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The Good

Create fishing opportunities

near ports.
Before After
{Fish e :
I distribution |- - %, /
| S50 i
: o 0
| o
| .I u 0
Attificial O
|
" t O Reefs
I Natural |, .° v 0
\ reefs |- .. g2 :
’ é 3 \
: O

@ NOAA FISHERIES



Ecosystem Services:
Aesthetics

Fishing & Diving

Fishing tackle & bait
Charter fees, vessels
Licenses

Hotel/housing

Fuel/gas/oil

Rental Cars

Restaurants, Supermarkets

Tourism & Real Estate
Waterfront properties
Tourism Industry
Ramps & docks
Resident recreation
Non-residents

Supporting Marine Industries
Transportation

Boating

Electronics

Communications

Fishing Tackle

Newspaper, Magazine & TV Media

Dockage, storage
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South Florida
" Reef Economics
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Fishing and Diving (snorkel & SCUBA) contribute
about equally to reef use in SE Fla

Recreational person-days (millions) spent using reefs
in southeast Florida (residents and visitors)

Palm Beach Broward Miami-Dade TOTAL %

Sroaam Sousa) | 25 4.9 3.3 107 47%
Fishing 1.8 4.5 5.9 12.1 53%
TOTAL 4.2 9.4 9.2 22.8
$ Value (millions) residents and visitors o
o am scusa) | 927 $68 $16 | $112  53%
Fishing $9 $57 $30 $97  47%
TOTAL $36 $126 $47 $209
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8 hours after sinking
by a hurricane
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Assumption: Habitat Limitation -
Adding more habitat increases the supply of fish.

Artificial reef performance depends on reef structure (size, materials, and composition),
location, and the life history of targeted species

oy,
#

NOAAFISHERIES



2 Mavirnant ol reypvery o o’ B

Fishing for species ‘3 - -2.
attracted to artificial reefs is & j“a? =9
not a problem from a fishery =i e e — S5
perspective, unless the

population is overfished. { | e g e e | e b e [y

A RN “r f, -4([.6'_*".(’ Ot

i L g @ B

Artificial reefs can
accelerate overfishing by
concentrating remaining
adults and making them 9
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Predicted species characteristics that influence population
responses to artificial reefs

More Production More Attraction
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MEAN ABUNDANCE-REEF SIZE REGRESSION
RESIDENT SPECIES
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Courtesy of Tracy Villareal, U. Texas at Austin
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Detail from Landsat satellite image,
Gulf of Mexico. Individual vessels are
bright spots at end of sediment trails.

ynomarsieries — Artificial reefs are a drop in the ocean.
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The Sunda

Adrian Harreld of Rocky Mount, N.C., roads o Plae Kaoll Shoees, N.C., Friday, among tires wash-
on the beach from an artificial roef which was damagied By Humicane Boanle,
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Do No Harm

P
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ARTIFICIAL REEF DAMAGE

The pencipal parts of Dade’s artificia! reel pro-
g am, with weock, locahon and siatus

B Alssicanvie, South Dade: fumned upside dow

B Andro, Haulover: deck hwisled

B Aride, Keay Bascayne flatienad and crushed

B Belcher Barge, Key Bucayne no damage

M Delrona Barge, Kay Blscayne missig <

B Belrona Two, Key Biscayno: was moved,
ot rod

B Blacayne, Koy Biscayne oxtensve damage

B Blue Fire, Nooth Dada lost bottom, il col
lapsed

B C-Ome, Sunny lsles. no damage.

B Concepelon, Survry biles broken inlo three
proces, made colapiad

B Doc DeMilly, South Dade no damage

B Lakeland, Koy Bscayra colapsec

B Miracies Expeess, Kay Bacayne reduced |
b

B MNiss Kartine, Miamd Baach broken

B Narwel, Haulove: axlenshe damage

B Orion, Key Bacayne ost plot house

B Pabtricis, Mami Beach: troken

B Proteus, Koy Biscayne. broken and moved

B Radio smleoma, Mami Boach no damage

B Rio Miaml, Koy Bscayre. no damage

B Shamrock, Mam Beach los! pict house

B SherkLyn, Key Bscayne troken in ha't

B Soulh Seas, Kay Biscayre stem broken of

R Ste, Anne, SE of Kay Bacayne no darmage

B Tarpoon, SE ol Key Bucayrws devasiated

B Tenneco Ol platiorm, Dade Broward b

o5t lege, leaneg




Conflicts between artificial reefs and
endangered sea turtles
Entanglement and entrapment of sea turtles on artificial reef structures

- Growing number of reports of
sea turtle mortality on artificial
reef structures.

- Most mortality is never
witnessed or reported.

Entanglement occurs in lost  §
gear (anchor line, fishing line)

Entrapment occurs in
structural elements.

- Design considerations should
include potential for sea turtle
entrapment.
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f B Entrapment occurs in structural elements.

BRI B Artificial reef modules with closed tops
may increase entrapment risk

/.

-

36 x36°
- opening

-y.: > J
A .

_ 3 Turtle Entrapment Documentation
> <" > o Okaloosa County, Florida
‘ Friday, June 3, 2016
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Conflicts between artificial reefs and sea turtles

Sea turtle hatchling predation over artificial reefs
adjacent to nesting beaches

= Artificial reefs deployed on sand
close to shore in shallow water
off sea turtle nesting beaches
may increase the predation risk
to hatchling sea turtles.

= Several studies have shown
higher predation of hatchling
turtles traversing areas of with
bottom structure, such as
saballerid reefs and patch reefs.
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r]]le little house
at the bottom
of the sea.

Two-and-a-half miles offshore
A hundred feet down, is an unusual
housing development. In an arean
once virtully empty of life, Bamilies
of Flaricka Ssh now live in ool
coveredd ovlindess that were coce gis
sEion storage tanks — sandblisid
clean and lo W redd o the sea s
erviroommentaly IHV\AHL!TI izl
reefs. Alzae foem, fsh gather and
a Jood chain begins — good o the
ermvimament and the local fishing
indhstn

Do peopke really do all tha so Bsh
harve 3 popebation explosion?
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Spirit of Miami, Boeing 727, deployed 1993

N A |

Anchors away

Vandals destroying system
that steadies sunken jetliner

Ny JIM HARDIC
Soeths 10 The Mereid

Crime has Bt Dow depiin in
Dade County ~ 08 fect beby
the Atlantic Occan surface

Dade. County awtharitics
sy vandaliam 10 Lhe newest
and most popelar artificial
roef 1 not only illegal bt
potentially dangerows

Last Segn. 8, the bl of an
oM Bocing 727-100 jethiner
was senk m 63 feet of water
off Key Bucaype. It became
aa instaec Bl with scoba
divers and 5. develoging into

plane. If currenls o shilling

sands Gause the plane 10 move

dlightly, &t can be tightened by
gwring the turm-Buckles,

Some divers have Beea tak-

viage ol the sysiem

wving the fum-Dack-

ks So far they have disadled

throe of the 10 schors

“The plane s couaty prop-
enty, it belongs to all of the cn.-
ens. It s oo oCcan bottom
owned By the Sime of Fioe-
ada.” Mostkol!l sad. "' Vandah
are committing a crime: Dam-
age 1o counly property.”




Spirit of Miami “found” in 2010,17 years later

)
{ i
M NOAA FISHERIES



£ DAILY SABAH e
| fpenidew

Turkey's baggest reel. an Arbus AJ00. sunk off coast of
Kusadass 1o boost dving tounsm sabahda Wicg TRg
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“Ships used as
artificial reefs must
be deployed at least
a quarter of a mile

away from natural
reefs.”

*“Mercedes”

Broward County (Fla)
Artificial Reef Program
Promotional Brochure




2002 Sinking of Spiegel Grove — Key Largo T h e U g | y

Capsizing barge with Rapa Nui Reef modules
7 June 2015 - D_gerfielc_i Beach, FL

-

Miami Herald:
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http:www.nydailynews.com
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POt O8 By OMUOKE TALRLY MINALD STNY
ALMOST UNSINKABLE: Tre Brandywine, ore of Ihree drug boats that wore surk Friday 10 form an artficul reef,
groved touth 10 send down. Water cannons wore emgioyed 1o il the hull enough 10 Snk & in about WO foet of water

New course is charted
for seized drug vessels

o the Mumd River, Sdat goto its  bowts weat Jown i melnutes.

ShipS are Sunk watery grave easily on Friday, *This event completes the cir

Sospite flery explonions that drew  cle of our campaign against

ifiri beers from boatloeds of spects & = sald Gov, Jeb Bush, who
for artificial reef  cheem from bostioads of specta-  drugn” sald Gov. Jeb Busk, who

D0 20+ 2w acty el afRemms asd fandess omd a2descsl e A



- ”' - 4
.'. R N o - ; .

Jelf N1 Gurawrh) capteres the feeighier ' Poiadlansa’ going out i " baur of glory
ofl Broward County rocenly

Explosives damage structural integrity and create diving hazards



Explosives are unnecessary for ship deployment. The concussion Kills fish
_underneath and nearby.
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On March 30, 1985, the freighter MERCEDES deliberately dynamited
and sunk, becog#anarﬂﬂcﬂlm{ﬁ wreck
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CONCLUSIONS

Do No Harm.
Have clear, relastic goals and expectations.
Beware of other agendas (public relations, media, waste disposal).

Understand the biology, ecology and population limitations of target
species.

Remember that artificial reefs are one tool best used as part of an
comprehensive, integrated, holistic ecosystem-based approach to
conservation and management.

Artificial reefs are not a panacea — alone they will not solve
overfishing.

Other measures may be more appropriate and effective for
conservation and restoration (protecting nursery habitat, marine
reserves.

Ecosystem capacity to support recreational angling is finite.
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Photo credit: Don DeMaria
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