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Presentation Overview

Description of sampling design, methodologlcal approach and
statistical data analyses
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Sampling Stations Layout - Puerto Rico Coral Reef Monitoring Program
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Provides a cost-effective and robust statistical framework for time series analyses of
benthic categories on permanent transects

Allows inferences of temporal variations at (benthic) community and population levels
(dominant spp)

Chain overlay produce a minimum of 416 data points/transect; data points increase
with reef topographic relief or rugosity

Produces an entire benthic community profile and a direct measurement of rugosity
Eliminate the 0’s of coral cover that are.common (and costly SSS) in random designs
Does not provide a representative measure of % live coral cover at any reef station
Time consuming — limits geographical coverage

Requires team work approach



Statistical Data Analyses

Tirhe series of reef benthﬁic\ % cover and fish abundance data sets
analyzed by Repeated Measures ANOVA

Temporal and spatial variations of benthit and fish species composition
and relative abundance analyzed with.PRIMER multi-variate statistics,
Anosim, Simper, Permanova |

Non- metric, Multldlme
Curtis SJmllarltlgs |

Satellite —derived Ilght atte
water turbidity
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Coral reef systems located at the outer shelf (Derrumbadero, La Boya - LP, Media Luna
and Turrumote —LP), oceanic'islands (Desecheo, Mona)-and east coast islands
(Cordillera de Fajardo, Vieques) presented the highest percent of live coral cover

' during the baseline surveys. #F oS R,
Live coral cover remained stable at most reefs during: the momtdrmg,program until 2006, when
a variable decline of live coral was measured on the majorrty of! the reef stations surveyed after
a severe regional coral Bleaching event affected reef systems of Puerto cho and the U. S. Virgin

_Islands during late 2005 P, TPV e st e e W TS - s

" The decline of (totaI) live: coral cover was Iargely drrven by mortalrty of Boulder Star Cogal
Orbicella annularis, a hrghl omrnan'qpedes in terms of reef su bstrate cover and'the prrncrpal
reef burldrng species. S oo G ol o - 8 :
Live coral loss was highest ; amongst o‘ceanrc‘(l\/lona lesecheo) shelf- edge (Derrumbadero) .
and east coast island reefs (Vreques) Jin general coral mortality. declined with increasing depth
towards the coast, and towards the v'vest‘at sm’ﬁar depths Reefs domrnated by Acropor‘a
palmata, Porﬁporrtes and Montastraeu cavemdsa were the least affected :
Mesophotic reef stations were not a ;;ected S S LN Y \
‘Phase shifts of coral species domrnar‘@ce (A cover) and reIatrve composrtron wera»'observed on-
several of the most affected shelf-edgg\fand oceanlc island reefs.
Recuperatron of total live coral cover:f_,,"’ ce/2 2006 to; the‘p?‘es,,“nt have been measured on coastal

ﬁ.',."'

and estuarine influenced reefs, sugg,,_;—. ting that water turbrdrty has played an. |mportant role in
the' protection and recuperatron of shailow water (nerrtic) reefs of PR (sunblock effect)
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Isla Desecheo — 15 m

[Resemblance: S17 Bray Curtis similarity |

Isla Desecheo — 30 m
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2D Stress: 0.03 || Year 2D Stress: 0.01 || Year

2012 2004 2005

w 2005 ¥ 2006

2006 2007

€ 2007 4 2008

® 2008 ® 2009

2015 + 2009 + 2010

v X 2010 X 2011

2009 %k 2011 %k 2012

+ 2005 2012 e 20025(1'04 v igéfi

2010 v Vv 2015 v
2011 X
3k
2008 2004
° 2006
2007
*
I S I d D esecC h eo — 2 O m [Resemblance: S17 Bray Curtis similarity | De rrum ba d €ro - PO nce [Resemblance: S17 Bray Curtis similarity |
2D Stress: 0.01 || Year 2D Stress: 0.01 || Yeg
2004 20
v 2005 ¥ 20
2006 20
¢ 2007 4 20
® 2008 0 20
-+ 2009 + 20
X 2010 X 20
%k 2011 % 20
2
2012 20
% 2005 %%? 2@%08

2015 3 20
\ v v 2 [ v 20




%X overl

Desecheo20mpl

300 .
e=gm== Colpophylliamhatans?

2587 ez poritesorites?

20R1 ewls Orbicella@nnularis?!
150
102

5[

0] T .
2000E 2004 2005 20062 20076 20082 2009 20102 2011F 20132 20156

Monitoring® earsh!




Tou rmalinemom @smgmm Poritesoritest]

1802 )
el \adracis@iuretenralP)

el Orbicella®nnularis?

150"

1201

ol

%X overp

601~

301

O ! ! 1 1 1 T T T T T T 1
19990 2004 2005F 2006k 20072 2008k 2009k 20107 201171 20121 2015(

Monitoring® earsl




Coral loss

80 ~

70 A

60 -

50 H

40 -

30 ~

20 A

10 A

Relationships between light attenuation coefficient (Kd 490) and:

a) live coral loss b) live coral recovery
100 ~

i rz = 0.36; P <001 90 4

80 A

70 A

60 A

50 ~

40 A

Coral recovery

30 A

20 A

r2=0.22; p <004

10 A

0.01 0.02 0.03 0.04 0.05 0 0.01 0.02 0.03 0.04 0.05 0.06
-1 -1
Kd 9o M Kd,gq (M)



CORAL BLEACHING:

Passage of an anti-cyclonic eddy coincident with the 2005 coral bleaching event.

Increased heat content and UV radiation associated with anti-cyclonic eddies can exacerbate coral
bleaching
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Statistically significant temporal variations of fish abundance and species richness at
any given reef have resulted from fluctuations in abundance of dominant schooling- 7
species and associated with wave action and surge effects, w/o evidencing any. . f{:‘f'

particular pattern or trend though time and probably driven by density- mdependea%
factors, such as recruitment dynamics i =,

Differences of fish community structure (spp. composition and relative abundance)
influenced by factors such as distance from shore, depth and rugosity and reflect rank
order dissimilarities by trophic (functional) groups (e.g. herbivores, planktivores, top
carnivores)
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Live coral cover explained a minor fraction of the variability assouated Wlth flSh o
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Marked losses of live coralicover a%som%ed to the reglonaﬁc\qral bleachmg event of JE
2005 may be below a threshold potentially regulatlng phase shifts-of reef: fish R isteiS NS
community structure, and/or there is also a tjrie thféshol \-ﬁqurred for coral s>tructural

loss thatshas not been surpassed
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Non-metric, multidimensional scaling (MDS) plot of Bray-Curtis similarities based on the rank order abundances of reef fishes from
sets of five replicate belt-transects surveyed at nine reef stations encompassing a 10-30 m depth gradient of the west and south
coast of Puerto Rico.



Diurnal pelagic zooplanktivore fish species

2D swress: 0.21 | | Diurnal/Pelagic Zooplanktivores




Herbivores : Scaridae (Parrotfishes)

2D Stress: 0.21 Scaridae
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MDS Plot of fish composition Bray-Curtis similarities at different depths (10, 20 30 m)

Transform: Log(X+1)
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