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The Impact of Invasive Lionfishes on the Ecological Services of Parrotfishes
and other Key Herbivores in Barbados

1 Background

This lionfish project is being conducted by the Centre for Resource Management and
Environmental Studies (CERMES) of the University of the West Indies, in collaboration with the
Coastal Zone Management Unit (CZMU) and the Fisheries Division (FD) with funding from the
Natural Heritage Department (NHD) of the Government of Barbados.

The project follows the drafting of a Lionfish Response Plan for Barbados in June 2011, by the
national Biodiversity Working Group, in response to their prediction that lionfish would begin
arriving and spreading across Barbados from late 2011. The project was initiated in recognition
of a unique and urgent opportunity to rigorously assess the structure and function of parrotfish
and surgeonfish communities in the reefs of Barbados before (i.e. baseline) and after the
establishment of the invasive lionfish. The project was thus designed to help draw scientifically
sound projections about the impact of lionfish on the human livelihoods that depend on coral reef
resources and inform all stakeholders, facilitating the development of marine policies seeking to
help control the problem. The key objectives are:

1. To characterize parrotfish and surgeonfish communities on the reefs of Barbados before
and after the establishment of the invasive lionfish

2. To quantify the importance of algal grazing by parrotfishes and surgeonfishes before and
after the arrival of lionfish

3. To quantify the importance of parrotfish and surgeonfish landings in the trap,
spearfishing and seine fisheries before and after the arrival of lionfish

4. To draw estimates of potential economic losses associated with changes in parrotfish and
surgeonfish communities due to lionfish

5. To inform national policy and fisheries management as well as dive operators.

The project Terms of Reference and agreed Funding Schedule are given in Appendix 1.
2 Progress to date

2.1 Public education and information

One of the first steps to ensure full public participation in the reporting of lionfish arrivals in
Barbados was a media campaign. Project researchers and partners informed local radio and
newspapers, recreational dive shops and fishers of their iminent arrival. The project launched a
24 hour telephone hotline (824-8361) in December 2011 to handle reports of lionfish sightings
and answer questions from the general public. A Facebook page at the following web address
(https://www.facebook.com/pages/Lionfish-Barbados-hotline-246-824-8361/252570021471424)
was also set up as a means of information exchange and communication with the general public
and the media, and the research project was featured in the March issue of the UWI, Cave Hill
campus quarterly magazine ‘Chill’. Most recently a mini-workshop on lionfish and safe
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handling practises was put on for fishers as part of the Fisher’s Forum (June 27, 2012) during the
national Fishermen’s Week.

2.2 First arrivals

The first confirmed sighting of a lionfish in Barbados was on November 24, 2011 on the
northwest coast. This specimen was captured by a recreational diver and handed over to project
staff. Since then a further five specimens have been reported, four by recreational dive operators
and one by a trap fisher. Four of these have been captured, the species confirmed and the
specimens measured, sexed and stored frozen at the Fisheries Division for further analysis of
stomach contents. All captured specimens are adults. Photographs of some of the specimens are
shown in Figure 1 and details given in Appendix Il (Table 1). A map showing the locations of
these early arrivals is given in Figure 2 and shows a progression down the west coast and on to
the south coast.

Many other reports have been received, but all of these are believed to be mistaken
identifications. The most commonly misreported species are the flying gurnard, the native
stonefish (‘sculpin’) and the sargassum frogfish. Photographs of all of these are now available
on the project facebook page to help the general public distinguish amongst them.

Figure 1. First lionfish specimens caught in Barbados between November 2011 — June 2012
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Figure 2. Locations of the first confirmed lionfish sightings shown by date of reporting. Red
circles represent captured specimens; yellow circle represents reliable record but no capture; map
source: Google Earth.

2.3 Reef fish community surveys

Surveys of fish size and abundance on ten reefs located along the west and south coasts of
Barbados are to be conducted every four months over the first year of the project to provide
baseline information on the status of fish communities before the spread of lionfish, especially
the abundance of key herbivores (parrotfishes, surgeonfishes and the diadema sea urchin).

To date two surveys have been completed, Survey 1 in Jan/Feb 2012 and Survey 2 in May/Jun
2012. The final survey is to take place in Sept/Oct 2012. The survey protocol is described in
detail in Appendix Il and the ten monitored reefs are listed in Table 1. In summary, ten belt

transects, measuring 30 x 2 m for large mobile species and 30 x 1 m for the smaller less mobile
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species and urchins, are surveyed at each reef site by a team of SCUBA divers. Fishes are
recorded separately by species and total length to the nearest cm, and diadema urchins are
recorded by number.

Density and mean size of surgeonfishes and parrotfishes at each of the ten monitored reefs are
shown in Table 1 and Figure 3 respectively. There is considerable variation in the density of
both families across the different reefs, but remarkable similarity at given reefs between the two
surveys (Table 1). This suggests that differences among reefs are real and presumably reflect
differences in habitat and/or levels of fishing pressure. Individual mean size also shows
variation amongst reefs for both families, and consistency between surveys at all reefs with the
exception of Sixmens (Figure 3).

Table 1. Density of key herbivorous fish families across the ten monitored
reefs shown as number per 200 m.

Survey number

. Surgeonfishes Parrotfishes
Coast Reef site 1 2 1 2
(Jan/Feb) (May/Jun) (Jan/Feb) (May/Jun)
Speightstown Bank 12 6 47 44
Sixmens 11 14 9 12
West Greensleeves 7 5 23 21
South Bellairs 29 12 26 46
Holetown Bank 17 22 50 64
Batts Rock 2 2 7 8
Coconut court 33 26 42 28
south Accra Bank 8 4 32 38
Josef's 13 10 38 19
Southern palms 15 18 30 30

The density of diadema urchins is given in Table 2 and shows considerable variation among
reefs and between coasts, but again very high similarity between surveys. No urchins were
found on the deep bank reefs, very few were found on the shallow west coast reefs and relatively
high numbers were found on shallow south coast reefs.

These data will provide important baseline information against which to measure the impacts of
the invasive lionfish on key reef herbivores as they multiply and spread over the next couple of
years.
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Figure 3. Mean size of key herbivorous fish families observed across ten monitored reefs,

shown separately for each survey. Error bars show SE.



Table 2. Density of Diadema antillarum urchins on
the ten monitored reefs, shown as number per 100m?

Survey number

Coast Reef site 1 2
(Jan/Feb) (May/Jun)
Speightstown Bank 0 0
Sixmens 2 6
West Greensleevgs 2 0
South Bellairs 0 3
Holetown Bank 0 0
Batts Rock 3 1
Coconut court 35 58
South Accra Bank 0 0
Josef's 32 43
Southern palms 19 25

2.4 Fisher catch and effort data

Surveys of reef fishers at the main landing sites on the west (Pile Bay) and south (Oistins) coasts
are to take place during the winter and summer seasons during the first year of the project to
determine baseline catch and effort data before the potential impacts of lionfish on their catches.

To date the winter survey has been completed between 26 Jan — 8 March 2012. The second
survey is scheduled to take place in August/September 2012.

The fishing effort and catches of nine trap fishers and seven spear fishers were monitored over a
one month period, primarily for species composition of catches and size of individuals landed.
Both types of fishers have multispecies catches with over 30 species being caught by each gear.
Species composition of catches is shown in Figure 4 and indicates that parrotfishes are the most
important family for both gear types, representing 56% of the catch by spear fishers and 44% of
the catch by trap fishers (Figure 4). In contrast, surgeonfishes are important to trap fishers,
representing 11% of the catch, but are much less important to spear fishers, accounting for less
than 3%. Spear fishers appear to land a higher proportion of snappers and groupers than trap
fishers and barracuda also make up 8% of the catch, a species that is not taken in traps. Trap
fishers on the other hand caught higher proportions of jacks, grunts and squirrelfishes than spear
fishers over the same time period (Figure 4). Furthermore, spear fishers on average land larger
individual fish than trap fishers across all of the main fish families (Figure 5). These results
suggest that trap and spear fishers could be affected differently if fish community composition
changes on the reefs in response to an invasion of lionfishes.
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Figure 4. Average composition of catch by reef fishers shown by number of fish in each of the
main families. Data pooled from all fishers sampled from Pile Bay and Oistins during February
2012.
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Figure 5. Mean individual fish size caught by reef fishers in each of the main families. Data
pooled from all fishers sampled from Pile Bay and Oistins during February 2012.

3 Next steps

The project is on schedule to date and arrangements are in place to undertake the final fisher
catch and effort surveys in August/September 2012 and the final fish community surveys in
September/October 2012 on receipt of the next tranche of funding.



APPENDIX |

Terms of Reference for 2-year Research Project (2012-2013)

1)
()

(3)

(4)
(5)
(6)

(7)
(8)

(9)

(10)

Review available literature on parrotfishes and surgeonfishes in Barbados

Conduct underwater fish surveys periodically on selected reefs representative of
Barbados.

Gather landings and catch per unit effort (CPUE) data specifically for parrotfishes
and surgeonfishes periodically with collaboration of the Fisheries Department
through observation and fisher interviews.

Conduct caging and specific herbivore exclusion experiments on selected reefs to
assess the impact of algal grazing on coral reefs.

Analyse lionfish stomach contents to assess vulnerability of parrotfishes and
surgeonfishes to predation.

Map the early stages of invasion of lionfishes to the reefs of Barbados, using a
geographic information system (GIS) platform.

Analyse the findings.

Provide the Natural Heritage Department with a report on the impact of invasive
lionfishes on the ecological services of parrotfishes and other key herbivores in
Barbados.

The Natural Heritage Department will be kept informed of research results obtained

from work in connection with the Research Project. Following the collaboration,
each party shall have an unrestricted right to use of the research for its internal
research purposes.

The Natural Heritage Department will be credited in the event of the publication of
the research results and jointly owns title to any Intellectual Property with the
contractor



APPENDIX 11

Table 1. Details of first lionfish sightings in Barbados

Total
Site name Latitude Longitude Depth Caught Weight Gape
Date of call Observer Coast . length
(habitat) (N) (W) (m)  (Y/N) (ci) (8) (cm)
2a-Nov-11  JCUBA ey Heyman's Reef 13141325 59390522 1524 Y 193  83.75
diver (reef)
19Jan-12 SCUBA \yesr Fisherman's Reef 131100.97 59384675 4.8 y 212 1015
diver (reef)
SCUBA Off Bridgetown Fishing
30-Apr-12 ) South Complex 130544.45 593711.32 16.24 Y 18.1 67 3
diver
(rubble)
21-May-12 1P West  Off Mullins 131402.41 59383427 3.05 y 285  294.6
fisher (reef)
21-May-12  JCUBA \yegp  PAMIr Wreck 131527.9 593849.98 1219 Y 185 758 2
diver (artificial)
Estimated Estimated
SCUBA Off Bourgainvillea
28-May-12 South 8 130338.6  593449.6 N

diver Hotel




APPENDIX 111

Sampling protocol for reef fish community surveys at each of 10 monitored reefs

FINALISED SAMPLING PROTOCOL
e A minimum of 10 transects are surveyed on each reef site.
o Where the reef is large enough all transects are set 30m apart in all directions.

e  On west coast fringing reefs transects are set on the reef near the seaward edge and oriented to run
across the spur and grooves (NOT along a spur), and set in a line end to end, at least 30 m apart.

e For small fringing reefs transects may have to be laid parallel or perpendicular to one another to fit
onto the reef to maximise the surface area while obtaining the maximum possible distance between
transects.

e On narrow bank reefs, the transects run parallel to one another and to shore, they are separated by
10-15 metres. On these banks, the transects are along the top of the reef crest.

e  For fringing reef sites, the site set up is drawn up using a Google Earth image of the reef and the
positions of each transect are loaded into the GPS. On location, the site is set up using a GPS before divers
enter the water. This involves placing a marker at the beginning of each 30m transect so that divers can
set their own compass courses and be dropped in the correct position to start, and can find the next
transect when the first is complete.

e  Each transect is 30m x 2 m for large mobile fish (LF) and 30m x 1m for slow moving, attached species,
territorial slow moving fish (SF).

e  Each transect is surveyed by making two passes. The first to record slow moving/attached species,
the second to record mobile species.

. Mobile (large) species include MOSTLY commercially important species (i.e. butterflyfishes,
angelfishes, parrotfishes, grunts, snappers, surgeonfishes, groupers, jacks, squirrelfishes, chubs, mackerels,
yellowtail damselfish, barracudas, hogfishes, razorfishes, big eyes, lizardfishes, flounders, scorpionfishes
except lionfishes, flying gurnards, boxfishes, pufferfishes, porcupinefishes, triggerfishes, filefishes, drums,
goatfishes, tilefishes, and a few others (i.e. trumpetfishes, chromis, hamlets, soapfishes, basslets, frogfishes)

. Slow moving (small) fish include only non-commercial species (i.e. bicolor damselfish, other
damselfishes [EXCEPT yellowtail damselfish], bluehead wrasse, yellowhead wrasse, clown wrasse, slippery
dicks and miscellaneous wrasses, lionfishes and Diadema. All other ‘cryptic’ species are to be ignored.

e  First the diver lays down the 30m tape and waits a few minutes for the fish to settle

e In the second sweep, using a 1m pole, all diadema are counted and each of the slow moving fish
species are identified and placed in one of three size categories accordingly: S1 <5cm, S2 >5cm <10cm and
S$3 >10cm

e On the first sweep the most skittish species (the mobile species) are recorded. All mobile fish (LF)
within a 2 m band are identified to species, counted and sized to the nearest cm. The diver uses a 2m pole
to demarcate the width.

. Data are collected onto pre-marked underwater slates, which are photocopied and archived on
return to shore. Data are then entered into standard template in an excel spreadsheet.

e  The tape is rolled up after the data are collected and the diver swims along the same transect line to
the end of the 30m and then swims on a compass bearing to the next transect. Each diver collects data
from a minimum of two transects.
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