppression of the local Aedes aegypti
population.
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Option b) Once control targets are achieved in the current West Bay site, or concurrent with
maintenance phase activities at that site, the existing OX513A production capacity could be used
to target an emerging threat of Aedes aegypti in Cayman Brac. Ongoing surveillance of the local
Aedes aegypti in Cayman Brac will inform OX513A program deployment options in that area.
Option c) Targeted releases at lower levels could continue in the existing West Bay treatment
area as the program moves into an operational maintenance phase in that area, intended to
maintain suppression of the local Aedes aegypti population.
Having the flexibility in regulatory permitting in response to the Aedes aegypti population
dynamics will ensure the MRCU can best deliver control activities with the OX513A program.
Facilities:
As a continuation of the currently permitted activities, the mobile production facility situated in
MRCU compounds at 99 Red Gate Road, and additionally the insectary subsequently approved
under the application for variance to the permit are proposed to be collectively used the deliver
the proposed Stage 1 activities beyond the current permit. The facilities have been previously
described in the DoE permit (Appendix 1) and in the application for variance (Appendix 4).
Additionally, a site visit was conducted by several NCC members on October 12, 2016 as part of
the variance application process.
Production:
As part of the Quality Management System (QMS) implemented in the OX513A Aedes aegypti
control prorgamme, Standard Operating Procedures (SOPs) are in place to ensure oversight on
production through all stages of the program from the receipt of OX513A eggs from the UK to
the release of OX513A males in the treatment area. The SOPs also serve to ensure traceability
and chain of custody for all OX513A material handled in the course of program delivery. Records
maintained as part of the QMS also ensure appropriate documentation of activities to
demonstrate regulatory compliance for the current permitted activities, and will be adapted as
production practices and facilities scale up to meet program delivery targets proposed activities.
QMS records will remain an integral means to oversee and demonstrate regulatory compliance.
The anticipated production from the existing facilities at maximum capacity is not expected to
exceed 700,000 OX513A adult males/week
Proposed treatment areas- options under consideration:
The current treatment area is represented in Figure 1, and release points have been documented
to date and retained. Under the current project, a control area has been monitored to provide
a comparator (see Figure 1).
As suppression targets are achieved in the current treatment area, OX513A male release
numbers are aimed to be reduced based on the adaptive management design of the program,
and the area will be considered to move into a maintenance phase at a reduced release rate.
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Production capacity from the existing mobile rearing unit could then be used to treat the most
at risk areas, depending on the status of the local Aedes aegypti population at the time.
One option currently under consideration is to expand current operations to areas immediately
adjacent to the initial treatment area, and continue expansion as the original treatment area
moves entirely into maintenance phase. Figure 1 provides an example of the scale of expansion
which could be supported by the current production capacity in Stage 1. A second option for
Stage 1 expansion is illustrated in Figure 2, whereby the populated areas of Cayman Brac undergo
OX513A releases. Treatment of this area would be possible as one operation covering all
populated areas, and due to the isolation and limited immigration potential is an ideal area for
OX513A program deployment. The exact boundaries of the specific treatment areas and timing
is dependent on the measurement of key parameters at the time, Figures 1 and 2 are intended
only to provide a sense of scale, and area for potential expansion sites, specific boundaries are
to be determined as Stage 1 expansion progresses as informed by adaptive management and
ongoing data collection. Other viable options may arise in response to Aedes aegypti surveillance
activities.
At the time of operational expansion, more precise identification of program boundaries will be
made and communicated to the National Conservation Council via the Department of the
Environment as a matter of routine reporting. At that time, community engagement consistent
with past program activities will be continued and focused on the expansion area in advance of
operational expansion. Community engagement activities may entail the use of male OX513A
transported to various sites in mesh cages for use in demonstration activities as appropriate
(Figure 4). During community engagement demonstrations, OX513A males are not intentionally
released from cages, but are used to demonstrate that male mosquitoes do not bite when a
human hand enters the cage through a mesh sleeve, which is otherwise kept knotted to prevent
release. At the end of their use, the cages containing OX513A males are placed at -15 degrees
Celsius or colder for more than 12 hours prior to disposal of the insect material.
Beyond 2017, under an operational programme, the current facility is anticipated to be in
constant production as part of the staged island wide coverage of Grand Cayman. Section B
outlines how additional OX513A production capacity is proposed to be added in Stage 2 of island
wide expansion.
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Figure 1. Potential extent of area for 2017 expansion in West Bay.

Figure 2. Potential extent of area for 2017 expansion in Cayman Brac
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Stage 2 - Operational program scale up with expanded production capacity.
Stage 2 operational expansion proposes to roll out the OX513A Aedes aegypti program across
inhabited areas of Grand Cayman over an 18-24 month period to achieve island wide control of
Aedes aegypti. A formal agreement between Oxitec Cayman limited and the Government of the
Cayman Islands is anticipated, to establish the main program activities and responsibilities for
each party. An overview of the Stage 2 facility requirements, production activities, and the
treatment area are provided below independent of the individual responsibilities of each party
which will be established through contractual arrangements.
The Stage 2 program objectives are as follows:
•
•

Establishment of additional rearing capacity for of OX513A on Grand Cayman.
Significant suppression of the local population of Aedes aegypti throughout the island of
Grand Cayman within 24 months of a date to be established in the final Heads of
Agreement with MRCU.

Note: Effective elimination of Aedes aegypti from the island of Grand Cayman is a potential
outcome, but not defined as a specific goal, although this may require a longer time-period than
the initial 24-month duration of the Stage 2-Operations Phase.
Once island wide suppression targets are achieved, depending on the scenario to be agreed in
the future, the existing facility is proposed to be under the operation of the MRCU, to deliver
maintenance releases of OX513A, and in the treatment of any localised “hot-spots” and “entryports” of Aedes aegypti re-infestation.
Key elements of Stage 2 are presented below.
Facilities
The rearing facilities used in Stage 2 may be based either on a modular system using multiple
adapted shipping containers, the numbers of which can be increased based on production needs,
or the adaptation of a suitable permanent building structure, or a combination of the two. A
final decision will be taken based on the most optimal production solution in light of any
constraints identified in the planning process.
Oxitec mobile insectaries such as the existing mobile rearing unit (MRU) in place in the MRCU
compound, 99 Red Gate Road are designed to Cayman Islands Building Codes and are based on
standard 40-foot shipping containers structurally modified and fitted out under factory
conditions. The laboratories are internally insulated and contain basic services such as water
supply/extract, air conditioning and lighting.
The MRU currently in use in Grand Cayman is comprised of a single modified 40-foot shipping
container. This MRU design can accommodate egg hatching, larval rearing and adult eclosion
activities for male OX513A, as was done early in the current project, or be used solely for egg
hatching and larval rearing, with adult male OX513A eclosion taking place in a separate insectary
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building or adapted shipping container, as is now undertaken following the approval of a variance
application for this activity. The Stage 2 operational expansion in Grand Cayman may be
supported by the installation of additional production capacity based on a similar modular
insectary design for all production activities whereby 40-foot shipping containers are either stand
alone, or integrated together with appropriate allowance for passage of persons and services
between. As with the current MRU design in use, appropriate ramp access as well as relevant
occupational health and safety elements will be incorporated to ensure that the required
Certificate of Occupancy can be issued by Cayman Islands Department of Planning.
Modular insectaries could be installed in a suitable location to be agreed contractually with the
Cayman government at a future date. Installation will require a stable ground surface with
adequate access to utilities and waste water services. Integral to the modular design is that the
production modules can be removed once suppression targets have been achieved island wide
and the program enters island wide maintenance phase. Rearing of OX513A to support
maintenance phase activities beyond the Stage 2 expansion can be supplied from the existing
mobile unit and MRCU insectary currently situated at 99 Red Gate Road.
Depending on the site availability, a production insectary based on a conventional building
structure may be purpose built, or modifications may be made to an existing building as required
in a suitable location with adequate access to utilities and water and waste water supply. The
leasing of an empty warehouse and retrofitting for the anticipated duration of the project for
example would suit this purpose.
Production
As described in Stage 1, Standard Operating Procedures (SOPs) are in place to ensure oversight
on production through all stages of the program from the receipt of OX513A eggs from the
distribution facility (e.g. currently the UK) to the release of OX513A males in the treatment area.
In the context of the Stage 2 expansion, specific SOPs will be developed to adapt to the scale up
of production as part of the Quality Management System (QMS).
The anticipated maximum production capacity required is not anticipated to exceed 10 million
OX513A males/week under the most optimal production scenario during the 18-24 month
program Stage 2 period.
Treatment area
Figure 3 is a conceptual representation of potential expansion staging through from initial Stage
1 expansion beginning 2017, through to Stage 2a and 2b operational expansion through 20182019, with Grand Cayman brought into an ongoing operational maintenance phase beyond late
2019. As with Stage 1 expansion, specific boundaries are to be determined as informed by
adaptive management and ongoing data collection. Less densely populated areas towards the
eastern side of the island would be spot treated in inhabited areas only, thus most of the interior
of the eastern side of the island would not be subject to release.
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Designated animal sanctuaries under the Cayman National Conservation Law
The areas of Meagre Bay Pond and Colliers Bay Pond are designated Animal Sanctuaries under
Part 3, and described in Schedule 4 of the National Conservation Law (2014). For permits
authorising activities in a protected area, such as designated animal sanctuaries, the Council must
be satisfied that the activity is compatible with the relevant management plan for the protected
area. Given that the neither Meagre Bay Pond, nor Colliers Bay Pond represent typical Aedes
aegypti habitat, OX513A releases in those areas are not anticipated, and excluding the areas will
not impact program delivery. Any inhabited areas adjacent to the protected areas, such as the
cluster of houses to the southwest of Meagre Bay pond, which may partially fall within the legal
boundaries of the protected area as described in Schedule 4 of the National Conservation Law,
may be treated with alternative measures as part of the overall Integrated Vector Management
(IVM) activities undertaken by the MRCU. Due to the small size and ease of treating these
potential areas with alternative measures, this approach should simplify the administration and
permitting of the island wide proposal for the OX513A program, as such an approximately 500
metre buffer around the protected areas will not be subject to release.

Figure 3. Conceptual representation of potential expansion staging for Island wide treatment of Grand Cayman.
Protected animal reserves and 500 surrounding buffer zone are indicated in red.
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Figure 4. Mesh cages to be used in community engagement activities using OX513A

C. Compliance oversight and reporting
C.1 – Compliance oversight
Continuity in record keeping serves as the principal means to demonstrate and ensure
compliance with conditions under current Department of the Environment (DoE) and
Department of Agriculture (DoA) permissions with consistency and transparency.
The Cayman Islands DoE and DoA have both issued permits under their respective legal
authorities to allow the OX513A Aedes aegypti control program to proceed in Grand Cayman.
November 10th 2016, variances on total import volumes, and the location of rearing activities
were granted. Project permits have a duration to June 2017 and specific conditions are defined
in each (Appendices 1-4). Activities to date have been conducted in compliance with all permit
conditions, and records are maintained as part of the operational standard for the delivery of the
OX513A Aedes aegypti control program.
Documentation requirements such as Standard Operating Procedures (SOP’s) are integral to
program administration and records maintained as part of the Quality Management System
(QMS) can serve to demonstrate compliance oversight. The principles of traceability and chain
of custody for all OX513A material handled in the course of program delivery will remain integral
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to the maintenance and development of new SOPs under all production scenarios moving
forward. An analysis of record keeping requirements under an expanded OX513A Aedes aegypti
control program will be undertaken to ensure that compliance with any new permit conditions
may be demonstrated to the DoE, DoA or the NCC as needed.

C.2 - Reporting
A report is required to be provided by July 30th, 2017 under the existing DoE permit, with an
additional project conclusion report at a later date if necessary.
It is proposed that beyond the reporting July 30th, 2017, as program moves into Stage 1 and Stage
2 operational expansion, the MRCU and Oxitec provide an annual report to include but not
limited to, a technical summary report including treated areas, a report of community
engagement activities, a regulatory compliance report against permit conditions.
Attachments:
Appendix 1- 2016 NCC release permit – signed
Appendix 2 -2016 MRCU import permit - 1kg Additional
Appendix 3-2016- MRCU Import Permit
Appendix 4- 2016 MRCU-Oxitec Variance Nov 2016
Appendix 5 - Interim report MRCU & Oxitec - Oct 2016
Appendix 6- Cayman Islands - Alien Species Application Permit
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Appendix 1

Appendix 2

Appendix 3

Appendix 4

Appendix 5

Interim report MRCU/Oxitec - October 18 2016
Friendly Aedes aegypti project in West Bay

Introduction
The project was announced on May 5th 2016 and was followed by a variety of community engagement
activities that ensured the majority support of the Caymanians. The first release was conducted on July
28th in the Public Health Clinic of West Bay in presence of the Timothy McLaughlin, the Public Health
surveillance officer. The production and releases were ramped up and OX513A males started to be
distributed in the treatment area mid-August. In parallel, the monitoring in the treatment and comparator
areas, started in 2015, continued in order to evaluate the suppression of the Aedes aegypti and enable
dynamic adaptive management of the programme.

Community engagement
Every Friendly Aedes aegypti project starts with an initial
intense community engagement period adapted to the local
conditions and culture, generally in collaboration with public
services. In Cayman Islands, the Mosquito Research and
Control Unit and the Public Health Department provided
resources to help spread information and reply to questions
about the project.
A number of activities were conducted including door-to-door visits in the release area, information
booths and distribution of leaflets in several locations on Grand Cayman, a public meeting, radio and
television talk shows as well as public service messages in the newspaper and on the radio.
A public opinion survey conducted in July revealed that 80% of the population of Grand Cayman had heard
about the project and that 69% supported the Friendly Aedes aegypti project, validating the strategy
followed. Activities to reach out to the community have continued since the beginning of the releases and
will continue throughout the project.
Releases
The first release of OX513A males was conducted on July 28th
2016. The production was ramped up to operational
schedule, three batches per week, from the beginning of
August 2016. Consequently, full operational releases
effectively started in mid-August at the average level of circa
300,000 OX513A males per week (from week 33 to 41, figure
1). The quality of the males released was confirmed by the
quality control processes conducted in the production facility
ensuring that the OX513A males were in optimal conditions
to find and mate with the wild Aedes aegypti females.

Figure 1: Number OX513A males released per
week in the treatment area of West Bay.

Conclusion/Recommendation
A key attribute of Oxitec technology is the fluorescent marker that facilitates adaptive release rates
tailored to local population. Following 8 weeks of releases, production has been successfully established
and sustained releases of 300,000 males/week have been conducted. Field collected samples show the
released males are successfully mating with wild Aedes aegypti, but that the mating fraction is currently
falling short of the targeted 50%. Population monitoring has shown high local population, expected at this
time of year, and this is the most likely cause for not yet hitting 50% mating fraction. Routine quality
assessment has shown no issues with male quality.
The optimal start for such a program is during the dry season when Aedes aegypti population is low,
requiring lower release rates of OX513A males. Once control is achieved, it is possible to maintain and
prevent seasonal increase with low release numbers. Indeed, this was the original plan for this project,
but due to various administrative and judicial delays the releases were not initiated before the rains and
corresponding increase in local mosquito population.
In order to achieve suppression of the population of Aedes aegypti with the shortest delay, an increase of
the production levels is planned by using the entire existing mobile production facility described in the
initial permit application for larval rearing and pupae sorting. The sorted males will be transferred to a
separate insectarium built to ACL-2 standards where, using the existing processes, they will be put into
release pots and fed until ready for release. This planned change should facilitate increasing the release
rate above 500,000 OX513A males per week.
At the same time, the steering committee has decided that it may conduct targeted larvicide and
adulticide treatments in both treatment and comparator areas before the end of the rainy season in
November and/or December to bring the wild population down and hence boost the mating success of
the release OX513A males. Using chemicals in synergy with the releases of OX513A males has always been
envisaged as an appropriate use of the Oxitec solution within Integrated Vector Management strategy,
consistent with recommendation from the World Health Organization for Aedes aegypti control. The
adulticide applications which may be used would not have a residual effect and will be timed to minimise
their impact on the released males.
Given the level of the wild population in the area at the moment, these two adjustments to the program,
increased releases and chemical applications, are expected to speed up the suppression of the Aedes
aegypti population.

Annual report MRCU - June 2017
Friendly Aedes aegypti project in West Bay

Introduction
A collaborative project has been established between the Mosquito Research and Control Unit (MRCU)
and Oxitec to deliver a pilot operational program of Oxitec’s innovative control system for Aedes aegypti,
by sustained release of the OX513A Ae. aegypti males (also known as Friendly Ae. aegypti). The objective
of the project is to demonstrate the efficacy of the technology in an operational setting as a precursor for
full integration into the MRCU operations across the Cayman Islands. The current project started in July
2016, and this report provides results up to June 25, 2017.
Oxitec’s approach is based on a genetically modified strain of Ae. aegypti (OX513A) developed in 2002,
which has two additional genes; a self-limiting gene, and a fluorescent marker. When OX513A male
mosquitoes, that cannot bite and spread diseases, are released they seek out and mate with wild females.
All the offspring fathered by the OX513A males inherit the two additional genes. The self-limiting gene
causes descendants to die before adulthood; hence repeated releases of Oxitec males cause reductions
in the successive generations. The fluorescent marker enables dynamic adaptive management of the
release rate to ensure suppression of the local Ae. aegypti population.
Oxitec delivers this solution in conjunction with local teams and adapted to local circumstances including
the use of complementary vector control tools such as breeding-site reduction, public education and
chemical insecticides. Projects begin with a period of community engagement and infestation monitoring
before starting releases of Friendly Ae. aegypti. The location of release points and number of Friendly Ae.
aegypti released are adapted in response to the local infestation as informed by weekly monitoring.
In the Cayman Islands, the Friendly Aedes aegypti project was announced on May 5th 2016 followed by an
extensive program of community engagement activities that ensured the majority support of Caymanians.
The first release was conducted on July 28th 2016 at the Public Health Clinic of West Bay in presence of
Timothy McLaughlin, the Public Health surveillance officer. The production and releases were ramped up
and OX513A males started to be distributed in the treatment area mid-August. In parallel, the monitoring
in the treatment and comparator areas, started in 2015, continued in order to evaluate the suppression
of the local Ae. aegypti population and enable dynamic adaptive management of the programme.
Community engagement
The Friendly Aedes aegypti project started with an intense
community engagement program utilising a wide variety of
methods adapted to the local conditions and culture.
Communication strategy was developed in collaboration
and with support from public services. Both the Mosquito
Research and Control Unit and the Public Health
Department provided resources to help spread information
and answer questions about the project.
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A number of activities were conducted including door-to-door visits in the release area, information
booths and distribution of leaflets in several locations on Grand Cayman, a public meeting, radio and
television talk shows as well as public service messages in newspapers and on radio.
A public opinion survey conducted in July 2016 revealed that 80% of the population of Grand Cayman had
heard about the project and that 69% supported the Friendly Aedes aegypti project, validating the
strategy followed. Activities to reach out to the community have continued since the beginning of the
releases and will continue throughout the project.
Releases
The first release of OX513A Ae. aegypti males was conducted on July 28th 2016. The production was
ramped up to operational schedule, three batches per week, from the beginning of August 2016.
Consequently, full operational releases effectively started in mid-August with average level of circa
300,000 OX513A males per week (from weeks 2016-33 to 2016-43, Figure 1A). There was a temporary
drop in target production during weeks 2016-44 and 2016-45 (Figure 1A). This was due to disruption in
transportation of egg shipments from the UK due to Hurricane Matthew.
Subsequently the release rate increased by approximately 33% from circa 300,000 to 400,000 OX513A
males per week between weeks 2016-47 and 2017-10. Increase in production from initial rates was in
response to the high mosquito population, due to seasonality, and the corresponding below target
percentage of fluorescent larvae recovered from ovitraps. Afterwards, the release rate averaged 250,000
males per week until now as the population levels dropped due to the dry season and suppression. The
percentage of fluorescent larvae is a proxy for the fraction of wild females
Date
Quantity
mated with OX513A males; a target of over 50% is recommended for
27 Jun 2016
150g
operational deployment. The production was increased by moving the
01 Aug 2016
180g
maturation and storage of the adults into a nearby facility and increasing
05 Sep 2016
180g
production space.
03 Oct 2016
157g
17 Oct 2016

138g

31 Oct 2016

216g

28 Nov 2016

270g

05 Dec 2016

135g

19 Dec 2016

216g

Egg shipments

23 Jan 2017

216g

20 Feb 2017

270g

20 Mar 2017

270g

Egg shipment were typically sent every month, except in October due to
Hurricane Matthew. The quantities of eggs shipped were increased from
October to support the additional production (Table 1).

10 Apr 2017

234g

22 May 2017

504g

Total

3136g

Permit

3140g

Table 1: Date and
quantity of eggs shipped
from the UK to Cayman
Islands.

The quality of the males released was confirmed by the quality control
processes conducted in the production facility ensuring that the OX513A males
were in optimal conditions to find and mate with the wild Ae. aegypti females.

Egg quality on arrival was assessed upon arrival on island and some shipments
were identified as not conforming to the standard expected. An investigation
was conducted to identify the cause of the decrease in quality; it revealed that
the storage conditions in UK and Grand Cayman could be improved for better
preservation of the eggs. Consequently, storage conditions in the UK and in
Grand Cayman have been optimised in terms of temperature and humidity to
ensure an optimal production of males for release.
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Quality Assurance
After larvae rearing, pupae are separated from larvae. Male and female pupae are separated based on
their size difference using a calibrated wire sorter. The sex sorting efficiency is determined as in-process
control. As acceptance criterion, sorting efficiency of ≤ 2 females / 1000 pupae is defined. If this criterion
is not met, the batch is resorted and retested until the criterion is met. OX513A male batches that comply
with the sorting criterion are used for setting up release pots.
On May 12th 2017, MRCU collected a release pot from production batch MRU0128 and screened it for the
presence of females. Nine females were found in the pot by MRCU agent. Oxitec was informed about this
event after release of the male batch on May 13th 2017.
Review of batch documentation for male release of batch MRU0128 showed that all production steps and
in-process controls were completed as defined. Two pools of sorted male pupae were generated, P1M
and P2M. Both were tested for sex sorting efficiency on May 10th 2017 and complied with no female pupae
in 1000 pupae for each pool. On May 12th 2017 the site lead and project manager reviewed and approved
the in process control. Males of batch MRU0128 were released on May 13th 2017.
Sex sorting and determination of sex sorting efficiency are highly manual and operator-dependent
processes. Due to the highly operator-dependent nature of sex sorting and efficiency determination, this
event has revealed the need for additional control measures which have been implemented:
1) Double check of pupae sex sorting efficiency by Quality Assurance or Project Management.
2) Extension of the In-Process Control on release pots: Determination of live female adults in one
release pot per batch, acceptance criterion ≤ 2 live female adults / 1000 release pot (≤ 1 live
female adults / 500 release pot).
If the acceptance criterion is not met, the sampling is increased to a total of four release pots. The
overall acceptance criterion is ≤ 8 live female adults / 4 1000 release pots (≤ 4 live female adults
/ 4 500 release pots).
If the overall acceptance criterion is not met, the batch is discarded and not released.
3) Yearly retraining of staff on applicable procedures.
Since the additional measures have been in place, MRCU has continued checking release pots and found
no females in the release pots checked since May 12th 2017 (3 batches). Oxitec has found no or ≤2 females
in the release pots since May 12th 2017. This indicates that the sex sorting is performed to the expected
standard and ensuring no more than 2 females are released per 1,000 males.
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Figure 1: (A) Number OX513A males released per week and Mating Fraction (4-week rolling average of the
percentage of marked fluorescent larvae) observed in the release area of West Bay. The dotted line indicates two
missing data points; (B) Relative change in population in the release area relative to the comparator area for the
number of eggs per ovitrap and number of females captured per trap per day in BG traps. A negative value indicates
suppression in the release area.

Monitoring
Regular weekly ovitrap and adult surveillance were initiated before releases began and has been
maintained to assess local population infestation in the release and the comparator areas. Ovitraps mimic
natural breeding sites of Aedine mosquitoes and are used to collect eggs laid by females. They provide a
sensitive measure of both presence (Ovitrap Index: proportion of positive traps) and abundance (Average
number of eggs per trap) of the local population of Ae. aegypti. Adult surveillance is conducted using BGsentinel traps that mimic the human host and attract and capture both male and female Aedes aegypti
using visual and olfactory cues. They provide an indicator of the abundance (average number of females
caught per trap per day) of the local population of Ae. Aegypti.
Within the release area, ovitraps can additionally be used to assess mating fraction (proportion of the wild
females mated with OX513A males) by detecting the fluorescent marker in the larvae hatched from the
eggs collected. This key metric allows dynamic adaptive management of the releases to respond to the
local population density thereby ensuring efficiency. For operational use, we target over 50 % mating
fraction for rapid suppression.
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Through regular monitoring of the population in both the treatment and comparator areas, a sharp
seasonal increase in Ae. aegypti population in early June 2016 was detected and maintained until
November 2016 at the end of the rainy season when the population decreased in both areas. Average
number of eggs per trap was approximately 5-fold higher in the high season compared to the preceding
low season (mean of 7 and 7 eggs/trap in low season vs. 33 and 36 eggs/trap high season for release and
comparator areas respectively). Infestation levels in the release and comparator areas remained
comparable through pre-release baseline monitoring into high season when releases were initiated.
Mating Fraction was assessed in the release area from initiation of releases with fluorescent larvae being
detected in the ovitraps in August. Due to the pre-mated females present before the start of the releases
- female Ae. aegypti mate only once in a lifetime of 2 to 4 weeks - it is expected that the fluorescence will
increase in the 4 weeks of initial releases before stabilising. Although increasing from 5% in
August/September to 28% in October/November, it did not go beyond the 50% fluorescent rate target
(Figure 1A). From mid-November, onwards there was a sharp increase in mating fraction, averaging 77%
(standard error of the mean [sem]: 4.7%) from week 2016-47 to 2017-23 well above the 50% target. This
corresponded with both, an initial increase in release rate by approximately 33% and the start of the dry
season resulting in seasonal drop in population of Ae. aegypti. Both these factors likely contributed to
higher numbers of released OX513A males compared to local male counterpart.
Adaptive Management
In accordance with adaptive management approach to Oxitec’s control strategy, a two-fold strategy was
adopted to achieve the 50% fluorescence target, when this was not initially attained under the challenging
conditions of seasonally driven high infestation rates; an increase in release rates, coupled with insecticide
applications in an integrated vector control approach.
Increased release rate
The production unit was expanded in order to allow a 33% increase in total production in late 2016 and
early 2017. In order to do this the maturation and storage of the adults was transferred to a nearby facility
increasing overall production space.
Traditional control
During the rainy season, Ae. aegypti population levels are high and an integrated vector management
(IVM) approach is desirable to achieve suppression. MRCU typically implements multiple methods to
tackle Ae. aegypti populations including; house surveys, thermal-fogging and aerial pesticide applications
particularly in response to dengue, chikungunya or Zika virus case reports. In response to the below-target
mating fraction and high mosquito numbers, an IVM consisting of aerial applied larvicide and adulticide
sprays was initiated. Both release and comparator areas would be exposed to the same larvicide and
adulticide applications to ensure adequate assessment of the impact of OX513A releases (Table 2).
• Aerial larvicide was applied on October 20th 2016 in both areas; a second application was planned
the following week for optimal impact on the population of Ae. aegypti but could not be conducted due
to strong winds. Strong winds persisted throughout November and prevented a second application.
• Biweekly aerial application of adulticides were also planned. However, the high winds also
prevented these scheduled applications of pesticide at the optimal time (1h before sunset) to target Ae.
aegypti during November 2016. Six applications (during sunset) targeted at Aedes taeniorhynchus, the
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black salt marsh mosquito, were conducted over both areas between October 29th 2016 and November
16th 2016 (this was part of the Ae. taenyorhyncus standard MRCU control).
Although larvicide and adulticides could not be applied in optimal conditions, it is likely that they
contributed to the decrease of the Ae. aegypti population in both areas in November 2016 together with
the start of the dry season (lower rainfalls, high winds and decrease in temperature).
Date
October 20, 2016
October 29, 2016
October 31, 2016
November 5, 2016
November 6, 2016
November 11, 2016
November 16, 2016

Treatment
Larvicide
Adulticide
Adulticide
Adulticide
Adulticide
Adulticide
Adulticide

Formulation
Bacillus thuringiensis (Bti)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)
Chlorpyrifos (Mosquito Mist 2)

Target species
Aedes aegypti
Aedes taeniorhynchus
Aedes taeniorhynchus
Aedes taeniorhynchus
Aedes taeniorhynchus
Aedes taeniorhynchus
Aedes taeniorhynchus

Table 2. Larvicide and Adulticide applications in the release and comparator areas conducted in 2016. The time of
application of the adulticide is optimized for the species targeted as they have different activity periods. An
application outside the peak activity period has a reduced effect on the species.

Population suppression
Aedes aegypti populations are subjected to substantial variations depending on meteorological conditions
(temperature, humidity and rainfall). In Cayman, this is manifest by higher mosquito populations in the
wet hotter season (May to November: avg. 28.3C, 130mm rainfall monthly) and lower in the colder dryer
season (December to April: avg. 25.5C, 60mm rainfall monthly).
Consequently, it makes the assessment of the local population in terms of absolute number difficult to
interpret over prolonged periods and seasons. The impact of the Oxitec programme is therefore assessed
in terms of change in the population of the release area relative to a comparator site. This approach
accounts for underlying seasonally driven effect and any impact of conventional controls that were
applied to both sites. The ongoing change in the population of the release site relative to the comparator
site is presented in Figure 1B as 4 week rolling average values.
Until week 2016-51, the Ae. aegypti populations naturally fluctuated in both areas but remained
comparatively stable (relative change average 4% (sem: 4.5%) through the low and high seasons, even
though populations had increased by a factor of 5 in the high season (7 and 7 eggs/trap in low season vs.
33 and 36 eggs/trap in the high season for the release and comparator areas respectively). This indicates
that, before initiation of the project, populations in both areas were similar throughout seasons and
subjected to similar weather conditions.
Following the high mating fraction from week 2016-47, steady and sustained Ae. aegypti population
suppression was observed from week 2016-51 onwards (Figure 1A) in terms of eggs per trap. The one to
two-month lag between sustained high mating fraction and impact on population is typical of the
technology as the generation time for Ae. aegypti is 2 to 4 weeks.
The adult monitoring shows a similar trend, though of a lower amplitude initially, in terms of population
suppression the 2017 but did not show any population suppression until week 2017-07. This delay might
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be the result of the difference in sampling between the two kind of traps: (1) the adult trap captures
females that are looking for a host and a blood meal before they can lay eggs; (2) the ovitrap collects eggs
from females that have already blood-fed and are ready to lay eggs. These two population of females
might not have a linear relationship resulting in differences in the population change level recorded.
Comparing the eggs/trap ratios between the
two areas over 2016 and 2017 wet seasons
gives a 62% suppression in the release area
(Figure 2, 0.92 vs. 0.35). This figure
highlights the importance of monitoring a
comparator area as the natural level of the
Ae. aegypti population during the 8 weeks
considered in 2017 in the comparator area
(46 +/- 7.5; week 2017-18 to 2017-24) is
higher than the 21 weeks average in 2016
(40 +/- 4.8; week 2016-24 to 2016-44) likely
due to meteorological conditions and
traditional control methods. This level of
suppression is to be expected at this stage of
the programme as the egg bank from last Figure 2: Average number of eggs collected in ovitraps in the
release and comparator areas during the dry seasons of 2016
year is hatching due to the first rains. As the
(before OX513A releases) and 2017 (after OX513A releases). A
population was not under control at the end
65% suppression of the Ae. aegypti population was observed
of last wet season the egg bank in the between the two periods.
treatment area induced an increase of the
population in the treatment area as well. However, it is likely that a part of the eggs was fathered by
Oxitec males, hence the smaller increase in population than the comparator area, resulting in a higher
level of suppression being recorded (Figure 3). This population will die and the remaining population in
the release area should continue decreasing and result in a higher level of suppression in the coming
months.

Figure 3: rolling average of the number of eggs per trap in the release (WB1) and comparator (C1) areas.
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Conclusion
The sustained high mating fraction over the
50 % target during the last 7 months is a clear
indication that the released males are mating
a large majority of the wild females and
competitively overwhelming the wild males in
the release area. The impact on the wild
population is already visible and we are now
observing a 62% suppression of the Ae.
aegypti population in the area after the start
of the wet season (7 weeks). The monitoring
of the release and comparator areas has
enabled the evaluation to take into account
seasonal variations to obtain an unbiased
estimation of the suppression measured in
the release area regardless of the natural
decrease due to the start of the wet season.

Figure 4: Heat map representing the number of eggs in
individual ovitraps in the comparator and release areas in
West Bay (60 in each areas) during week 2017-24.

This outcome is within expectations according to previous field suppression observed in Cayman Islands,
Brazil and Panama with substantial suppression observed within 4 to 6 months following start of releases
at an adequate rate. The observed level of suppression was limited during the dry season as the
population level was low in the comparator area as well. However, the release area has shown consistent
lower levels of infestation for the whole of 2017, confirming that the population has been suppressed.
The map of the number of eggs in each individual trap in both areas show an important suppression in
the release area for the last week of collection (Figure 4). The continuation of the releases and
maintenance of a high mating fraction throughout the beginning of the wet season and the control of the
egg bank from the end of the 2016 wet season are expected to consolidate the suppression of the Ae.
aegypti population in the release area.
The adaptive management of the releases thanks to the fluorescent marker has enabled the programme
to fit the local Ae. aegypti population requirements for suppression and the integration of traditional
control methods. Integrated vector management using larvicides and adulticides, though difficult to
evaluate, could have played a role in the rapid decrease of the populations in both areas in November
2016. The exact synergy between Oxitec and other control methods used by MRCU could be further
evaluated in the future to optimise the impact on the wild population and reduce the cost of Ae. aegypti
control.
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Bothwell, John
From:
Sent:
To:
Subject:

Bothwell, John
Thursday, June 29, 2017 4:13 PM
'Simmons, Eryka'
RE: MRCU/Oxitec expansion

Thank you Dr. Simmons.

John Bothwell

Secretary, Conservation Council
Senior Research Officer
Department of Environment
PO Box 10202, Grand Cayman KY1-1002
Cayman Islands Environment Centre, 580 North Sound Road.
Tel (345) 949-8469 | Fax (345) 949-4020 | John.Bothwell@gov.ky | www.doe.ky
ConservationCouncil@gov.ky | http://doe.ky/natl-conservation-council/national-conservation-law/

From: Simmons, Eryka [mailto:eryka.simmons@hsa.ky]
Sent: Thursday, June 29, 2017 3:04 PM
To: Allen, Fraser
Cc: McLaughlin, Timothy ; Bothwell, John ; Williams, Samuel ; Wheeler, Alan ; Renaud Lacroix
(Renaud.Lacroix@oxitec.com) ; Petrie, William
Subject: Re: MRCU/Oxitec expansion

Good afternoon Mr. Allen,
Thank you for your email. On behalf of Dr. Williams, the Oxitec GM mosquitoes project was
reviewed from 2016 and no evidence was found by Dr. Williams nor PAHO to suggest any
threat to human, animal nor environmental health. In arriving at this conclusion I have further
reviewed the additional documents sent pertaining to the project.

As such, you have our consent to continue with the project for July 1st, 2017. Please let me
know if you have any additional concerns.

Kind regards,
Dr. Eryka Simmons| Clinical HOD GP Services
1

Cayman Islands Health Services Authority | Box 915, Grand Cayman KY1-1103 |
Cayman Islands
☎ 345-244-2774 (Direct) | ☎ 345-945-2153(Fax) | eryka.simmons@hsa.ky |
www.hsa.ky
Respect . Responsibility . Integrity . Caring . Excellence

Sent from Ery's iPhone
On Jun 29, 2017, at 2:41 PM, Allen, Fraser <Fraser.Allen@gov.ky> wrote:
Dear Dr. Simmons,
I am writing on behalf of MRCU in light of the fact that Dr. Williams is currently out
of office. I wonder if you could address this issue that we (MRCU) are confronted
with as per the communications I sent to Dr. Williams below? Pertinent documents
are attached, excepting one which I will forward after this e-mail. Essentially, we
are seeking consent for this project to continue as of the 1st of July. The current
approval expires tomorrow (30th June) and the NCC issued their conditional
approval to us yesterday. It is critical that we have continuity with the mosquito
releases indicated. Dr. Williams has always been very supportive of this project
and the technology.
I apologize for the urgency in this matter. We really appreciate your assistance. If
this is something that you may not be able to assist with please advise further. Of
course, any questions you may have please let us know. My number is 926-8484.
Many thanks……..
Best regards,
Fraser Allen
Research manager, MRCU

Good morning Dr. Williams,
I hope this finds you well.
As you are aware Oxitec and MRCU have been conducting releases of the GM
(OX513A) strain of Aedes aegypti in West Bay. The current permit for importation
of eggs and release of Oxitec OX513A adult male mosquitoes expires tomorrow on
June 30th, 2017. Yesterday we received the NCC decision to grant permission for
2

the expansion of the roll-out project in the Cayman Islands from the 1st July,
2017, through to the end of June, 2019. The process for further approval of the
expansion has taken quite some time with an additional submission of a very
detailed risk assessment document and interim report. Various questions by the
Water Authority and Department of Environment have also been answered.
Additional information was also requested and supplied pertaining to the blood
feeding regime of the Aedes aegypti mosquitoes in the UK utilizing horse blood.
The approval comes with several conditions (outlined within the NCC document),
which MRCU and Oxitec will strictly abide by. One of which is to receive a ‘positive
review by the Chief Medical Officer for Health of overall release programme,
including the use of horse blood as food stock for breeding mosquitoes’ prior to
continuation of the GM release project.
I have attached all of the pertinent documents plus the NCC application and
conditional approval. As you can see we are very pushed for time with the current
expiration being tomorrow and continuation of releases on Saturday (1st July,
2017) requiring your final consent. We would be most grateful if you could assist
us in this matter and apologize for any inconvenience to you. Continuity of the
project is of the utmost importance as you can imagine, particularly as we have
seen a rise in the local populations of Aedes aegypti alongside increased rainfall
and the start of the ‘mosquito season’.
A reply by email will suffice for MRCU/Oxitec to receive your consent.
If you have any questions, please let us know.
Thank you once again for your assistance in this matter.
Best regards,
Fraser Allen
Research Manager, MRCU
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Bothwell, John
From:
Sent:
To:
Subject:
Attachments:

Bothwell, John
Wednesday, June 28, 2017 5:39 PM
'eryka.simmons@hsa.ky'
FW: MRCU Oxitec Approval
MRCU Oxitec Expansion Application.pdf; Additional OX513A blood feeding
Information.pdf; DoE screening evaluation MRCU-Oxitec April 2017.pdf; MRCU Oxitec
Approval 2017-06-28.pdf

Dr. Simmons,
The below and attached are for the Medical Officer of Health. In Dr. Williams absence could you or whomever is acting
as the Medical Officer of Health please take note. Oxitec / MRCU will likely be contacting the Medical Officer of Health
directly for their approval.
Respectfully,

John Bothwell

Secretary, Conservation Council
Senior Research Officer
Department of Environment
PO Box 10202, Grand Cayman KY1-1002
Cayman Islands Environment Centre, 580 North Sound Road.
Tel (345) 949-8469 | Fax (345) 949-4020 | John.Bothwell@gov.ky | www.doe.ky
ConservationCouncil@gov.ky | http://doe.ky/natl-conservation-council/national-conservation-law/

From: Bothwell, John
Sent: Wednesday, June 28, 2017 5:35 PM
To: Williams, Samuel
Subject: MRCU Oxitec Approval

Dr. Williams,
The Mosquito Research and Control Unit (MRCU) has requested permission from the National Conservation
Council to release Oxitec genetically modified mosquitoes around the Cayman Islands. Council has considered
this request and have granted their provisional approval. Council has not taken human health in to consideration
and refers the MRCU request to you for review and decision on its human health acceptability. If you have any
concerns the Council may be able to modify (or withdraw) its approval if you are not able to impose them on
MRCU directly.
Attached for your reference are:
1) MRCU Application
2) DoE Screening Evaluation of MRCU Application
1

3) Council’s conditional approval
4) Additional information subsequently submitted by Oxitec regarding the blood used to produce the
imported mosquito eggs.
If you have any questions please do not hesitate to contact me.
Respectfully,

John Bothwell

Secretary, Conservation Council
Senior Research Officer
Department of Environment
PO Box 10202, Grand Cayman KY1-1002
Cayman Islands Environment Centre, 580 North Sound Road.
Tel (345) 949-8469 | Fax (345) 949-4020 | John.Bothwell@gov.ky | www.doe.ky
ConservationCouncil@gov.ky | http://doe.ky/natl-conservation-council/national-conservation-law/
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NCC 2017-10-18
WP-07 Appointment SWM EAB

WP-07 Solid Waste Management Facility EAB Appointment
PRELIMINARY
IT IS NOTED that:A) The National Conservation Law, 2013, section 43, allows for an Environmental
Impact Assessment (EIA) to be required as needed to fulfil section 41 of the Law.
B) The National Conservation Council produced Guidance Notes to Government
Entities on complying with Section 41 of the National Conservation Law, 2013.
(Notice Gazetted 2 March 2015.)
C) Council issued a Directive for Environmental Impact Assessments (the Directive,
gazetted on 29 June 2016). These directives provided that:
a. A proponent may initiate EIA discussions with the Council prior to the
formal submission of an application for approval.
b. The proponent may or may not wish to request a Screening Opinion.
c. In all cases the costs of the EIA and the monitoring of any subsequently
permitted activities shall be the responsibility of the project proponent
(34(4)).
D) Planning for a national Solid Waste Management system was initiated prior to the
entry in to force of sections 41 & 43 of the Law. However, the Steering Group
formed for the purpose of guiding the process recognised that an EIA of any new,
central, Solid Waste Management Facility, and perhaps other aspects of Solid
Waste Management, would need to be conducted as a matter of best practice. It
was expected that an EIA would occur under the guidance of section 43 of the
Law, and Council Directives for Environmental Impact Assessments.
E) DoE have been advised that the Solid Waste Management Proponents (Ministry
of Health, Environment, Culture & Housing, intending to act through their
contractor) have elected to carry out an EIA and wish to proceed straight to the
Scoping stage, bypassing a Screening Opinion.
F) Based on the confirmation that a Scoping Opinion will imminently be requested
by the Proponent (confirmed at a meeting between the Proponent and DoE held
on 3 October 2017) and, in order that an EIA not be unduly delayed, it is
proposed that the Council proceed with the appointment of an Environmental
Assessment Board to oversee the Environmental Impact Assessment.
G) The principal Authorising Entity will be the Central Planning Authority (for Solid
Waste Management Facilities built on Grand Cayman).

NCC 2017-10-18
WP-07 Appointment SWM EAB

MOTION / Resolution
1) That, upon notice of an affirmative decision by the Proponent (contractor on
behalf of the Ministry of Health, Environment, Culture & Housing) a Solid Waste
Management Environmental Assessment Board (SWMEAB) be empanelled as a
subcommittee of the Council to manage the EIA process in accordance with
clause 3 of the Directive, and that an EIA be produced.
2) That the members to be appointed to the Board (SWMEAB) be:
a. Director, Department of Environment (or Delegate) – Standing Chair of
EAB
b. Deputy Director Research & Assessment, DoE (or Delegate) – Standing
Member of EAB
c. Director (or Delegate) Planning Department – Standing Member of EAB
d. Director (or Delegate) Water Authority– Member of EAB for Solid Waste
Management (SWM)
e. Deputy/Asst Director Solid Waste, Department of Environmental Health –
Member of EAB for SWM
f. Director (or Delegate) Port Authority –Member EAB for SWM
g. National Roads Authority – EAB consultee as needed
h. Petroleum Inspectorate – EAB consultee as needed
Proposer:
Seconder:

