The crystal ¢lear waters where coral reefs thrive
are not just beautiful, they are also essential
to the corals’ health. Reet-])uil(iing’ corals
have MIiCYOsCcopic algae, called

zooxanthellae, living in

DUIIED ALIVE

also may settle on corals and smother them.

Sedimentation is 1increasing due to a range of

human activities.

]aclzie Padilla-Gamino studies how

their tissues. These — sedimentation affects a common
zooxanthellae r coral, Porites rus, in Moorea's
captureenergy - lag’oons. To do this, ]aclzie 18

from the sun,
just like
plants,, SO
corals/ do
best |with
plenty of
sunlight.

Se(iiments

like sand

and mud

make the water

cloucly and block

the sunlig’llt, malzing’

it harder for corals to capture

Suniig’ilt’s energy to grow. These sediments

measuring howmuchsediment
the corals in different places
encounter as well as how
much the corals are srowing,
their strengtil, and how their
bodies are Worizzing. She has
found that although coralsin
different places may look the
same to us, their bodies work
differently, and their strength
cllang’es, when tlley are exposec, to

sediments. Jaclzie plans to share her

research with resource managers so t:_Liey
can ilelp make policies that protect the corals

from the ciamag’ing ettects of sedimentation.

[TOOREN CORMAL RECE LICI RESEARCIT

[CICLTER RESEARCIT

A central g’oai of the Long Term Ecolog’icai
Research program 1s to advance our
unc[erstan(iing’ of ecolog’icai processes within and
among ecosystems that occur over iong’ periocls

of time and across a range of Spatial scales.
Data sets include:

® Ptlysical oceanog’rapliic data on ocean temperature,
conc[uctivity, tur])iclity, wave lleigllt and direction, 4%
current Speec[ and direction, concentrations of organic * T " o

and 1morganic nutrients and pH in order to explore

I/

Moorea was recently struck with a tiloroug'illy destructive crown-of-thorns seastar
outbreak. MCR LTER experiments are 1n piace to observe the recovery of the
reef toilowing’ this outbreak, and in particular whether the species that recover

are the same as the species that made up the reef before the disturbance.

SOIE LIKE IT 10T, OR T1OT?

[tis well known that temperaturesjust 1-3°C

above local average maxima can result in
bleaching of tropical reef corals, or loss of
the syml)iotic zooxanthellae (alg’ae that live
within the tissue of coral and provicle the
coral with energy and oxygen), which can
lead to mass coral mortality. However, de spite
the common occurrence of t]uctuating’
temperature 1in the natural environment,
little is known of coral response to these

relativeiy rapici fluctuations in temperature.

To better understand how these ﬂuctuating’
temperatures affect corals, Hollie Putnam is
examining theresponse otbhothcoralhostand
sym])iotic zooxanthellae srowing within the
lag’oon of Moorea, where claily fluctuations
of up to ~4°C are common. Hollie simulates
the ﬂuctuating temperaturec onditionscorals
would experience inthe lag’oon, and measures
several variables commonly associated with
a loleaching or stress respomnse, inciucting’
g’rowtll, respiration, p]iotosyntliesis, and

sym])iont
ciensity.
Hollie
found
t h at

corals can

be harmed
t)y these

ﬂuctuations 1n

temperature if
the mag’nitucle of the temperature cilang’e 18
too great (>4OC). Exposure to large, repeatect

fluctuations in temperature cause a decrease

in the ciensity and pllotosyntlletic ef iiciency

of symbiotic zooxanthellae within the coral,
in turn ilarming the coral that relies on
the symt)iont for survival. Hollie's tincling’s
suggest that is it necessary to examine
the response of corals to fluctuations in
temperature to accurately preclict the
response of coral communitiestothe cllang’es
1n seawater temperature that are forecast for

the next century.

Chang’ing‘ climatic conditions such as warmer
ocean waters or more trequent or intense
storms can have a Lig 1mpact on tropical coral
reefs, primarily by affecting the stony corals
that form the reef. Increasing temperatures
cta]nage and kill many corals, but Increasing
amounts of carbon dioxide in the atmosphere
also affect corals across the glo]:)e. Carbon
dioxide (CO2) in the atmOSp}lere 1s Increasing
due to human activities such as industry and

transportation. More CO2 in the atmOSpllere

means more CO2 in the water, and -

when CO2 dissolvesin ocean water,

the water becomes more acidic.

Nancy Muehllehner wanted to
know how this cilange, called

GROWING FTITS

acictic, it lowers the amount of carbonate in
the water and corals can’t build their calcium

carbonate skeletons as easily.

Nancy is testing the tast-g’rowing corals
Acropora hyacinthus and Acropora pulchrain
an aquarium where she can alter the acidity of
the water to mimic whatit will be like 100 years
from now to find out if and how corals may

ctlange their g’rowtll rate under these different

environmental conditions. Nancy found
that some corals actuauy slow
down their upwar(i g’rowttl as
tiley can Weig'llt , which could

mean a denser skeleton.

This could result in

corais tllat are not a]f)ie to

linizag’es between tlydroctynamic forces and l)iolog’ical

communities;

o Climate data, incluc[ing’ solar irradiance, atmOSptleric
pressure, wind Speec[ and direction, air temperature and rainfall;

o Settlement patterns of coral and reef fishes to investigate settlement cues
and document survivorstlip and g’rowtil rates under different pllysical
conctitions;

® Rates of primary proctuctivity;

e Abundance and community structure of major reef constituents
inclu(iing’ tleterotroptlic reef microbes, pllytopianlzton, alg’ae,
scleractinian corals, other major reef invertebrates and fishes in
ordertoestablish tropilic iinlzag’ esbetween these groups and examine

the importance of ctiversity.

[TACKING TIE EFTECTS O IMATURAL DISTURDITCES

Photog’raplls taken at set locations each year illustrate the etfect of crown-ofthorns seastars (iuring’

a recent outbreak off Moorea, French Polynesia. The picture on the left shows a llealtliy reef in
2005. The picture 1n the middle was taken in 2007, (].uring’ the outbreak, and shows the bleached
coral that results when live tissue is eaten. Finaﬂy, the picture on the rig’ilt shows the same reef in

2009, tollowing the outbreak. Note the turf algae growing on the dead coral.

‘;‘Nz;; » >

-

CXATTITIG [MTERACTIONS DETWELIT TISH D CORML

Corals reiy on water flow to l)ring’ them nutrients and food.

\ Because of this, water flow can affect the g’rowtll and survival of

corals. Branciling’ corals are common in the lag’oons of Moorea

b
and provicte habitat within their branches for many reef fishes.

= Scientists liypotllesiZe that these fishes may 1n turn benefit coral
”)

.': 4 l)y excreting waste that provi(ies nutrients.

Scientists with the MCR LTER conducted experiments to explore whether

the relationship between water flow and coral g’rowtll was ctlang’e(]. ]3y the presence

source

CLEMIING U THE MIEGHDORIO0D

One important, but often overlooked,
interaction on coral reefs is parasitism.
Parasites are so common on coral reefs
that some tis}l, called cleaners, Specialize
1in removing parasites from other species
of fish. This relationship is an example of
an ecological mutualism; the client fish get
their parasites removed, while the cleaners
get an easy meal. Cleaner fishes establish
acleaning’ stations,” where tlley wait for
potential clients to arrive for cleaning.
Tom Adam is interested in finding

out whether fish are attracted to
these stations because of the

presence of cleaners, and if so, / # ,.

how the ilig’her fish densities 7—«"’“

stations and found that fish with large
home ranges, including some corallivorous
(coral-eating’) i)utterﬂytis}l, are attracted
]3y the presence of the blue-streaked
cleaner wrasse, Labroides dimidiatus.
The cleaners inctirectly cause the coral to
Srow more slowly at cleaning’ stations, Ly
attracting ]outterﬂytisil that eat the coral.
Tom also found that altiloug}l adults and
young cleaners compete with each other
for clients, the young do better where

. adults are found because adults
- tend to establish cleaning’
stations 1n piaces with

Yaks o, many potential client

tish, and because adults

tiny animals T -
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Annie is monitoring

Sgiant clams on different
reef types tllrougilout the R

"
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During her monitoring, Annie found very few
iarg’e adult clams. By measuring “middens”
(piles of shells fishermen leave behind after
talzing the clams from their s}leus), she found
thatpeople are mainly takinglarger clams. This
is worrisome because without adults, no l)aljy
clams will be made and the popuiation may
begin to shrink. Annie is calculating how
human harvest is attecting’ population

oy size, and how fast the population 18
)@;’:ﬁﬁ* .. growing. Once she understands
“2 725 this, she can calculate how many

- g’%}: | &:x clamsfishermen cantake without

‘-'.t":“ -‘ -'f.'
T g

3 llurting’ the entire population.

| ,, f é‘ Annie is working with local
‘ e " "Qbi fisheries managers to determine

how many clams canbe harveste(l,
and the best way to 1nsure people

do not harvest too many.

of-thorns occur naturally and are easily supportect l)y

llealtlly ecosystems. But if seastar larvae encounter favorable conditions and their
populations increase, so does competition for food, and crown-of-thorns may eat

greater portions of a colony or become less selective about the types of coral they

consuine.

While fluctuations in the crown-of-thorns seastar population are a
natural pilenomenon ,aslarvaethrivein g’oocl conditions or adults run
out of food, some scientists believe human influences may intensity
the outbreaks or increase their occurrence. They ilypottlesiZe that
tistling’ may remove natural prec[ators and allow populations to
eXpancl, or that human use of coastal zones may increase nutriemnt

ﬂow to tlie sea anct result 1N more tooct tor seastar larvae.

Figh Mo Fish
Treatment Time (hours)

Once scientists were confident that fish iiving’ between coral branches did
actually increase coral g’rowtll, tiley wanted to know Wily? To test the hypotllesis

that also contained coral, suggesting that coral g’rowttl Increases in

the presence of fish due to the nutrients excreted l)y the fish.

that fish increase nutrients that stimulate coral g’rowtil, tiley measured
ammonium (an important nutrient) concentrations in aquariums
divided into four groups, tanks 1) with fish and coral, 2) with fish
but without coral, 3) with coral but without fish, and 4) without
fish or coral. Results showed that tanks with fish did have more

ammonium, and that the ammonium was in fact taken up 1n tanks

coral reefs are tamously crystal clear —
which means tiley have far fewer nutrients
and MI1CrOSCOPIC plants and animals (caﬂecl
planlzton) than do waters in temperate
(colcler) and coastal regions. This contrast
between the reefs and the oceans that
bathe them has puZZiecl scientists for some
time. How do all of the organisms 1iving'
on a coral reef have enoug}l food to grow,

survive, and reprocluce?

In her researcll, Kate Hanson asks this
question from the point of view of the
yellowtail das Cyﬂus (Das Cyﬂus ﬂavicauclus) :
These fish are found across the island of
Moorea, from the very nearshore tring’ing’

reets, to the shallow back-reef ﬂats, to the
plunging’ forereef. Kate is interested in

in the water

C‘Olllmll

(Zooplanlzton).

Do these fish rely

on Zooplanlzton
from the open ocean
which are swept over the reef? Does diet
differ between fish 1iving' close to shore and
those at the seaward e(ig’e of the reef? Kate
collects yellowtail clascyﬂus from around

the island of Moorea and examines the
composition of their fat, muscle and liver
tissue. The ]:)iocilemistry of the fish tissues
reflects that of their diet and betweéen these
chemical analyses and examination of the
stomach contents of collected ciamseltisil,
Kate gets a ‘snealz-peelzy into the 1ong-term
ctietary patterns of these fish.




