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Report Objectives

Nonnative IndePacific lionfishRterois volitans and P. milds)NB Sa il 6 f AAKSR Ay Cf 2 NA |
where they arenegatively impactingative fish populations, altering reef habitats, and competing with
economically important species. Control of lionfish populations is a high priority for the Florida Fish and

Wildlife Conservation Commission (FWC), and recent regulatory changes &apilitdic participation in

lionfish removal effortsHowever, public unawareness, misperceptions, and safety conecemain.

FWC is launching a statewide outreach campaig015with the goals of raising awareness and

influencing behaviors toward lionfisUniversity of FloridgUF)is conducting preand postcampaign

surveys to help FWC develop and evaluatelitwafishoutreach campaign.

ThisInterim Reportsummarizegpreliminary results of th@re-campaigrsurvey which was conducteth
JanuargFebruary 2015. The purpose of the poampaign survey is to provide baseline data on
perceptions and experiences of three Florida populatidims:general publicrecreational saltwater
anglers and recreationaBCUBA diver&bjectivesof this report are as fiiows.
1. Describeawareness and knowledge of lionfish among Florida anglers, divers, and the general
population
2. Asses$iow involved these groups are in lionfish control efforts (e.g., removing lionfish, using
reporting tools, cooking and eating lionfish)
3. Describe public attitudes toward lionfish and other invasive species in Floridebédigfs about
severity of lionfish impacts, support of invasive species control and management)
4. Make recommendationbased on survey resulte help FWC modifgutreachgoals and
messages

After postcampaign data are collected tihe fall of 2015, we wilpresent aFnal Report to FWC
describingeffects of the outreach campaigm public awareness, attitudeandbehaviors

Key Findings
Group Profiles

9 FloridaGeneral Publican Internet sampleN = 422) that reflects the actual population of
Florida in terms of age, sex, and geographic location in the state, but slighigyrepresens
minority groups such as Hispanics, Afridenericans, people with lessthan .  OKSf 2 NRa RS
andthosewith household incomes greater than $100,00his sample includes 207 people
(49%) with some saltwater fishing experience and 24 (6%) with some SCUBA diving experience,
but these recreationists are less experienced tharsthin the two target groups.

f Saltwater Anglersa sample of 508 respondents frot? / Q & 2@13saltivate? fishing
licenseeswho are not certified SCUBA divers. This group is 82% male, 95% white, 9%
Hispanic/Latino, and 18% oof-state residentsEducation and income levels are relatively high
compared to the general public. They have many years of saltwater angling experience and have
almost all been fishing within the past two yeargehativelylow survey response rate suggests
that the samplemay be biased toward people with greater interest in the issue.
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1 SCUBA Diver284diversfrom a database of divers who received a PADI certification in Florida
within the past three yearglus 309 SCUBA diversfr@® / Qa f A&ad 2F wnmo al ti
licensees. This group is similar to the saltwater anglers in terms of sex ratio (79% male) and
ethnic makeup (94% white, 11% Hispanic), and contains slightly moiw-state residents
(22%). The SCUBA divers are younger than the other two groups, havgllst education
and income levels, and are most likely torhbembers of conservation organizatiofi$is group
contains more experienced divers (61% Advanced Open Water or higher certification levels)
than the actual population of SCUBA divers. Aghese respondents are likely more interested
in the issue of lionfish thadiverswho did not reply to the survey.

Lionfish Awareness and Knowledge

1 Most SCUBA divers (96%) and saltwater anglers (87%), and more than half of the general public
(52%) knew thethere wereinvasive liof A & K A Yy C fpold tkingtbe suefiriGuNeB
2).

1 Majorities of SCUBA divers (73%) and saltwater anglers (65%) knew that aquarium releases were
the most likely explanatiofor how lionfish were first introduced to ¢tida. Fortyseven percent
of the general public knew (Figure 7).

1 Only 17% of the general public, 38% of anglers, and 58% of SCUBA divers kizew that
recreational fishing license ot requiredto remove lionfish in Florida using a spear or handheld
net (Figure 8).

1 Only 12% of the general public, 17% of anglers, and 31% of SCUBA divettsaitrieere have
beenno confirmed deaths in the United Statéem lionfish stingsApproximately onehird of
each group thought that people have digeigure 9)

Information Sources
1 The Internet/social media, friends/family/acquaintances, and television were important sources
of information about lionfish for all groups. SCUBA divers, and to a lesser extent saltwater
anglers, learned about lionfish from their oyaersonal outdoor experiences. Newspapers were
the next most effective information source.
1 All groupsexpressed interest in learning more, saying they wouldikedy to pay attention to a
news story dealing with invasive lionfish

Lionfish Sighting and Reporting

1 Seventyfive percent ofSCUBA diver24% ofkaltwater anglersand 12% of the general public
who had participated in saltwater recreation activitieported that they fad seen a lionfish in
the wild (Figure 10).

1 Most sightings werén the Florida Keydollowed byFlorida Atlantic coast, Caribbean Islands,
and Florida Gulf Coast (Figure 11).

f {2dz2iK Cf2NARI NBaARSyi(ia 6SNB Y2aid tA{1Ste
Northwest Florida residents were most likelytoBav 8 SSy GKSY 2y Cft-2 N&
Florida residents were most likely to have seen them in the Caribbean Islands and
Mexico/Central Americélable 8)

1 Only 12%of those who had seen lionfish in Florisiaid they had reported their lionfish sightings
to the FWC.

1 Eighteen percendf SCUBA diverd2% of saltwater anglers, and 4% of the general publit
KSINR | 062dzi C2/ QanywiSchiISCLIBA diveehy/ 1¥ooelch dtHel group
had downloaded itTable 10.

S 2 KI
F Qa
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9 The most common reason (73%}) not reporting sightings waslack of knowledge that the
C2/ gl ydiSR LIS2L) S {2 NBLR NIRtrespodde@isivEoEhatdzy RS NI & 2
lionfish are too commoto report, and locationsire (or should bedlreadyknownto
authorities
1 Most repondents said they would be likely to report future sightings, but those who did not
report them in the past were less likely to say they would report them in the future.

Lionfish Removal

1 Approximately onehird of the SCUBA divers group, 10% ofshkwater anglers, and 3% of the
general public had removed a lionfish while diving or snorkeling (Figure 14gsf@hdents
who hadever seen lionfislihese percentageare 45% of SCUBA divers, 36% of saltwater
anglers, and 9% of the general public.

1 Of those who had removed lionfish, 20% (N = 38) did so without posses§ilogida saltwater
fishing license

T tS2LXS 6K2 NBY2QOSR fA2yFAakK oSNB Y2NB fA1Ste i
license exemption for lionfish removal (Figure 15)wieer, even among the 38 people who
removed lionfish without possessing a saltwater fishing license, some (N = 11) did not know
about the license exemption.

T az2zald NBY2@QlIta G221 LIXIFOS Ay (GKS Ct2NRARF YSea o
Gulf Coast (22%) and in the Caribbean Islands (22%; Figure 16).

1 Pole spears wermuch more frequently used than other lionfish removal géalfpowed by
Hawaiian sling, handheld net, and other spearing devices. Some respondents wrote in that they
used spar guns and dive knifes.

91 Ecological reasons were cited by almost everyone whawehlionfish(94%), followed by
G¢KSe | NB 32 2Tey@ar anQasyitarget o a paiight Asiwell spear them since
I'm already hunting 6 o p:°:I0isfun kogpBar thend 6 FiglireTL7).

1 People who had seen but never removed lionfish said their reasons were they did not have
appropriate gear (69%), they did not spearfish (38%), they were afraid of getting stung (22%), or
lionfish were not their target specigsmc:>2 0 @ {2YS GgNRGS Ay 20KSNJ NBI &
1y26 | o02dzi fA2yFAAK 2N GKIFG AdG ¢l a €S3rt G2 NB
animals, the dive master removed them, or they have killed but not removed lionfish).

1 74 total respondent$6% of those who had saltwater fished) had caught lionfish on hook and
line. Only 3 respondents had purposely targeted lionfish while fishing on hook and line.

1 30% of SCUBA divers (7% of anglers) had eaten a lionfidB%d of divers (4% of anglers) had
fileted/cooked a lionfish. 11% of divers (3% of anglers) had ordered lionfish in a restaurant.
(Percentages were all marginal in general public.)

Attitudes toward Lionfish and Other Invasive Species

1 Overall, all groups tended to believe that there asgk numbers of lionfish, that they are
AYLI QGAYy3 yFEGABS FAAK LRLZ FGA2yas FyR KFG (K
and fisheriegTable 12 Component 3)SCUBA divers endorsed these beliefs most strongly,
followed bysaltwateranglers.The gneral publidended to agree that lionfish are having
impacts, but less strongly than the other groups.

1 SCUBA divers arsaltwateranglersexpressed highlgupportive attitudes toward control and
preventionof invasive species in FlorifBable 12Component 4)Members of the general
public also rarely disagreed with these statements, although they were more likely to have no
opinion.
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In general, peopléo notthink that the problem of lionfish & -A & & @$néll re§ckve

itself (Table 12Component 1) Forexample, only 15% of the general public, 7% of anglers, and

5% of SCUBA divers agreed thiatf ¢S f SI @S f A2y FTAAK | f2yS3T Cf 2NJ
balance themselves naturalfyTwenty-seven percent of the general public vs. orig 6f

Fy3ft SNBE YR o 2F RAGSNAE FStid GKIFIG Al Aa oNRBY
SCUBA diveexpressed little feanboutencountering and eating lionfisinglers expressed
someuncertainty about whether eating lionfish posedmigers from toxins and venom.

Members of the general public were quite fearful about both eating lionfish and encountering

them while snorkeling or diving able 12 Componeng).

Majorities of allgroups F AR (G KS@& (K2dAK{ Al eddgated LINRPOI of & V!
602YLX SiSte NBY2QS0 tA2yFAAK FTNRY Ct2NARIQa g4I
SCUBA divers were more likely than the other two groups to think that state agencies are not

doing enough to control the lionfish population in Florida. Many respondents in all groups were
uncertain about whether state agencies were doing enough to control lionfish.

Summary and Recommendations

C

)

)

)

)

Large majoritiesf divers and anglers (96% and 87% respectivelypaodt 50% of the general
publicknog G KIF(G GGKSNB | CB2NNVBIaa 0G82K A@YFAAKGI ENRE &
general public seems to be somewhat more aware of Burmese pythons than they are of lionfish.
Divers and anglers seem to be equally aware of the two invapeeies However, future

research using identical msares is needed to confirm this comparison

Although many people know that lionfish exigtey are lesinformed about specifisssues
More outreach is needed to raise awareness thatenseis not required for hunting lionfish,
and that FWC wants people to report lionfish sightings.

Qutreach isalsoneeded to allaysafety concerngbout encountering and consuming lionfish
Fearsare particularly strong among the general publivers and aglersare also uncertain
about the potential fatality of lionfish stings, asdmeanglersare uncertain about whether
lionfish meat contaiatoxins or venom.

Lionfish outreach campaigns will be likely to reach many segments of the public via websites,

social media, televisigrand rewspapersWorking with the dive industrydive shops, charters,
instructors)may be an effective way to infor®@CUBAliversL y ONB I aAy 3 C2/ Qa RANB
communications (e.g., emails, flyers) can also be effective.

People are leyely unaware that FWC wants lionfish sightings to be reported, and largely
unaware that there is an app for this. There seems to be some skepticism that reporting lionfish
is important or useful, given how abunddiinfishare perceived to be. (The faittat 21

respondents wrote this comment suggests that many more may think the same.) These findings
suggest a need for FWC to more clearly communicate the purpose of reporting lionfish, and
maybe to provide more specific reporting instructions (e.g., oaport new locations rather

than all sightings).

2015 Lionfish Awareness Survey 4
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)

About a third ofSCUBA divein our surveyare actively removing lionfistwhich is likely higher

than among the general population of FL SCUBA difass)nanywho did not removethe

NEIazy ¢ta 2dzad GKFIG GKS& RARY QU KIF@S | LILINE LINA
to use may help increase removal efforts. Education on safe removal techniques is needed to

calm the fears of the 22% who are afraid of getting stung.

([@%

38% sal their reason for not removing lionfish was that they do not spearfish. Maybe offering

'y GAYGNRRAzOGAZ2Y (2 aLISINFAaAKAYyIE OfFaakidNFAYyA
activity. Although only a few wrote in that they are not comfortable kilangnals, more people

may feel this way. If possible, outreach messages that convey respect for this view may be more
favorably received.

([@%

Even among those who are actively removing lionfish, not everyone knows that a fishing license
is not requiredwhenusingcertain spearing gear ahandheld netMore outreach is needed to
inform diversand angler®f the license exemptioand specific gear it applies tiof example,

does it apply taspear gun®r dive knives?.

([@%

Survey respondentwho have thusfar$ Y2 3SR f A2y FAAK 06S Yl & GKAY]
I R 2 LJGaBeMifhdy inotivated by ecological reasomhis finding suggests that ecological

motivations are likely to resonate with madwers andangle® | 2 4 S@SNE a2vyS 27F
I R 2 LJim8yNE lésgcologically minded and require additional motivatidgasemove

lionfish The fact that many respondents indicated other reasons (they are good to eat, an easy

target, and fun to hunt) suggests that outreach messages focusing on mbkipédits of

removing lionfishare likely to be successful.

)

Although half of those who removed lionfish acknowledge that they are good to eat, the rest of

the populations may be less aware of lionfish as a food source. Additional outreach about

fileting, cooking, and eating lionfish may help motivate more people to consume them.

Currently, few have had the opportunity to eat lionfish in restaurants, so providing more
2LIR NI dzyAGASE G2 GFradsS tA2yFAaK Y@ AYyONBIFAS L

([@%

Catching lionfish on hook and line occurs infrequently, but anglers need to be infohaieit
may happen and how to safely handle the lionfish if they catch dargeting lionfish by hook
and line is so rare that it does not seem necessary to promatesath a deliberate method of
removing lionfish.

)

Among the general public, and even more so among target groups of divers and anglers, beliefs

about lionfish impacts and attitudes toward lionfish control tend to align with management

views andbobjectives Further, most respondents karealistic understandings of the

dzyt A1StAySaa 2F SNIRAOFGAY3I fA2YyFAAKE gKAOK 4&d
objectives of controlling lionfish populations. Outreach messages that continue to focus on

ecological and economic impacts of lionfish, and the necessity of controlling populations, are

likely to be effective.

)

Most people think that agencies are not doing enough to control lionfistheyrare undecided
on this point. This presents an opporitinfor FWC to ramp up efforts and be met with
agreement from the public.
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(@

The fact that many recreational divers and anglers learned about lionfish through their own
directexperiences and social interactions indicates that tlilkesly have strongattitudes about
the issue For thesanvolvedgroups,outreachgoals should focus on providing specific
information and instructions (about reporting, removing, fileting and cooking lionfish) rather
than on attempting tanfluencebeliefs and #itudes.

(@

CGeneral public attitudes about lionfish are weaker and may be more malleable through
education and outreachOutreach goals should focus amcreasng knowledge and awareness
of lionfish Data from the postampaign survey, to be collected in late 2013| aliow us to
examine relationships between awareness/knowledge and attitudes toward lionfish

2015 Lionfish Awareness Survey 6
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Methods

We developed thepre-campaigmjuestionnairei 2 | RRNBaa C2/ Qa &aLISOATFAO

public awareness, beliefs, and involvemears well abroader questions about invasive species
knowledge and attitudes raised in the literature (eBremner and Park 2007, Gartitbrente et al.
2008,Harvey et al. in pres§)dera and Lamm 201 &harp et al. 20)1Questionnaire draftsvere
reviewed by FWC staff, an executive at Brefessional Association of Diving Instruct@aDI), and
members of he Everglades Cooperative Invasive Species Management Area (ECISMA) Steering
Committee We pre-testedthe survey on a convenience sample36 students andlL2 colleaguesand
revised questions based on results of preliminary data anal{3eal questions were approved by FWC
staff. The University of Floridastitutional Review Board exempted this studym human subjects
review becausés primary purpose involves program evaluation rather than contributing to
generalizable knowledge.

We administeed thesurveyonline via Qualtrics softwar® samples of three populations: the general
population of Florida, Florida saltwater anglers, and Florida SCUBA dietatsof sampling and
administration for each groupre described below. The questionnaire was slightly modified for the

NB & S

differentsar Lt S& 0 F2NJ SEF YLX S 4SS RSESGSR GKS ljdSadArzy ¢

sample); otherwise, all groups were asked the same set of quesiibiesonline survejook an average
of about 15minutes to completdabout half of respondentsoenpleted it in less than 12 minutes)pon
completion of data collection, we downloaded and merged all data into IBM SPSS Statistics 22 for
analyses.

Qualtrics General Population Sample
We purchasd and 2 AJY ¢ L gainBedfith& general Florida population from Qualtrics, LIUE: of

opt-in Internet panels is a neprobability sampling method that is increasingly used in public opinion
research (Baker et al. 2013). If attention is paid to sample qualityinogamples caprovide minimally

biased results that sometimes outperform traditional probability samples (Vavrek and Rivers 2008). To

estimate true population values within plus or minus five percentage points (i:66%5ampling error),
at a 95% confidence level, vaémed fora completed sample size 400 (Dillman 2007)Qualtrics
collected survey responses using quotaati@mpt to represent the~lorida populatioraccording to
three attributes: gender, age category, and geographical location within the state.

Qualtricsworks withprivate Internet panel providerso recruit survey respondents using two methods.
They recruitpeople who are immediately incentivdriven, such asomeone playing an online game
who can takea surveyinstead ofpayingto continue their gameTheyalsorecruit through

advertisement via online banner ads or email campaigrigere espondents are incentivized witle-
points" to spend in an online marketpladeotential espondentsare askedcreening question®

determire if they meet thesurvey and quotariteria. To reduce bias, the survey topic is concealed from

respondents until they have chosen to participate.

vdzl £t GNAOA LINPGARSR || &FYLXS 2F nHH a3I22R 02YLX SGS

Flaida residents, and fit the quotas for gender, age, and geographic locdimy. had to slightly relax

the geographic and age quotas in order to complete the sample, but the resulting sample still closely

resembles the Florida population (Table Qualtrics required respondents to answer all survey
guestions, so there are no missing data in this sample.

2015 Lionfish Awareness Survey 7
Interim Report / March 2015



Table 1 Demographic attributes of Florida population and
thegeneral populatiosurvey sampl@rovided by Qualtrics.

Florida Sample
populatiofd
Gender
Female 51.1% 51.2%
Male 48.9% 48.8%
Age Group
18 to 29 19.7% 20.9%
30 to 39 15.5% 15.6%6
40 to 49 17.9% 18.20
50 to 59 17.2% 18.0%
60 to 69 14.2% 14. %6
70 or Older 15.5% 12.6%
Geographic Region of Florida
Northwest 7.0% 6.2%
North Central 9.5% 9.5%
Northeast 22.0% 22.0%
Southwest 26.9% 25.4%
South 34.5% 28.9%

& Statistics for the state of Florida based on 2010 U.S. Census (Www.census.gov)

PADI SCUBA Diver Sample

PADI drevarandomsampleof 2100namesfrom their database o0b4,544divers who received PADI
certificationin Floridawithin the pastthree years This sample includedOdivers who were certified in
each ofthe three yeargwhich had approximately even numbers of cictitions. To ensure
representation oboth new and experienced diverthe samplevas stratifiedbased orcertification
level 74%0pen Water21%Advanced Open Wateb%Rescue Diverpfter removing optouts, PADI
sent the surveylirectlyto 2087 dives.

To attempt to maximize responsespondents wereontacted four timesising a modified version of
SATEYlIYyQa 6unnt 0 Abriéf prendiiBerRrmal $as folbwed XfitSriwe Bagsdvith a

survey invitation email describing the research msp,assurance ofonfidentiality, and a link to the

online survey. A reminder email was sent after seven days and a second rethindiays laterThe

emails came front ! 5 IndDsiry & Governmental Relations Execulivg R Ay Of dZRSR t ! 5L Qa
asthose of UF and FWC.

A total of B4 divers from this samplélled out at least part othe survey, reresenting a 14% response
rate. However, we have no way of knowing the number of people afpened the emaiversusthose
who did noteven see it if it went into their spam folder (see description of angler samepf@nse rate
below).ltem nonresponse wasp to 16% 46 respondents) on some of the questions, but we kadpt
respondentdn the sample to maximize datBecause of these 8ing valugssample sizeN) varies
among thedata analyses in this report.
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FWC Saltwater Angler Sample

WedownloadedC 2 / Q& 2d13saltivate? flBhing licenseeeemoved250,187duplicate entries and
720,288entries that did not have email addresses, resulting in a dataset of 471,844 saltwater anglers
with email addressed-rom this, we drew a random sample of 6000 angherd emailed the survey
usingthe Qualtricseemail distribution system(We decided to swvey a larger sample of 6000 anglers

based on the diver sample response rates, which were lower than expegéigain, we made four

contacts to attempt to increase response rate. The initial invitation email (from the UF research
coordinator) was followedwo days later by a reminder from FWC, a second reminder from UF after five
more days, and a third reminder one week lates.stimulate responsehe second remindeincluded
an incentive for the next 200 anglers to complete the survey: either a watefpeibphone holdeor a
TAaKANIG 6AGK (GKS GfA2yTFTAAKY 0SS (GKS LINBRIG2NE
collection was complete.

t23290

One hundred ten emails bouncedf the 5890 emails that went througB20 people (14%) completed

the dzNIIS & @ v dzl f &0RhE &rl2163337%ib the ein&ldvére openedBased on number

of anglers who opened the emadlur response rate i88%". Unfortunately,we cannot knovwhy 3727

people did nobpen the email; it is possible thatl y& 2F (GK2a$S SYlFLAta sSyi
Item nonresponse was less than 1% (12 respondents) on all questions except sensitive questions about
incomeandracet KNES NBALR YRSY(a bakenevidbeddudaterlshidgkdr & (G KS& a
recriSI GA2yé 6SNBE NBY2OSR FTNRBY (GKS &l YL ST ONAYy3IAYy3D |

Ay i

Group Categorization

All analyses in this report are presented as comparisons among three groups of respondents: the Florida
general public, saltwater anglerand SCUBA diveighe fist step in data analysis was to construct these
three categories. Our Qualtrics and FWC samples each included a combination of SCUBA divers,
saltwater anglers, and people who participated in neither acti{igble 2)We conducted preliminary
analyses t@wompare groups of divers and anglers across samples, to examine similarities and differences
and determine placement in one of the threetegories for analyses

Table 2 Numbers of SCUBA divers, saltwater anglers, and others in each of three sunpdgssa

Qualtrics FWC PADI
General Saltwater SCUBA
Population Anglers Divers
Sample Sample Sample
SCUBAdivers (%) 24 (6%) 309 (38%)

Saltwateranglerswho are not SCUBA diver&o)

190 (45%)

508 (62%)

284 (100%)

Non-Divers/Anglers (%)

208 (49%)

3 (0.4%)

TotalN

422 (100%)

820 (100%)

284 (100%)

! We will conduct a nomesponse bias check to examine how respondents differ from respondents and better
understand any bias that might be present in our survey results. In final analyses, we maytheigdia to better

represent the populations.
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.FASR 2y LINBEAYAYIFINE lylfteasSas {/).! RADGSNB gAGKA

= 309) were more similar to th@ADIdiverst than they were to other FWC anglers on nearly all

measures of experience and knowledge of lionfish. These similarities were striking given that FWC divers

had lower average certification levels and less recent diving expertaaoePADI divers, and wemsore

fA1Ste GKFry t!5L RAGSNEB (2 0S 2t RSNJIYyR Cft2NARF N
AyG2 2dzNJ a{/!.! 5AQPSNHEE FENEWzL) F2NJ O2YLI NI GAGBS |yl

On the other hand, the 24 SCUBA divers within the QualB@seral Population samplé @ Syt 2 LJ
RAGSNR£O Y2NBE Of2asSte NBaSYof SR (KS 20KSoNJ YSYo SN&
many measures-or example, the GenPop divers were significantly less likely than the PADI divers to

have seen, removedaten or cooked lionfish, tbe aware of the lionfish invasiofprior to taking the

surveyp 2 YR G2 1y26 C2/ Qa tftAOSyasS NBIIdANBYSyGaod ¢KS
their knowledge of the source of lionfish release, their-ssessed knaledge of lionfish, and

frequency of talking to others about lionfish.K S &1 YS LI GG SNY KSt RETBYNI GKS wm
had less Florida fishing experience and had fished less recently than the FWC (argld@iable 4)They

more closely resembledther GenPop respondents thahey didthe FWC angleri@ most measures of

knowledge and experience of lionfish

Because of thessignificant and consistemifferences betweenlivers and anglers who were

incidentally included in the Qualtrics GenRampleand those who wer@urposely targeted ithe FWC

and PAD$amplef ¢S RSOARSR (G2 OFGS3I2NATS Iff nuuw DSyt2L)
(Figure 1). Therefore, this group provides an approximate representation @ictbel Floridayenerd

public(which does contaisegments ofinglers and diversf-rom here on, we will refer to three groups

in our analyses: Florida General Pulille(422), Saltwater AnglerBl € 508), and SCUBA Diveld=£

593 Figure 1).

[ 1 ! : Fwe : PADI 5

{ Quaiiles o i Saltwater Angler | | SCUBA Divers |

1 “GenPop” Sample | i S I ! i !

| (v=422) | | oaBs 4 | | mpe

N, . B - L (N=817) I (N=284) |
Non-divers (N = 508) Divers (N =309)

FLORIDA
GENERAL PUBLIC
(N =422)

SALTWATER ANGLERS SCUBA DIVERS

(N = 508)

(N =593)

Figure 1. Three groups used for comparative analyses, and how they were formed from the three survey
samples.
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Detailed Results
Respondent Characteristics

Table 3 describes soettemographicharacteristis of the three survey groupAs noted previously, the

Florida general public sample reflected the actual population in terms of age, sex, and geographic

location in the state. However, the sample underrepresented minority groups such as Hispanics (13% in
sample vs. 24% in the populai, according to U.S. Census data), AfHearericans (9% vs. 17%),

LIS2LX S gAGK fSaa (KL y74%), and peoil&wite misaholdRiscaeSdseatérc ci'z J &
than $100,000 (12% vs. 18%).

SCUBA divers were a few years younger, on averagethbasther two groups (Table 3). Bothe
saltwaterangler andSCUBAliver groups hadlarge male majoritie$82% and 79%, respectivebnd

sizeable proportions of otf-state residents (18% and 22%he angler and diver groups had
significantly higher mportions of whites (95% and 94%) than the general public group (86%), but the
groups did not differ significantly in percentage of Hispanics. Educational attainment and household
incomes were highest among the divers and lowest among the general pulitics [24%) were more
likely than the other groups to be members of conservation or wildlife organizations, followed by
anglers (16%More than 50% of the general public, and much larger majorities of the other two groups,
had been snorkeling or skin dig.

The saltwater angler and SCUBA diver groups exhibited many years of saltwater angling experience, and
large majorities (94% and 80%) had been angling very recentlyq2018; Table 4). All of the saltwater
angler group and 76% of the SCUBA mijreup had been saltwater fishing in Florida. By comparison,

the 207anglersin the general public samplead less fishing experienceerall and in Florida, and were

much less likglto be fishing recently (20£2015)

Our SCUBA diver group was almost evenly split among divers with Open Water certification (39%),
Advanced Open Water (31%), and higher leseth as Rescue Diver or Instrugt®®%; Table 5By
comparison, 71% of the4 SCUBA diveis the general publisamplewere at the Open Water level.
Although total years of diving experience did not differ significantly between the groups, divers in the
general public sample were much less likely to have been diving re¢2afl¥;2015).
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Table3. Socicdemographic karacteristics athethree survey groups

Florida Saltwater SCUBA Comparative
General Public Anglers Divers Statistic
(N =422) (N =508) (N =593
Average Age (SD) 480(17.3) 470(137) 44.4(13.8) F=7.4*
Sex
Female 51% 18% 21% 5
Male 49% 82% 79% ¢ =1528™
Florida Residency
Full-time FL resident 97% 75% 2%
Parttime FL resident 3% 7% 6% & = 116.0°*
Not a FL resident 0% 18% 22%
Ethnicity
Hispanic/Latino 13% 9% 11% =49
Not Hispanic/Latino 87% 91% 89% '
Race
White 86% 95% 94%
Black/African-American 9% 2% 0.4% G = 74.9%
Othe¥More thamonerace 5% 3% 6%
Education Level
Less than Bji 66% 54% 43%
Bachel or 6s 25% 30% 35% G = 75.7%
Advanced degree 10% 16% 23%
Household Income
Less than $50,000 50% 24% 21%
$50,000 to $100,000 37% 37% 33% G = 1859***
$100,000 or More 12% 39% 46%
Conservation Organization Membership
Member 7% 16% 24% @ = 51 7rex
Not a member 93% 84% 76% '
Ever Been Snorkeling or Skin Diving
Yes 53% 87% 98% 2_
No 47% 13% 2% ¢ =340.4™
** p<.01, ** p<.001
Table4. Recreational a@twaterfishing experiencef anglers in theéhree survey groups
Florida Saltwater SCUBA I
General Public Anglers Divers
(N =207 (N =508 (N=472
Total Years of Saltwater Fishing Experience
Less than 2 years 2% 6% 9%
2 to 20 years 46% 47% 38% 115.1%**
More than 20 years 25% 47% 52%
Most Recent Saltwater Fishing Experience
2015 6% 42% 38%
2014 26% 52% 42% 393. 7+
Pre2014 68% 6% 20%
Ever Saltwater Fished in Florida
Yes 33% 100% 76% .
No 67% 0% 24% 524.3
* p<.05, * p<.01, ** p<.001
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Table5. SCUBA diving experience of diverstwo surveygrouys.

Florida SCUBA ¢
General Public Divers
(N =24) (N=472)
SCUBA Certification Level
Open Water 71% 39%
Advanced Open Water 29% 31% 13.2
Higher Levels 0% 30%
Total Years oSCUBA Diving Experience
Less than 2 years 25% 11%
2 to 20 years 54% 64% 5.3
More than 20 years 21% 25%
Most RecenSCUBA Diving Experience
2015 8% 19%
2014 25% 49% 1252
Pre2014 67% 32%

*p<.05, * p<.01, ** p<.001

Lionfish Awareness and Knowledge

We measuredveralll 6 NSy Saa 2F Bddefakihgihis susvey, didyqu knd\dthadithere
areinvasivelioRA a K Ay Cf2NARIFIQa O2Fadlt g GSNARKE . & (KAA
Saltwater Anglersand 96% of SCUBA divers were aware of lionfish320.1p < .001;Figure 2.

As a point of comparison, we algaugedawareness of invasiBurmese pythons(However, the

guestion was asked differently than the question about lionfish awaremsesspnly provides a rough
comparisoR.wS&Ll2yasS OFGS3I2NARSE 6SNB aL R2 y20 1y26 6KI
1Y26 AlG ola Iy MOHNYRBS sXKUWSKONKAAE Alay R yRmohg (Y26 A
the general public, 87% at least knew what Burmese pythons veerd 56% said they knew thiftey

werean invasive specig&igure 2)Thus, the general public seems to be somewhat more aware of

Burmese pthons than they are ofdnfish, but future research using identical measures is needed to

confirm this compariso.

Among anglers, @4 knew what Burmese pythons were &8gPoknewthey wereinvasive(Figure 2)
Among SCUBA diveB§% knew what Burmese pythons were aBichoknewthey wereinvasive Thus,

by both measuregjivers and anglers seem to héoutequally avare oflionfish as they are of Burmese
pythons

The same question was asked fioe other invasive species in Floridable 6shows percentages of
eachgroupwhoanswerelL. Yy 2¢ oKIFG GKA&A A& YR L (y2¢ AlG Aa
of these speciewas much lowethan awareness of Burmese pythons or lionfistor all but one

species, the general public waignificantiless knowledeable than the other two groups

% Future surveys will use the same wording to measure awareness of lionfish and Burmese pythons in order to
make direct comparisons between the two species.
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100%
88% 87%
80% - L
60% - L
M Florida General Public
40% - : :
Florida Saltwater Anglers
20% 1SCUBA Divers
¢ = F—
0% - [
Before taking this | know what a | know what a
survey, | knew Burmese python Burmese python
that there are is. is AND | know it is
invasive lionfish in an invasive
Florida’s coastal species.
waters.

Figure 2. Awareness of invasive lionfish compared to awareness of Burmese pythons in Florida.

Table6.A Pl ease indicate what you know about the fad |l owing
Florida General Saltwater Anglers SCUBA
Public (N = 422) (N =508) Divers
(N = 593) ¢
% who said Al know what
Plant or animal species invasive species
Argentine black & white tegu 8% 12% 15% 29.1%**
Channeled apple snail 11% 21% 22% 32.3***
Old world climbing fern 10% 10% 13% 7.2
Melaleuca 15% 26% 26% 24 5*+*
Waterhyacinth 19% 37% 34% 37.1%**
% pn<.001

SCUBAlivers were most likely to learn about lionfish from personal outdoor experiences,
Internet/social media, and friends/family (Figure 3). Anglers were most likely to learn about lionfish
from Internet/socialmedia, friends/family, and television. The general public was most likely to learn
about lionfish frontelevision, Internet/social media, and friends/family. Shjuare tests revealed
significant differences among groups in all categories except zoosaamnters/museums, radio, and
other sourcesSpecific newspapers and television shows/channels from which people received
information on lionfish are listed in the Appendix.
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Relatively few respondents said they had seen anything about lionfish in theiméfe last month
(18% of general public, 21% of anglers, and 26% of SCUBA diwe?8.4, p < .00).

Majorities of all groups reported beingery likelyor likelyto pay attention to a news story dealing with

invasive lionfish (Figure 4CUBA divers were significantly more likely to pay attention than were
anglers, who were significantly more likely than the general pyBlic 24.2p < .001)

80%

70% =

60% -

50% | |-

m FL General Public (N = 220)
= FL Saltwater Anglers (N = 43¢
£ SCUBA Divers (N = 565)

Figure 3. Where did you learn about lionfish? (Check all that apply)
* These were write-in responses. Actual percentages may be higher.
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Fublic
Florida Saltwater
Anglers
— [-]SCUBA Divers
(%]
= i
w
E
T 40%
20%
ODIID | L) H | HE R R
Weny likely lUndecided Weny Unlikely
Likely Unlikely
Figure 4. How likely are you to pay attention to a
news story dealing with issues related to invasive
lionfish?
50%7] JFlorida General
Fublic
wFlorida Saltwater
40% ] Anglers
N\ [ 1SCUBA Divers
= B i
o 30%
b
o
20%
10%
0%—
Figure 5. How knowledgeable do you feel you are
about invasive species in general?
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[]SCUBA Divers
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20%
10%
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Figure 6. How knowledgeable do you feel you are
about invasive lionfish?

2§ | 41 SR NBaovkipwlddésble &o yau feel you are about invasive species in gehemnat?

afivepoint scaldroma y 2 (i | y 2 ¢ tb &Rran&ly knbwleélgeablé Pluralities of althree

INER dzLJA 6 n ¢z no> YR ne?»X NBALISOGABSteu 02y aiRSN
5). However, SCUBA divers and saltwater anglers were significantly higher than the general public in

their selfassessed knowledgd invasive specs(F = 31.5p < .001)

There weregreater intergroupdifferencesin selfassessed knowledge wivasive lionfishEightyfour
percent of SCUBA divers considered themsedtdsastfairly knowledgeable, whereas 90% of the
general public considered thesalvesno more tharfairly knowledgeabléFigure 6) Anglers were in
between, wit significant differences between each group (F = §8<3,001)

Finally, the survey includéd K NS S aljdzA T jdzSa A2y aé Regardihghein®sta |1y26¢
likely explanatiorior how lionfish were first introduced to Florida, 47% of the general public, 65% of

anglers, and 73% of SCUBA divers knew that they mege likelyintroduced through aquarium

releases ¢ =106.5 p < .001 Figure 7). SCUBA divés8%) were also significantly more likely than

anglers 88%) or the general publid (%) to knowthat arecreational fishing licenss not requiredto

remove lionfish in Florida using a spear or handheld(rfet 178.8 p < .00% Figure $. Fewer

responaents (31% SCUBA divers, 17% anglers, 12% general public) knew that people have not died from
lionfish stings.¢ =74.7, p< .00% Figure 9. It is notable that large percentages of respondents said they

did not knowthe answers to these questions.
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80%

Florida General
"l I
3 gFlorida Saltwater
Anglers
60%7 [T1SCUBA Divers
I=
[ik]
E
o 40%

22%

20%
o 16% 15% 4 yo 15%

0% ]
Lionfish were  Lionfish were Lionfish swam | don't know

accidentally  released from here from their
released from people’'s native range in

the hallast aquariums  the Indo-Pacific
water of ships. (either Oceans and
intentionally or ~ Red Sea.
accidentalry).

Figure 7. What do you think is the most likely
explanation for how lionfish first arrived in Florida’s
coastal waters?

60% .Florida General
Fublic
wFlorida Saltwater
50% Anglers
[ 1SCUBA Divers

L 40%7
[
(11}
E
& 30%

20%

10%

0%— 1

%,
4’%
3
Figure 8. True or False? You must have a
recreational fishing license to legally remove lionfish
in Florida using a spear or handheld net.
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Figure 9. True or False? People have died from
lionfish stings.

Lionfish Sightings

Three quarters of SCUBA divers, one quarter of saltwater anglera28hof the general publiwho
had participated in saltwater recreation activitiédiving, snorkeling or saltwater fishingdported that
they had seen #onfish (Figure 10)0ut of the entire general public sample, 8% had seen a lionfish.

Table 7 details the experience of seeing lionfigtile participating in eacbf the three saltwater

recreation activities. Twentgine percent of SCUBA divers withiretgeneral public samplesrsus71%

of those in the SCUBA divers group had seen a lionfish while d3@WBA divers were also more likely
than the other two groups to have seen lionfish while snorkeling. Very small numbers of respondents in
all groups hd caught a lionfish on hook and line (only 7 members of the general public, 33 saltwater
anglers, and 34 SCUBA dive@)those who had caught lionfish on hook and line, 58% 87) reported

that they used baitfish, 509NE 35) reported using shrimp, %7 (N = 33) reported using squid, and 3%

(N = 2) reported using artificial lures. Most of those catches were incidebtdy. 3 respondents ithe

entire surveyreported that they hagurposely targeted lionfistwhile fishing on hook and line.
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.Public (MN=288 who
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— Florida Saltwater
B0% §Ang|ers (N=507)
ESCUBA Divers
(N=551)
S 50%
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(W
40%
0% 25% @

Mo (or don't know) Yes

Figure 10. Ever seen a lionfish while SCUBA diving,
snorkeling, and/or saltwatelggishing (anywhere in the
wor

Table7. Experience of seeing lionfish while participating in saltwater recreational activities.

Florida Saltwater | SCUBA
Action General Anglers Divers ¢
Public
Number who heeever SCUBA dived N=24 -- N =552
% who have seen lionfish while SCUBA diving 29% -- 71% 21.6%**
Number who have ever snorkeled or skin dived N =222 N =439 N =541
% who have seen lionfish while snorkeling or skin diving 15% 24% 49% 112.0%**
Number who have ever saltwater fished N =207 N =508 N =470
% who have caughipbnfish on hook & line while saltwater fishing 3% 7% 7% 38.0%**
% who hae purposely targeted lionfish while fishing on hook & lif  0.4% 0.2% 0.2% 2.1
** n<.001

We asked respondents to indicate all geographic regions where they had seen lionfish while diving,
snorkeling, or saltwater fishing. Of 570 total respondents who had seen lionfish, 66% saw them in the
Florida Keys. Next common locations were Florida Atartiast, Caribbean Islands, and Florida Gulf
coast (Figure 11).

28 SEFYAYSR fA2yTAAK aA3IKGAy3Ia o0F&SR 2y NBaLRyRSy
Appendix 2 for a map of Florida regions.) Location of residessenotsignificantlyrelated tolionfish

sightngh y G KS Ct2NARI YSeéad {2dziK Cf2NARI NBAARSyYyGa
PGt ydAao /1 21Ha0d b2NIKsgSad CE2NARI NBaARSylua ¢SNB
Non-Florida residents were ast likely to have seen them in the Caribbean Islands and Mexico/Central

America. There were no significant differences in lionfish sightings in lionfish native range, other U.S.

Atlantic and Gulf Coasts, and South America.

f
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Figure 11. Locations where respondents reported seeing lionfish while SCUBA
diving, snorkeling, or saltwater fishing (N = 570).

Table 8.Locations where respondents reported seeing lionfish while SCUBA diving, snorkeling, or saltwater fishing

based on region of residence.
Geographic Region of Residence
Northwest North Northeast | Southwest | South | Outside &
FL Central FL FL FL FL of FL

Lionfish Sighting Locations
Florida Keys 52% 62% 70% 67% 68% 64% 4.6
Florida Atlantic Coast 13% 39% 52% 22% 69% 29% 92, 7%**
Caribbean Islands 26% 21% 48% 37% 43% 51% 16.9**
Florida Gulf Coast 71% 23% 12% 43% 14% 22% 75.0%**
Lionfish native range 13% 18% 15% 18% 16% 19% 1.1
Mexico/Central America 26% 18% 7% 18% 10% 28% 24, 1%
Other U.S. Atlantic Coast 0% 8% 3% 5% 3% 5% 3.7
South America 0% 3% 5% 3% 3% 3% 25
Other U.S. Gulf Coast 7% 0% 2% 4% 1% 5% 7.3

** p<.0L, ** p<.001

Lionfish Reporting

Of 499 respondents who indicated they had seen lionfish in Florida, only 12% said they had reported
their lionfish sightings to the FW@8mong those who had seen lionfish in Flaridambers of the
general public were more likely thanembers othe othertwo groupsto report their sightingg.? =

10.1, p< .0% Figure 12
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Respondents whdhad seen lionfish but hadot reported their sightingggave the following reasons for
not reporting.
73%-- Did not know that the FWC wanted people to report lionfiglhtings
13%-- Knew the FWC wanted reports, but they did not know how to make a report.
5% --lionfish are too common to report all sightings; locations are already known
3% -- reported to someone other than FWC (such as dive charter)
294 --killed them instead of reporting
1% -- Forgot
1% -- It was a long time ago
3% -- other reasons:
0 By the time | started to see them, FWC no longer requested them to be reported.
FWC act lik&** when interacting with the public
| feel they have moreniportant thing to do like keeping people safe from other boaters
The app was not convenient to use
The problem is not the lionfish, its humam®@e seen a boatful of hunters take out more
wildlife in one trip than the entire nonnative lionfish populatiall consume in six
months.
0 This is not an activity | would take part in. Extra step to alert authorities | have no proof
are doinganything with the information in a state | only visit once per decade.

= =4 =4 =4 -4 -8 -8 9

(0]
(0]
(0]
(0]

* Indicateswrite-in responses.

The survey includkthe followingstatement:aTheFWGQGwants people to report all lionfish sightings on

the Report Florida Lionfish App or on their website MyFWC.com/Fishind. ¥ G S NJ N&djoRty y 3 (1 KA &
2F NBalLlRyRSyida &l AR (4b%)S NI & #38%) Bofrapddt futurd BnfiBh sightingsS & ¢

to the FWC.However people who had not reported past sightings were less likely to say they would

report them in the future (¢ =20.7, p < .001; Figure 13)
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Figure 12.Ifyou have seen lionfish in Florida, have
you ever reported your sighting(s) to the Florida Fish
and Wildlife Conservation Commission?
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Figure 13 Ifyou see a lionfish in Florida in the
future, how likely will you be to report itto FWC?
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Lionfish Removal

Forty-one percent of aliespondents who hadverseen lionfistwhile SCUBA diving or snorkeling
reported that they hademoved a lionfisi45% of SCUB#vers, 36% of saltwater anglers, and 9% of the
general public who had seen lionfish= 19.6,p < .001;Figure %). This repesents34% of theentire
SCUBA divgroup, 10% of the saltwater anglers, aB% of the general publigroup.

Excluding the saltwater anglers growg 6f whom had a Florida fishing licens&)% ofthosewho had
removed a lionfisi{N = 156) had Elorida saltwater fishing license and 20%-= 38) did not.

Sixtyeight percent of respondents who had removed a lionksbwthat arecreational fishing licenss

not requiredto remove lionfish in Florida using a spear or handheld c@tnpared to oly 38% of other

respondentg.?=73.3 p < .00% Figure 15 Knowledge of the license exemption was not significantly
different between those who removed lionfish with and withauticense ¢ =2.7, p =.26).

Seventy percent of removals took plake/ G KS Cf 2NARI YSéazr nm: 2y Cf 2NR
SIOK 2y Ct2NARIFIQ& Ddz ¥ /21 &6. ' yR Ay (GKS /I NRO6o6SIyY

Pole spears were the preferred method of removing lionfish, followed by Hawaiian sling, handheld net,

and other spearinglevices Table 9. Some respondents wrote in that they used spear guns and dive
1YAFSad ahdiKSNE 3ISFEFNIfA&GGSR AyOf dZRSR G(GKS F2ff26AYy
Qove oil

Fishingpoles

Long clamp, like a grabber

Scissors

Spire of a conch shell used to spear Pterois volitans (lignfistierwater

Tote

ZooKeeper Containment Tube

=A =4 =8 =8 -8 -8 -9

As noted in the section on Lionfish Sightings abowg;, 74 totalrespondentg6% of those who had
saltwater fishedhad caught lionfish on hook and linsearly all of those catches were incidental while
angkrs were targeting other species.
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Figure 14 If you have ever seen lionfish while diving
or snorkeling, have you ever removed a lionfish?
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Figure 15 True or False? You must have a
recreational fishing license to legally remove lionfish
in Florida using a spear or handheld net.
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Figure 16. Locations where respondents reported removing lionfish while SCUBA
diving or snorkeling (N = 147).

Table 9 Gear used to remove lionfigh = 235)

Type of Gear Percent who Percent who report it as
report using it only or preferred method

Pole spear 68% 55%

Hawaiian sling 31% 17%

Handheld net 23% 10%

Other spearing deviagesigned for lionfish 19% 10%

Spear guh 9% 6%

Dive knife* 2% 0.4%

Other gear 5% 2%

* These were writén responses. Actual percentages may be higher.

bSIFNIe&e Fftf NBaLRyRSyida odpmr:0 ¢K2 KFIR NBY2@OSR fA2Y
an invasive species from the reef ecosystetn addition, more than 50% said that @& lionfish was

one of their reasons for removing them. Approximately a third of respondents gave each of the three
other reasons listed on the survélyigure T)® & h (i K S &opleNgavdai @nffoding lionfish

included the following:

At the time | hachquarium set up and | put them in the aquariums

Educaion purposes of locals around us

| feel other divers aren't hunting them enough to control their spread.

| was turning a blind eye to the act | was committing.

It was hurt

Lionfish prey upomrnamental fish which | collect.

Lionfish tournaments

=A =4 =4 =4 -8 -8 -9
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9 They get in lobster holes in the Keys, not only a danger to human hands but they run the lobster
and grouper out of the hole.

Respondents who indicated théyad seen a lionfisWhile diving or snorkelig buthad never removed

one (N = 318)were askedheir reasons fonot removing lionfistfFigure B). Overall,69% said it was

because they did not have appropriate gear, 38% said they did not spearfish, 22% said they were afraid

of getting stung, 16% said that lionfish was not their target species, 6% said they had only seen lionfish

in their native range, 5% satidey did not have enough dive time, and 10% gave other reasons (e.g.,

0KSe RARYQU 1y26 lo2dzi A2y FTRKKe 2R3 KD (F S\Sift 6O AY & X1
animalsthe dive master removed thm, or they have killed but not removed liosif).

100%
80%
60% -
40% - E FL General Public (N = 8)
B FL Saltwater Anglers (N = 4z
20% - ,
O SCUBA Divers (N = 185)
0% - — T - T T T 1

Toremove They are They are anl mightas Itisfunto  Other
an invasivegood to eat easy target well spear spear them reasons

species once them since as adive
from the spotted I'm already activity
reef hunting
ecosystem

Figure 17. Reasons respondents gave for removing lionfish while SCUBA diving or
snorkeling (check all that apply; N = 235).
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Figure 18. Reasons respondents gave for not removing lionfish while SCUBA diving or
snorkeling (check all that apply; N = 235).

Other Experiences with Lionfish

Majorities of all groups (51% general public, 65% saltwater anglers, 57% SCUBA divers) reported that
GKSe KIFIR 0Ff1SR 6AGK 20KSNJ LIS2LX S | 62 dzidiffered®2 y F A & K
significantly on this variable?=162.7,p < .001 Figure 9).

9SSy IyY2y3a {/!.! RAGSNEI 2yfeé& wmy:: KIR KSIFNR I 62dzi
downloaded it Table 10. Nearly onehird of SCUBA divers had eaten lionfit8% hadileted a lionfish,

and 11% had ordered lionfish on a restaurant menu. These percentages were much lower (all in single

digits) amonganglers and the general public.

We asked respondents how likely they would be to take lionfdated actions in theuture. The same
response pattern held (SCUBA divers most likely, followed by anglers, followed by generalpbl#ic;

10D |1 26SGSNE 2GKSNJ GKFy GFf1Ay3 G2 20KSNBR | 62dzi f
NBalLlyasSa ¢oSNB bt (868 pyJaBANREf ¥t y{ NBalLRyasSa oSN
Gdzy RSOARSRZ¢ IYyR 3ISYSNrf LlzoftAO YSIYy NBalLkRyaSa ¢S
Members of the general public were more likely than the other two groups to say they would keep a

lionfish in an aquarium.
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Figure 19 How often have you talked with other

people about the lionfish invasion during the past
year?

Fublic

Anglers

Table 10 Percent of respondents whovedaken &tionsrelated to lionfish.

.Florida General
Florida Saltwater
[']1SCUBA Divers

Florida Saltwater SCUBA

General Anglers Divers
Action Public (N = 508) (N = 593) ¢

(N=422)

% reporting they hathkenthe action

Heard about he fReport FIl ori 4% 1206 18% 43 GF+
smart phones
Downl oaded t helifoRefp osrht 1% 1% 4% 6.7%
smart phones
Eaten a lionfish 1% 7% 30% 205.2%**
Ordered lionfish on a restaurant menu 0.2% 3% 11% 64.1***
Fileted aionfish 1% 4% 18% 123.0***
Cooked a lionfish 0.2% 4% 17% 113.8%**
Kept a lionfish in an aquarium 5% 5% 7% 4.9
* p<.05, * p<.01, ** p<.001
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Tablell Respondentsd reported |ikeliness of taking future

Florida Saltwater SCUBA
General Anglers Divers
: Public (N=508) | (N=593) )
Action (N = 422) F-value
Mean (SD) on fivepoint scale(1= very unlikely,
2=unlikely, 3=undecided, 4=likely, 5=very likely)
Talk with others about the lionfish invasion 3.6° 3.8° 4.3° 70,0
(1.1) (1.0) (0.8) :
Downl oad t he LfiRoenpfoirsth oF 2.8° 2.9° 3.3° -
smart phones (1.2) (1.2) (1.2) '
Eata lionfish 1.7 2.6° 3.6°
(1.0) (1.5) (1.5) 2323
Orderlionfish on a restaurant menu 1.78 2.5° 3.3°¢ 179 7wk
(0.9) (1.5) (1.5) '
Filet a lionfish 1.6% 2.4° 3.1°¢
(0.9) (1.4) (1.5) 163.4
Cook a lionfish 1.6% 2.4° 3.2°¢ et
(0.9) (1.4) (1.5) 173.7
Keep a lionfish in an aquarium 1.72 1.4° 1.5° 11.6%+
(1.1) (0.8) (1.0) '
k| <.001

Different letters indicate statistically significant differences among gr@ugs05)based on podtoc comparisons.

Attitudes toward Lionfish and Other Invasive Species

The survey asked respondents the extent to which they agreed or disagreed vatatéents 10

about lionfish anchine about Floridainvasive speciesiore generallyExploratory factor analysith
Promax rotation (see Russell 2002the 19 items extracted four componentshich cumulatively
explained 6% of the variance in thedins.The attitudnal components and individual items comprising
them are summarized imable 12

The first component represented the attitude that invasive species have intrinsic value and should be
left alone (i.e., not controlled). Consistently, the general public manifested this view more than anglers,
who manifested it more than SCUBA divers. Hasveeven among the general public, average

responses were below the midpoint of the scale. Between 14% and 27% of general public respondents
agreed with each of the seven statements.

The second component included three statements measuring fear ofgeatid encountering lionfish.

The general public was significantly more fearful than anglers, who were more fearful on average than

SCUBA divers. The SCUBA divers, who have the most experience both encountering and eating lionfish,
expressed little fear; & NJ 3S NB aLR2yaSa K2 @6ghiS BxpresdeR nmyfeRincériiaty | 3 NB S
about whether eating lionfish posed dangers from toxins and venom.

¢tKS GKANR O2YLRYySyid NBLNBASY(iISR (GKS @GASGgLRAYG (KL
ecosystems anfisheries. Again, the three groups differed significantly from each other on every item.
{/'!'.1 RAOSNABR aiNpy3dfte SyR2NBRSR (KSasS oStASFTasz I @S

GFraGaSYSyldo | y3at SNEQ NBALRY A fegenkrd fublic @Bspdhsed dveragddi f & |
f KGfe o0St2¢ al ANBS P
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Thefourth component represented a supportive attitude toward control and prevention of invasive

species in Floridall groups were moderately supportieéd invasive species control. Theogps all

agreed similarly thaéRegulations on pet ownership can help prevent the introduction of nonnative
ALISOASA Ayid2 CERiwd &t anglersSwird hadkRlikely Bah the general public to

believe thatdPreventing the establishment of menonnative species should be a top priority for wildlife
YIylFr3aSNAREé YR G/ 2yiNRBt 2F a2YS gAtREATS A& ySOSaa
SCUBA divers were the most concerned about invasive species and most likely to believe in the

ecdogical importance of native species.

Finally, we asked respondents tadditional questions to understand their views of lionfish

management (Figure20 and 21). Majorities of all groups (55% general public, 62% anglers, 60% SCUBA
divers)saidtheythded KG A G 61 & GLINRPOolofeée y20¢é Ll2aaioftsS G2 SN
Ct2NARIFIQa ¢l GSNE® |1 26SOSNE ISYSNIf LlzotAO NBaALRYR
not,¢ and more likely to be undecided, than anglers or diefs 49.4, p < .001 Figure20). SCUBA

divers were more likely than the other two groups to think that state agencies are not doing enough to

control the lionfish population in Florida’(=60.3 p < .00% Figure21). Many respondents in all groups

were une@rtain about whether state agencies were doing enough to control lionfish.
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Table 12T hr e e Su r v ditydesGoward.ipndish andOtherInvasiveSpeciesn Florida

FL General | FL Saltwater | SCUBA
Public Anglers Divers
(N =422) (N =500 (N=548) | F.value

Mean (SD) on 5oint scale
(1= strongly disagree2=disagree3=neither agree
nor disagree4=agree 5=strongly agrege

Component linvasive Speciebave Intrinsic Value andShould be LeftAlone(Cr onbachés U =

| feel thatlionfishhave the right to 2.6° 1.8° 1.6° 1664+
waters. (1.1) (0.8) (0.8) '
| feel it is wrong to kill lionfish that are found in Florita 2.78 1.6° 1.3° 267 G+
waters. (1.2) (0.8) (.8) '
If we leave lionfish alone, Florida coastakcosystems 2,52 1.9° 1.8° 71 g
will balance themselves naturally. (1.0) (1.0) (1.0) '
Invasive species have as much right to exist in Florida 2,52 1.7° 1.5° 150 5+
native plants and animals. (1.1) (0.8) (0.8) '
| feel that it is wrong to killvildlife, even if it is an 2.7¢8 1.7° 1.5°¢ 199 1+
invasive species. (1.2) (0.9) (0.8) '
Il nvasive species are as | 2.6° 1.7° 1.6° 143 5
as other plants and animals. (1.1) (0.9) (0.8) '
Wildlife managers should wortgss about getting rid of 2.4% 1.7° 1.6°¢ 193, g
invasive species and just let nature run its course. (1.2) (0.8) (0.7) '
Component 2Fear of Lionfish(Cr onbac&ps U =
| would be afraid to eat a lionfish because | think it may 3.78 2.7° 2.1° 231 G+
contain toxins likemercury or ciguatera. (1.1) (1.2) (1.1) '
I would be afraid to eat a lionfish because | think it may 3.8° 2.7° 2.0° 303, 7%+
contain venom. (1.0) (1.2) (1.2) '
I would feel scared if | saw a lionfish while diving or 3.4° 2.4° 1.6° 389 5H+
snorkeling. (1.1) (1.1) (0.9) '
Component 3Lionfish are a Serious Threat t& | o rsiEdosyétems and Fisheri¢€r onbachps U
There are large numbers of lionfish in the waters 3.62 3.8° 4.3° 106.6++
surrounding the state of Florida. (0.7) (0.8) (0.8) '
Lionfish threaten Floridj 3.9% 41° 4.3° 17 4+t
reducing game fish populations. (0.9 (0.9 (0.9 )
Lionfish are harmful to | 3.9° 4.2° 45°¢ 51 G
0.9 0.9 (0.8) )
Lionfish may greatly reduce populations of native fish 3.92 4.1° 4.4° 46.1%+
species. (0.9) (1.0) (0.8) '
Component 4Support for Invasive Species Control in Floridlr onbac#ps U =
Regulations on pet ownership can help prevent the 3.9 3.9 40
introductionof nonnative speci e ’ ’ ' 1.0
X (0.8) (1.2) (1.1)
environment.
Preventing the establishment of new nonnative specie 3.9¢ 4.1° 4.1° 12 gk
should be a top priority for wildlife managers. (0.8) (0.8) (0.9) )
Invasive species iRlorida are a concern to me. 3.8° 4.1° 4.4° 5g Dk
(0.8) (0.8) (0.8) '
Control of some wildlife is necessary to help conserve 4.0° 4.4° 4.5° 59 Gk
Fl oridabds natural ecosys| (0.8) (0.7) (0.7) )
Native plants and animals are more important to an 3.8° 4.1° 4.3° 00 ik
ecosystem than nonnative plants and animals. (0.9) (1.0) (1.0) )

**k%
p <.001
Different letters indicate statistically significant differences among grqugs@5) based on pesioc comparisons.
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.Florida General
Public (N =422)
gFlorida Saltwater
50%— - Anglers (M =50T7)
SCUBA Divers (M
: 552)
I=
0 40%
a
20%
0%— — I — — .@j
Definitely  Probably  Undecided Probably — Definitely
Mot Mot Yes Yes
Figure 20. Do you think it is possible to eradicate
(completely remove] lionfish from Florida's waters?
F0% .Florida General
Public (N =422)
SFlorida Saltwater
50%] Anglers (M = 507)
_ 1) SCUBA Divers (N
§ =551)
40% §
2 30% %
20%- §
10% §
0% P L ”' e
Definitely  Probably  Undecided  Probably — Definitely
Mot Mot Yes Yes
Figure 21. Do you think that state agencies are
doing enough to control the lionfish population in
Florida?
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Appendix 1: Newspapers and Television Shows/Channels Listed as
Information Sources about Lionfish

Newspaper Name Frequency
Sun Sentinel 13
Miami Herald 10

=
o

Tampa Bay Times

Palm Beach Post

Orlando Sentinel

Florida TimedJnion

Tampa Tribune

Florida Today

Fort Myers News Press
Keys newspaper (unspecified)
Florida Sportsman Magazine
Keynoter

Pensacola News Journal
TCPalm

Bradenton Herald

Daytona Beach News Journal
Diver Magazine

Free Press

Key West Citizen

Keys News

Naples Daily News

North PortSun Herald

New York Times

Bay Beacon

Buffalo News

Charlotte Sun

Citrus County Chronicle
Coastal Angler

Daily News

Gainesville Sun

Herald Tribune

Huffington Post

Jacksonville News Journal
Northwest Florida Daily News
Panama City News Herald
Washington Post

Waterline

P PFRPPPRPPPFPPPPEFPFPEPDNMNNNMNMNMNDNDNNNNMNNMNNNDNNOOOWOSPDSEDSOOOONO©
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TV Show or Channel Name
News (unspecified)
Local news (unspecified)
National Geographic
Discovery Channel
Shark Tank

Fishing shows (unspecified)
Animal Planet

NBC News

WFTV 9 (Orlando)
WPTV News

ABC News

Florida (Saltwater) Fishing Report
FOX 13 News (Tampa)
Sportsman's Adventures
Sunsports

Bizarre Foods

Florida Sportsman

FOX 35 News (Orlando)
FOX News

Outdoor Channel

PBS NEWS

WEAR 3

WESH 2 News

WPEC 12

ABC 3

ABC 7 Local News

ABC Action News
Anglers Digest

Arte

Bay News 9

BBC

CBSL2 NEWS

CBS 6 News

CBSMiami

Chevy Florida Fishing Report
Cubs News

DNR

ESPN

First Coast News
Fishing in the Flats
Florida Fisherman

2015 Lionfish Awareness Survey
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Frequency
23
18

=
o

P P RPRPRPRPRPREPRPRPRPRPRPREPREPRPRENNNNNMNNMNNNNDWWWWWRRDNDNRNOONO®

w
~

Florida Sportfishing TV

FOX Sports angler shows

GA aquarium program with Jeff
Corran

George Poveromo

Into The Blue

Keys Public Service Channel
Local news (Naples/Fort Myers)
Local news (Palm Beach)

NBC 2 News

NBC 5 News (Palm Beach)
New product show with Lori Grenier
Nova

Off the Hook : Extreme Catches
Saltwater TV

SCUBA Nation

Sun Network

Tanked

WFTS

WINK local news

WPLG Local 10 (Miami/Ft
Lauderdale)

WTSP 10

WUCF

R

(Y PR RPRPRRRPRPRREPRPRRERPRRRR
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Appendixl: Map of Florida Regions UsedGroup Respondents based on
Geographic Location of Residence.

NORTHEAST
NORTHWEST

NORTH

CENTRAL
SOUTHWEST
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