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Comprehensive Everglades
Restoration Plan (CERP)

Lake Worth Lagoon: provide suitable
habitat through the placement of
appropriate material on hard bottom
currently impacted by muck deposits.
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Snook Islands Natural Area

Planned 1998

Started 2003
Completed in 2005
Restored 100 acres
of wetland habitat

Stabilized mangrove
planting areas with

28,000 tons of
limestone boulders

Created 2.2 acres
of oyster reefs
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Project
ODbjective

Measure and compare
growth, abundance,
reproductive effort,
and health of the
Eastern oyster,
Crassostrea virginica
(Gmelin, 1791) at
selected sites In Lake
Worth Lagoon.
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Methods

Monthly sampling from March
2008 to February 2010

Surveys in April & October

Water temperature, salinity,
D.O. and secchi depth were
measured during sampling

Five to six adult oysters were
collected at each site to
determine condition index:
(dry meat/dry shell) x 100

Five to six adult oysters were
collected at each site to
determine reproductive stage
by histology and Dermo

infection by RFTM

e
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Methods

« Six sets of 6 oyster shells each were placed on T-bars to
monitor larval recruitment monthly at each site.

 Growth was measured on oysters naturally recruited
onto a shell array (25 oyster shells on a 60x60 cm piece
of wire mesh) placed at each site.
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Results — Population Surve
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Mean Oyster Density (#Imz)

OYSTER DENSITY*

I SI Mac Il
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Oct-08 Apr-09

Mac I Sl Mac I S
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DYSTER VERTICAL DISTRIBUTION — SNOOK ISLAND
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esults — Sampled Oysters
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OTHER PREDATORS AND PARASITES

m World'’s Largest Selection of Aquatic Tools
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OTHER PREDATORS AND PARASITES

MacArthur 01.09.2009 n of Aquatic Tools

B ]

Stylochus

T —

s

. B T pup IR
Fish eggson'shell’.. .~ .- - HARBOR BRANCH

FLORIDA ATLANTIC UNIVERSITY



100% -
90% -
80% -
;.
[ 70%
T
c
) 60% -
o
‘S 50% | L
c
) 40% A
o
9
61_9 30% -
20% - u L L L
10% -
0% -
E  HIETOIETHETHETONETHIETH ETOETOHIETH ETOET®
9 = = = = = = = = = = = =
Mar-08 | Apr-08 | May-08 | Jun-08 | Jul-08 | Aug-08 | Sep-08 | Oct-08 | Nov-08 | Dec-08 | Jan-09 | Feb-09
O Male mFemale O Undifferentiated
100%
90% -
80% -
}
[ 70% -
°
c
) 60% -
(O]
S 50% |
€
[} 40% sininisininls H
o
1
g_’ 30% -
20% -
10%
0% U i i
Q To|gTH|gTBIEgTo|ET @
= = = = =
Mar-09 | Apr-09 | May-09 | Jun-09 | Jul-09 | Aug-09 | Sep-09 | Oct-09 | Nov-09 | Dec-09 | Jan-10 | Feb-10

FLORIDA ATLANTIC UNIVERSITY. @ Male mFemale OUndifferentiated




SEX RATIO PROPORTIONS
(Male: Female: Undifferentiated)

MacArthur: 0.21:0.40:0.39 (n=119)
Ibis Isle: 0.17:0.58:0.25 (n=118)
Snook Island: 0.19:0.53:0.28 (n=141)

n.b.: 2-3x more females, expected
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Proportion (%) of sampled oysters at mature reproductive stages (stage 5-7)
from sites in Lake Worth Lagoon: A) March 2008-February 2009 and
B) March 2009-November 2009. n.b. Snook Island is combined inner/outer.

100 -
90 +
70
60 | B @ MacArthur
50 — W B Ibis Isle

gg 1 0 Snook Island

20

i I
07 T T T I I
&

@’b

Proportion (%) Mature Stage

Q @

70 - @ MacArthur
50 B bis Isle
O Snook Island

Proportion (%) Mature Stage
N
o

HARBOR BRANCH

FLORIDA ATLANTIC UNIVERSITY




-
<
LU
=
E
=
o4
()
LU
24
=
>
o
<
|

79.7 |lhSE +2.7

50.6
SE +4 .4

SE +4.4

45.0

40.0

I
<
o)
)

35.0

T
<
Lo
(9

I
<
o)
N

,
<
(e}

~

<
=)

~

lIeyspeds 193sAQ uespy

Q
0

1
<
(@)

0lL-go4d

oL-uepr

60-9Q

60-AON

60190

60-dos
60-Bny
60-Inr

60-unp
60-Aen

60-1dy

60-1BeIN

60-9°4

60-uer
80-29(Q
80-AON
80-190
80-dos

80-Bny

80-nr

g0-unp
80-Aepy
80-.dy

80-1BIN

Month
O MacArthur B Ibis Isle O Snook Inner 0 Snook Outer

HARBOR BRANCH

FLORIDA ATLANTIC UNIVERSITY.




Mean Annual Recruitment

 Year1
MacArthur: 0.7 spat/shell
Ibis Isle: 4.9 spat/shell
Snook-Inner: 10.0 spat/shell
Snook-Outer: 7.0 spat/shell

* Year 2
MacArthur: 1.1 spat/shell
Ibis Isle: 3.2 spat/shell
Snook-Inner: 18.1 spat/shell
Snook-Outer: 8.5 spat/shell
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SUNNMARY - RESULI'S

: Little differences between sites, except MP
higher salinity and Sl and Il lower in summer; not below acceptable
levels.

: Average density in the fall of year one at Sl (54/m?)
~Was similar to MP 42/m?), but lower than Il (291/m?). In year two Sl
~was similari(186/m?) to both natural sites (MP= 132/m2 II-208/m )
No vertlcal distribution.at Sl.

- Clof oysters varied(1.21-4.24), but mean (+s d.) was
similar between sites (S1=2.98+0.55, MP=2.91%0.71, 11=2.54%0.47).

: Bi-modal reproduction (Iate-spring/early-summer and
fall) was evident at Sl in both years, but only in year one at MP and Il.

: Overall mean: Sl highest (10.4+16.3 spat/shell),
followed by Il (3.9%9.0 spat/shell) and MP (0.8%+1.0 spat/shell).

: Final shell height of recruited juveniles was less at S
(34 mm) compared to the Ibls (51 mm) and MP (46 mm) in year one, but
similar in year two (SI1=37; 11=38; MP=41 mm).

: Dermo intensity ranged from 0-4.5 (Mackin scale), but mean
intensity (¥s.d.) was low (S1=0.9%0.7, 11=1.0%1.0, MP=1.1%1.0) with a
mean prevalence at Sl of 59%, Il of 67% and MP of 66%. No MSX
(Haplosporodium nelsoni) was found at any of the sites. Other
parasites found included gregarine protozoa Nematopsis sp.,
turbellarians, trematode Bucephalus, cestode Tylocephalum,
cnidarians Eutima sp. and pea crabs Pinnotheres sp.
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CONCLUSIONS

! .: _.;J ng i 4 e vz
man-made variations:in éﬂ’wr'b
salm?ity, phxtﬁplankton,frg :

i

uctlwty rﬁﬁ)‘/;
creat_ed reefs in ,reralmn.tp n‘éﬁ:

P ‘.H"-w-

. M : 3 - :
e Ty "‘“‘:"* PR e PR '. R - *-!."'" *-"' e
I e L i A e O N N I
e T e e T 2 RN T
2 - -y i : e : : e
" ; o I_; . ~ r. o E oS e ‘%W‘!‘ . - ot .*- " &
ol - - P | ey 2 [ pP— a o - = 3 e
B = g 1 R et Ceus SR gl E
T sk e S e SRR S
o - = T Ll "
4 & == N % %- IN“: o _F?!':-. ..-___:“_._ it 1-.; “ P! .'.-" s
A Bes . & ol & . -gt ' 2‘,’?:%.
- S g ﬂqﬁt“ y
J - Ly [ £y e e Td
~ b ) o A e
“a 3= : o i =
e . R o T . i AT el



RECOMMENDATIONS

The construction 'of additional artificial reefs, similar to that created at
Snook Island are recommended.

Improving, maintaining and increasing successful natural reefs,
similar to the lbis Isle restoration project, are recommended.

Due to year-to-year fluctuations seen, multi-year monitoring is
recommended at sites.

Additional monitoring of sites after restoration projects have been
completed, such as lbis Isle, are recommended to measure the impact
of those restoration projects.

Encourage student and community volunteers to participate in
restoration and monitoring projects under the direction of a biologist.

Implementation of smaller volunteer projects, such as Living
Shorelines, and monitoring of those projects in conjunction with
homeowners, student and community volunteers under the direction
of a biologist.

Using multiple sampling sites within an area, e.g., monitoring other
islands.in the Snook Islands Natural Area to better describe variation
at a site (i-e:, vertical distribution).
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IEHENH GIMENVIESSATE
LWL is a productive system with patches
of healthy oyster populations that can be.
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expanded by providing substrate and
relying on natural recruitment.
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