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ABSTRACT

Trap fishing in United States waters occurs in coral habitats in the Florida Keys,
Puerto Rico, and the Virgin Islands.  Although the numbers of traps fished and the
general placement areas of traps are known, there is little information on the exact
placement of traps by habitat type, seasonal movement of traps smong habitats, and
potential for gear impacts to various habitats such as seagrassed, macroaigae,
sponges, and hard and soft corals. We are beginning to examine the placement of
traps in relation to habitat types and, in the fituwe, will be conducting underwater
surveys of traps and fishing techniques in all three locales to determine potential for
habitat damage and for gear or method modifications, if necessary.
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INTRODUCTION

}heeﬁ'mofﬂapﬁshmgonwsenﬂalﬁshhablws,pamcmwymmlmfsmd
recf.associated habitats, are largely unstudied. The U. S. Department of
Commerce’s NOAA Fisheries has identified traps as one of five types of fishing gear
with the highest potential for impacting essential fish habitat (Hamilton 2000}, Trap
fishing occury in coralline habitats under the jurisdiction of ail three federal fishery
management councils in the southeast U, 8. and in staie, tesrritory, and
commonweaith waters. Traps are used to capture spiny lobster Panulirus argus in
Florida (Matthews and Williams 2000) and spiny lobster plus various reef fishes in
Puerto Rico (Matos-Carabalio 2000a,b) and the U, 8. Virgin Isiands (Garrison et al.
1998).

We are building on preliminary investigations conducted in Puerto Rico
{Appeldoorn et al. 2000) to compare and contrast the distribution and potential
habitat effects of trap fishing in the Florida Keys, Puerto Rico, and the U.S. Virgin
islands. Our objectives are:

f) 1o review the known distributions of fishing effort and habitats and to

suggest refinements,

i} To develop methods for rapid, large scale surveys of the distribution of

traps and potential for habitat dmmage in both shallow and deep waters, and
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it} Todocument gear effects on habitat and to suggest less destructive fishing

WHAT WE KNOW
Florids Keys

"The Fiorida Marine Research Institute {FMRI) employs a icket system wherein
fishers record a variety of data for each trip completed during the spiny lobster
fishing season {August - March). Data inciude biomass landed, number of traps
fished, soak times, coastal area, and whether traps were fished inshore / bay,
offshore, or in federal waters, Landings generally are highest in August and decline
through March. During 2000, most landings were recorded from the vicinities of the
Dry Tortugas, Key West, and Marathon (83% of the 1.93 million kg total; NOAA
Fisheries, Miami, FI. unpublished data). Approximately 20% of the total landings
came from inshore or bay waters (mostly from the Florida Bay region near
Marathon), while the remaining 80% came from offshore state and federal waters,
Over 500,000 lobster traps were permitted for the 2000 - 2001 fishing season,
approximately 90% of the traps were fished 23 singles, and traps were fished asdeep
as 45 - 60 m (T. Matthews, FMR], Marathon, FL pers. comm.).

Commercial fishers are requested to participate in an annual FMRI
guestionnaire that asks them to indicate on a mpap where they fished relative to a
series of coastal markers (reefs, shallows, and lights differing from the
aforementioned coastal areas) and how many traps they depioyed each month, We
used data collected after the 2000 - 2001 season to generate a finer-scale picture of
the distribution of effort in relation; to available habitat maps. Trap effort was
expended on both Atlantic and Gulf of Mexico sides of the FloridaKeys and the Dry
Tortugas and extended along the southeastern mainland north of Biscayne Bay and
Fowey Rocks (Figure 1), Effort was highest in the centzal Keys (particulariy Bullard
Light in the Guif and Looe and Sombrero Keys in the Atlantic) and lowest at the
extremes (northeast around Fowey Rocks, and southwest around Smith Shoal, Ellis
Rock, and Cosgrove Shoal). There apneared to be little difference in proportional
allocation of effort among areas between start { August 2000) and end (March 2001)
of the fishing season, although the total number of traps in use decreased by 30%.

There have been several cooperative characterizations of south Florida benthic
habitats (available from FMRI, St. Petershurg, F1, and NOAA, National Ocean
Service, Silver Spring, MD). We have assembled these data in a geographical
information system (GIS) format in order to overlay apparent fishing effort on
habitat characteristics. Habitat categories have been combined to refiect three
domyinant features: coral reef, seagrass, and unknown or uninterpreted substrates due
to poor water clarity (Figure 2). Corals are found primarily on the Atlantic side of
the islands and around the Dry Tortugas and Marqoeses. Seagrasses are the primary
live bottom habitat inshore and are found in shallower waters inshore of reefs. Other
live bottom and bare substrates (pot pictured) are scattered throughout.
Characterizations, however, have been depth-limited (< 30 m).
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Flgure 1. Distrbution of lobster traps fished in 18 seclions of the Florids feys
during August 2000 (A and March 20001 (BY Liahts refer 1o nomed shoals,
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Flaure 2, Dominant benihic habitots of the Flonda Kays.

Tf we assume as & mul hypothesis that Sshing effort was spread evenly over ail
habitat types within each section of the coast, then we can get a first approximation
of which habitat types conld be impacted by trap fishing in each region. Mosteffont
in inshore and bay waters appears 1o be placed in seagrass habitats, but offshore
effort appears to have a high potential for being placed in coval habitats, Deeper
water habitats have not been characterized, and thus thers i3 some effort expendad
over wdknown bottom types, presumably coralline io natie.

Puerte Rice

The Puerto Rico Depmument of MNatwal and Environmentsl Resources
(PRIONER Y employs a ticket systern wherein Hshers reoord a variety of data for each
wip complsted during the vear (Matos-Caraballo 2000a). Data include species
biomass landed, number of traps, hours fished, and muadcipality landing nreas. Fish
iraps are emploved in almost every mundcipality but are most numerous in the
southwest (Cabo Rojo, Lalag), south central (Guayvanan), and east consts {Calebra
and Naguabo; 44% of the 11,213 total iraps reposted), whereas spiny lobster traps
are slmost all found on the east (Viegues and Culebra) and south (Tuana Diaz; 52%
of the 4,268 total traps reported; Matos-Carsballo 2000b). Trap fishery landings
during 2000 inchuded 223,000 kg of fsh (peimarily snappers, boxfish, grans sod
groupers} and 50,700 kg of spiny lobster, and rost landings were recorded from the
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aforementioned municipalities (Figure 3; NOAA Fisheries unpublished data).
Exarnination of the distribution of traps and landings for 2000 indicates similar areas
of concentration (Figure 3), however, there appeared to be under-reporting of traps
inthesouthwest municipalities. Most traps are fished singly, at least in the southwest
(Valdéz-Pizzini et al. 1997, Jean-Baptiste 1999, Appeldoorn et al. 2000),

Cooperative habitat characterization of shallow Puerto Rico benthic habitats by
the University of Puerto Rico, PRDNER, and NOAA is still in progress (J,
Christensen, U. 8. Department of Commerce, NOAA, National Oceap Service,
Sitver Spring, MD, pers. coram.). Preliminary habitat data for the Ls Parguera
(Lajas) arca of southwestern Puerto Rico were available to estimate potential for
hebitat disturbance (Figure 4). Major habitat categories included coral recf,
seagrass, bare sand or mud, and unknown or uninterpreted habilats. Corals
dominate the offshore area, while seagrasses are primary in shallow inshore waters
and around reefs. Bare substrates are scattered in the eastern section, and a large
ares of unknown habitat dominates the central section. Again, habitat
characterizations have been depth- hm:ted{<30m),andﬁshmgmy¢xmzuibeymd
these depths over unknown habitat types.

. Assummgﬂmﬁshmgcﬁbnwass;mdemlyoveraﬂhabnwtypesmtbmthc
Lajas area, then the largest amount of effort would likely be placed in coral habitats.
Preliminary observations by Appeldoorn et al. (2000) indicated that 57 of 100 traps
were placed over or adiacent to coral. (iven the position and extent of reefs,
offshore effort occwrring deeper than the mapped areas appears o have 2 high
potential for being placed in coral habitats,

U, 8. Virgin Islands

The Virgin Islands Department of Planning and Natural Resources (VIDPNR)
employs a monthly log book wherein fishers record & variety of data for each day
fished during the year. Data include biomass landed by major family groups (such
as groupers, parrotfishes, o. - “sters), number and type of traps fished, and area
fished around each island. Landings vary by season, location, and species groups.
During 1998 (the latest complete data set), fish trap landings were highest during
January - March and lowest during May - June, whereas lobster trap landings were
highest during January - February and lowest during July-August (NOAA Fisheries
unpublished data), Landings for 1998 inchaded 161,000 kg of fishes (dominated by
parrotfishes, triggerfishes, and grunts) and 16,800 kg of spiny lobsters.
Approximately 8,500 traps are permitted (1,500 in St Croix and 7,000 in St
Thomas ard St. John), with about haif of the fishers using single traps and haifusing
strings that may include lnmdreds of traps (B. Kojis, VIDPNR, St. Thomas, USVI,
pers. comm.). Traps were most often placed off southwestern St. Croix and
southern and western St. Thomas and St John (Figure 5; NOAA Fisheries

‘unpublished data).
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Figure 3. Proportional distribution of all traps Sshed (A} and all fandings (B off 42
mmunicialiies n Puario Riop during 2000
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Fuerto Rice, La Parguera
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Flgure 4. Dominant berthic habitals off La Parguera, Lalss, Puerts Rice,

Characterization of shallow benthic habitats has been completed recently
{cooperators inchude Undversity of the Virgin Islands, VIDPME, 1L 8. Geological
Survey, Mational Park Service, and NOAA; available from UL 8 Department of
Commerce, MOAA, Nattonal Ocean Service, Bilver Spring, MED. Habitat categories
have been combined o refleet system domdnants such a8 coral reef, seagrass,
macrealzse, and undmows o uninterpreted substrates (Figure 6). Coral and seagras
dominate the Sshable ares of Bt Crolx, while extensive algal plains are promivent
i the reef systmns of St Thomas and 8t Jobo, Agein, doeper walers are of
unknown habitt type bt they may not all be coral reefs. Much of the trap fishing
effort is offshore and in waters desper than those included inthe mapping effort (8.
Koliz, VIDPRE, 8t Thomas, USVL, pers. comm. ).

Gesy Impacts

Traps pay bmpact coratline habitat tvpes during setting or hauling, while fishing,
during storms, or if lost. When set or havled, taps may physically darmage hand and
soft corals, sponges, seagrasses, and macrosigae. While in place, traps may fatten
strachursl components of corals as well as plants, Jeading o infury sod reduced
growrth or desth. 1 traps are set in sizings or Boes, the connecting Hpes may abrade
or shear structures suprounding them. Grapples nsed for retrieval of traps or trap
Hoes potentially add another sowrce of damage. Storms may cause damage by
dragging traps and tap Hnes over the bottom. Lost traps could cause cominuous
habitat darnage wntil they deprade,
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Figure 5. Proportional distribetion of all traps fished in the U, §. Virgin islands
during 1998 feum fo 100% sach for 81 Crolx and for 8t Thomas + 51 Jobhm,

Few studies have been conducted to assess the polental for tap-induced
injuries fo corallive habitats. One msiwm study indicated thar Jobster taps wers
placed primarily on tartlograss i habitats in Bisoayoe Hay,
Florida {Ault et al. 1997). Traps were responsible for s 796 Joss ofhartlegrass cover
afier one week (typical soak tirme) and 26% cover after one month (simulsting a lost
trap). One of the mose well-studied offshore areas is Lajas, southwestern Poerio
Rico. Valdéz-Pizzini et sl (1997) and Jesu-Baptiste (1999) examined the
distribution of traps off Lajas and found that the majority of traps were located over
algal plains or sand substrates. Appeldoorm et al. (2000) noted that while 43 of 100
of traps examined in this aven were placed in sand / mud habitats, another 44 were
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placed in hand bottom s reafhabitats, Other studies have exawived trap placement
near St Thomes snd 5 Jobn, UL B Vg Ishnds, Quardt (1999) noted S 18
traps were shnost evenly split between sand or rubble and reef around 54 Thowes,
Cinrrison of al. (e prep.) checked 293 raps, noting that the largest portion were set
in algal plains sround 56 Jobhn b that relatively large mumbers of traps were found
i ovtocoral aod heed coral substrates. Three sindies have sttepied to guantify
damage o ooralline hebitats Bom g fishing. Both Cuendt (1999 and Appeldoom
et al, {20040} found the aotual sress of damage to corsls, spongey, and gorgonians
wag low {2 - $%), but the proportions of colonies daroaged was bigh (up 1o 309%).
Erwr ot al. £2001) soted that lobster and crsb tups In Gress Britain bend and
uprooted sea pens, bent b did not damage sea fhns, and damaged some hard coral
eolonies. ¥

HOW WE PROPOSE TO LEAEN MORE

One aspect we have Hittle Imowledge of in most of the rap Sshing areas is
where the fraps are aciuslly placed in relation to the habitats wnder and sdicining
there. I the near foture, we will be mapping the daribution of wap offoet o
selented aregs of the Florida Keys, Puerio Rioo, snd the 1L 8, Virgio Ielands using
small boat ransecty snd GPF aystems. We will compare these dats to avalleble
benthic habitet mape in 2 GIF system, assessing sessonad and %p&mi ariativns in
effort data collested by locsd partpers with local knowledge {eg., | ¢
University of Puerto Bicol We will compare acrinl irapsects versus bﬁa@ ira i
of trap locations in an atlempt 1o collect more syaopte trap distribution patierns. We
will compsre these data against fishery-Jdependent dats to determine whether these
alternative methods could enbance lovsl Sshery manapenent.

Thers is a pesd to examine the underwater placement of s large number of traps
using staodard methods i all locetions, fo ovder W Bave 2 more synoptic
determination of potential habitat demage. Weintend to dive on homdeeds of taps
in each sree fo verily habitat placerment and to guentifly damage beoeath sad adjsoent
o maps. However, the process of diving on s lerge number of traps is Hinlted by
bottom time, especially if one bas fow divers and fraps are fshed bovond 0 m
depths, ‘We will develop underwater video techniques (usmg & m’ﬁm@i}r opormled
vehioled fir henthic assess m:. @f habﬁaﬁ d 2

Rxw {Appeldoom o
viden ohesrvations in both
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A, St Thomas and 8L John

200 m
Benthic Habitats
| Seagrass
Macroalgae
Reaf
Unknown

B. 3t Croix

Figure . Dominant benthic habitats for the U, 8. irgin Istands,
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Appeldoors et al. Q0007 wted thet the procsss 6P ep heiling ey infictexies
damage 0 the substeate. We will work with locel fishers to study thedr trap fishing
technigues, using naderwater video to examing trap setting, trap hauling, sreppling,
and sechoving, i order 1o gquantify snd differentiste smong habitat effects.
Perpanent locations for long term monitoring of habitst damage and resovery will -
be established in representative habitars with erophasis on marine raserve areas as
confrols, Trapping goar and techuniques vary sigsificantly in each of the des
geographic locations, and inter-regional comparisons will allow identification of
move habitas-friendly gowr or technigues that can be recomumended for fsher and
mansgernent ageney considerstion,

ACEMOWLEDGMENTS
This project was funded by the NOAA Coral Reef Inftiathve. B, Kojizand B
Uwste (Virgin Islands Department of Plaoning snd Natursl Besources) and T,
Matthews (Florids Morioe Research Institoie) provided unpublished dats and
information, J. Bennett (NQAA Fisheries Mismi) provided londings data,

LITERATURE CITED

Appeldoorn, R.5., M. Nemeth, I, Vasslides, and M. Schaver, [20001, The effectof
{ish traps on benthic habitats off La Parguers, Puerto Rico, Report o the
Caribbesn Fishery management Counctl. Department of Muine Sciences,
University of Puerto Rico, Maysguer, PR 33 pp. Unpubd M8,

Ault, 1, 1. Serafy, [ DiResta, and L Dandelski. 11997, bopacts of commercial
fishing on key habitats within Biscayne National Park. University of Miami,
Rosenstisl School of Marine snd Avvospheric Sciepces, Miamd, FL,
Cooperative Agreement No. CA-F250-6-201 8, 80 pp. Unpaubl, M8,

£no, N, DU, MacDenald, LAM. Kinnsar, 8. O, Ames, C. J. Chapman, B, A,
Clark, F. 5. P. . Bundker, and €. Musws, 2001, Effects of crostecean traps on

benithic fuma, 80ES Jownal of Morine Science S8(1311-20,

Garrison, V.H., C.8. Rogers, and §. Beets, 1998, Ofreef fishes, overfishing, and in
sita observations of fishoreps in 52 Jobo, UL 8. Virgin Islands, Rev. Siof Trop,
SRS 4150,

Carrison, V.5, C.8. Rogers, 1. Beets, and A M. Friedlonder. { lnprep . St Jobn,
s Vﬁ@ﬁisimésmﬁsﬁmy the babitats tarpeted nod the fishes wapped. 10,
8. Geologicsl Survey, 5t Petershurg, Florida USA.

Hamilton, AN, J. [2000]. Gear impacts on essential fish habitwt In the
southessternreglon 1L 8 Arnent of Cormerce, NOAA, Nations! Marip
Fisheries Service, Sow t Fisheries Selonce Conter, Mississippt Laboratories,
Pascagouls Facility, Pascagonds, M8, 41 pp. Unpubl, MS.

Jean-Baptiste, N, 1999, E}mmimmm eapacial d@ Ias nasas v wus relaciones con éa
topogrefia, las agregacionss de peces v o8 jonales. ML, Thesis
Undvarsity of Pusrto Rico, Mavapues, ?R» E%‘? 528



ronhill
Rectangle


Matos-Caraballo, D, 2000a. Overview of Puerto Rico’s small-scale fisheries
statistics: 1994-1997. Proceedings of the Gulf and Caribbean Fisheries
Institute 51:215.231.

Mitos-Caraballo, D. 2000b. A Puerto Rico fishery census 1995-96. Proceedings
of the Gulf and Caribbean Fisheries Institute 51:258-270.

Matthews, T.R. and T. Williams, 2000. Effect of regulations on harvest in Florida’s
spiny lobster fishery. Proceedings of the Gulfand Caribbean Fisheries Institute
51:119-127.

Quandt, A, [1999]. Assessment of fish trap damage on coral reefs around St

- Thomas, SV, University of the Virgin Islands, St. Thomas, USVL 11 pp.
Unpubl. MS.

Valdéz-Pizzini, M., JM. Posada, K. Grove, and M. Rosado. 1997, -‘Mapping fishing
grounds using global positioning system (GPS) technology. Proceedings of the
Gulf and Caribbean Fisheries Institute 49:125-138.



