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Annual schedule and location of selected fields

Location of the study sites, Belle Mare (BM), 1ll d’Ambre (IA),
and Gran Gaube (GG) and surveyed stations.

Monthly Activity Plan for FY2023
Activities for the reporting period(Please list all the activities carried out or will carry out during this Year)
Month : y r
-Describe any differnces from the original plan-
April Joint Field survey Su, UoM and BEI
May I On line letures
June . o I Attendance of 5th APCRS Singapore
Field monitoring by UoM
July and BEI
August l
September I Data anlysis and manuscript preparations I On line letures Capacity building
B Lecture on coral incubation techniques T
October I Joint Field survey Su, UoM and BEI I . rechniq
and pico-nanoplankton studies
November Data anlysis for report Visiting and Training of UoM scientists at SU .
December el i,
) ) Training of UoM o
January I Preparation of Interim report X
students on epi- |
February 1 Epi-fluorescent microscope donation ceremony flu.orescence
— microscope use and
March (Plan)* I Data anlysis and manuscript writing application

Mauritius



Joint Survey (April 2023)

Belle Mare

Joint SU and UoM field trip Plankton sampling Coral sampling

at Belle Mare

Some examples of heat resistant coral species

eyl s el Belle-Mare Belle-Mare
Stn.BM1 Stn.BM2
Sampling time 11:46-12:16 13:19-13:38
Sensor Measurement 11:54-12:16 13:23-13:38
NO3(uM-N) 0.970£0.024 5.074+0.098
NO2(uM-N) 0.131+0.009 0.213+0.002
NH4(uM-N) 0.820+0.153 0.932+0.056
PO4(uM-P) 0.108+0.008 0.074+0.015
SiO2(uM-S) 5.385+0.145 15.73040.322
POC (ug/L) 38.1+0.3 40.3+0.6
PON (pg/L) 7.610.1 8.1+0.1
ST s Belle-Mare Belle-Mare
Stn.BM1 Stn.BM2
Sampling time 11:46-12:16 13:19-13:38
Sensor Measurement 11:54-12:16 13:23-13:38
L;ﬁ':;?;:::;:)y 12314659 486£259
Water temperature 29.46£0.03 30.06£0.15

(°C)

Pavona decussata




CONVENTION ON INTERNATIONAL
CT TRADE IN ENDANGERED SPECEES /
~ l E OF WILD FAUNA AND FLORA 2%
Permit under Section 25 of Native Ten ial Biodiversity
and National Parks Act 2015

REPUBLIC OF MAURITIUS ‘ Pomitha | M

Joint Survey (April 2023) ol 5

Réduit
In reply please quote NP 40/CITES section

llle D’ambre-Grand Goube
Surveys in these two sites are dedicated to the study to corals of
Genus Stylophora which were categorized as endemic in Madagascar

Further to your request, please find enclosed original and duplicate of the CITES permits from

areas (Stylophora madagascarensis)but recently also found in these
regions of Mauritian reefs.

with “Exp, /Imp. Endorsement” section duly
ould be retumed to this office within 15 days

of exportation of the consignment.

You may wish to contact the undersigned for any further information.

You

All correspondence should be addressed to Director, NPCS
Tel No.: 464 2993, 464 4053, :
Email: npesiagovmu.org

Four dlfferent morphotypes of the coral Stylophora sp W|th some of them showmg heat re5|stant p'hy5|olog|cal responses



5t Asia-Pacific Coral Reef Symposium

NUS, SINGAPORE | 19™ - 23R° JUNE 2023 —

APCRS with several joint presentations and attendance of 3 m'ini-sposia

* We participated in the 5!
Poster:

* Inter-annual variations in population density of the coral-eating crown-of-thorns starfish around a tropical Island of the Western Indian
Ocean
D Kaullysing*, S Ramah, M Anasamy, S Jogee, BE Casareto, Y Suzuki, R Bhagooli

Oral:

* Physiological responses of Growth Anomalies on Acropora muricata to short-term light and thermal stress
SY Jogee*, S Jeetun, M Ricot, N Taleb-Hossenkhan, S Mattan-Moorgawa, D. Kaullysing, BE Casareto, Y Suzuki, D Seveso, R Bhagooli

New Approach for the reduction of reactive oxygen species (ROS) in the Coral holobiont using Vitamin C Micro Capsules.
Y.Suzuki*, B. E.Casareto, T. Suzuki, K.Toyoda, D. Kaullysing, R. Bhagooli

* Physiological responses of the coral Pocillopora damicornis under thermal and high nitrate stresses
B. E. Casareto®, M. Thummasan, T. Suzuki, Y. Suzuki, D. Kaullysing, R. Bhagooli

* Identification of non-fluorescent chromoprotein in massive Porites spp. corals manifesting pink pigmentation response (PPR) in Okinawa
T. Suzuki*, B.E. Casareto, Y. Suzuki, K. Toyoda, D. Kaullysing, R. Bhagooli

« Differential Thermally-Induced Antioxidant Enzyme Activities and Oxidative damage among four Reef-Building corals: Implications for Coral
susceptibility to Bleaching
R. Bhagooli*



Activities at the University of Mauritius during October 17 to 26, 2023 visit of SU
research team to Rep. of Mauritius
Capacity Building

Setup of fluorescence microscope donated from
Shizuoka University to the University of Mauritius
under the MOL Research Project

Meeting with the Dean of
Faculty of Science, UoM, Ass.
Prof Dr. Yannick D. Tangman
From left: Prof. T Fujiwara,
Prof Y. Suzuki, Prof. B.E.
= B e . From Left: Dr. D. KauIIsing, Prof. Y. Suzuki, Casareto and Prof. Y. D.
Lecture on methods for coral incubations Prof. B.E. Casareto, Mr. K. Toyoda, Prof. T. Tangman.

and pico-nanoplankton studies Fujiwara, Prof. R. Bhagooli




Joint field Surveys (SU, UoM and BEI) at Belle Mare and Ille D’ambre reef sites during October 20 and 21, 2023.
Scientists from SU and UoM with students and members of BEI (NGO) participated in these field trips.

s




BElI and UoM Field trip activities with citizens (1)

Field trip at Belle Mare on 2023 December 16t (Saturday). Educational field trip to share and sensitize outcomes of the project
on the “Marine life at Belle Mare”

The common species of Belle Mare
[ Macro- and micro-algae |

Caulerpa serrulata
(Green macroalga)

Turbinaria ornata
(Brown macroalga)

Gracilaria salicornia Hydrolithon gardineri
(Red macroalga) (Red coralline alga)

e

S i
Halimeda discoidea
(Green calcareous macroalga)

(Cyanobaterial mat) mostly
Leptolyngbya sp.
Gopeechund A, Bhagooli R, Kaullysing D, Bholah R, Jogee SY, Jeetun S, Ricot, M, Marwyn A,
Korimbocus AM, Ramkalam, M, Gerzer F, Duval N, Suzuki Y, Casareto BE

The common species of Belle Mare

and
',,p'" M%\ somn e
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The common species of Belle Mare

Prepared by The Biodiversity and Environment Institute,
Shizuoka University, Japan &
University of Mauritius
(Pole of Research i ine Biodiversity and
Department of Biosciences & Ocean Studies, Faculty of Science)
Under Mitsui 0.S.K. Lines (MOL) Co Ltd funded project
16 December 2023

Stony corals and anemones

(Tabular) Acropora sp.

ek
Bubble-tip sea anemone

The common species of Belle Mare

| [ In the seawater |

The common species of Belle Mare

\ On the sea floor

Echinometra Mat haei Spirobranchus giganteus Eretmochelys imbricata Siderea picta 3
(Burrowing urchin) (Christmas tree worm) (Hawksbill sea turtle) (Moray eel)

~d
Chaetodon melannotus
(Blackback butterflyfish) Squid

Nardoa variolata Neopetrosia chaliniformis
(Red tip sea star/ Etoile de mer) (Brown sponge)

Sepioteuthis lessoniana

TR I o

e B

) - . <¢
Monetaria annulus Tridacna sp. loichtysanIcolensy L adibCan
(Kot bones) (Bénitier) (Yellowfin goatfish) (Blotcheye soldierfish)




BElI and UoM Field trip activities with citizens (2)

Field trip at Belle Mare on 2023 December 16 (Saturday). Educational field trip to share and sensitize outcomes of the project
on the “Marine life at Belle Mare” 2 ‘;/é/p S— )

L= safety instructions
& before starting the
& activity




Capacity Building: scientific and Social Impact

Joint publication (published October 2023)

diversity

=

by

Article

First Report of Diseases and Compromised Health Conditions
on Hard Corals around Rodrigues Island, Southwest

Indian Ocean

Shakeel Yavan Jogee !, Shivam Gopalsing !, Sruti Jeetun 17, Melanie Ricot !, Nawsheen Taleb-Hossenkhan !,
Sushma Mattan-Moorgawa 2, Deepeeka Kaullysing ', Diah Permata Wijayanti 3, Beatriz Estela Casareto %,
Yoshimi Suzuki * and Ranjeet Bhagooli '-2:3:5.6.*

check for
updates

Citation: Jogee, 5.Y;; Gopalsing, 5.;
Jeetun, S; Ricot, M.; Taleb-Hossenkhan,
N.; Mattan-Moorgawa, 5.; Kaullysing,
D.; Wijayanti, D.F; Casareto, BE,;
Suzuki, Y; et al. First Report of
Diseases and Compromised Health
Conditions on Hard Corals around
Rodrigues Island, Southwest Indian
Ocean. Diversity 2023, 15, 1086.
https:/ /doi.org /10.3390/ d 15101086
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Correspondence: rbhagooli@uom.ac.mu

Abstract: Coral diseases represent a prominent menace to coral reefs and to the associated ecological
services they provide to the surrounding coastal communities. Studies on diseases and compromised
health conditions (CHCs) on hard corals in the Southwest Indian Ocean (SWI10Q) are scarce, and their
consequences are often overlooked. This study aimed to establish the baseline prevalence of diseases
and CHC of hard corals around Rodrigues Island. Coral disease and CHC prevalence were visually
assessed using 2 m x 50 m belt transects at eight sites around the island. This is the first report
of four coral diseases, namely White Plague (WF), White Syndrome (WS), Black Band (BB), and
Growth Anomalies (GA), and two CHCs, two forms of Pink Pigmentation Responses (PPR)—Pink
Patches (PP) and Pink Line Syndrome (PLS)—observed on six genera of hard corals from the island
of Rodrigues. PP on Fungia (15.92 + 5.65%), followed by the WS on Montipora (4.67 4+ 3.72%) and
GA on Gardineroseris (4.16 + 4.16%), so far unreported from the SWIO, were the most prevalent
around the island. The least prevalent disease was BB on Montipora (0.13 £ 0.13%). Although the
overall disease and CHC prevalence for Rodrigues Island (0.98 = 0.30%) were much lower than the
surrounding islands in the SWIO, the observations of these diseases and CHCs on hard corals and
relevant environmental parameters warrant further in-depth characterization to better inform coral

reefs management and conservation actions.

Keywords: coral disease; compromised coral health; disease prevalence; Rodrigues Island
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Media coverage

MBC TV interviewed Prof. Beatriz E.
CASARETO. (Feb. 2, 2024). Important
sections of the Donation Ceremony
of Epi-fluorescent microscope by
Shizuoka University to University of
Mauritius, were released to TV
audience on the Evening News of
February 2

The Newspaper 'Hebdo
NEWs Journal on Sunday
(Feb. 11, 2024) published
details of the Donation
Ceremony of Epi-fluorescent
microscope by Shizuoka
University to University of
Mauritius.

University of Mauritius  Mitsui O.5.K, Lines (MOL) Ltd.,  supporting _economic (e.g:
nr.::iesed an :ypa-auoremm will enable the quantification fisheries, ~biological - pumps, -
donation  of pico-/nano-plankton  etc) and other ‘
ceremony and award of from the ocean and marine functions. Though these
and a new topic ewmmmlmw mm“
i rid renowned  of research for the Western due to a warmi
:;:ds ms‘::n:i’:ts namely  Indian Ocean (WIO), Africa. ocean climate, they are yet to
Professor Beatriz E. Casareto The pico (10-12, one be thoroughly Inmudh\
and Professor Yoshimi Suzuki trillionth of a meter)- / nano merOandMaummvm?-m
from Shizuoka University on  (10-9, one billionth of a The donated nﬁcmi:wpe
Friday 2nd February, Professor meter)-plankton, comprising  also be used t:u;lmmd!
Ranjeet Bhagooli explained both tiny photosynthetic and  students, ma/mo psiic
that the epi-fluorescence  non-photosynthetic marine  support t

5 js and generate new scientific
microscope being donated by  organisms, forms the basis :autobeﬂ!v understand and

i i i in and

Shizuoka University, Japan to  of the marine food chai 5

the University of Mauritius, web, a crucial part of the manage our marine/oceanic
under the funding from the  marine/ocean ecosystem

' €Camnus Abroad holds I




University of Mauritius Scientists visit to Shizuoka University
(November 20 to 24, 2023) (1)

Meeting with Prof. M. Hara, Dean of the

Graduate School of Science and Technology Meeting with Prof. K. Hizume, President

(From left: Dr. D. Kaullysing; Prof. Hara; Prof. R. Bhagooli; Prof.

of Shizuoka University
B.E. Casareto). Nov. 20, 2023

(From left: Dr. D. Kaullysing; Prof. R. Bhagooli; Prof.
B.E.Casareto; Prof. K. Hizume). Nov. 20, 2023



Coral photo- physnology & Chlorophyll
fluorescence in marine organisms: A
sentinel for climate change-driven

ocean warming-,
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Professor (Dr) RANJEET BHAGOOLI
pcuwmmwm.nmw.mau r
& Department of Biosciences and Ocean Studies,
Faculty of Science, University of Mauritius

217 November 2023, Shizuoka University, Japan

Presentation by Prof. Dr. Ranjeet
BHAGOOLI

Presentation by Dr. Deepeeka
KAULLYSING

GSST Seminar

ﬁ'JLf4+?§ﬁﬁ*$ﬁﬁBUt~f—
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M.&URITIUS '
Title of Seminar(Z3+=21kJL):

A SCIENTIVFIC'AVPPROACH FOR THE CONSERVATION AND RESTORATION

TR PSR

i al Fund for Natural Environment Recovery and Sustainability)
s ety - —

Introductlon of the Seminar by
Prof. B. E. CASARETO

Invited speakers Prof‘Dr. Ranjeet BHAGOOLI\an‘d =
w{‘" R N, LA e ‘\r

Senlor lecturer,Dr.E(Mlss) Deepeeka KAULLYSYNG
m e T WS T

S R AL TN
UNIVERSITY OF MAURITIUS, Redult Republlc of Maurltlus | o

ST
S o

¥ : R AN § M S RN N
14:00- 14 20 Dr.B.E. CASARETO welcome ‘and nefmtroductlon to the pro;ect
> TN, v

. A A A i
14:20-14:50: qu Ranjeet BHAGOOLI Photo physwlogy of Corals under the effect of

15 00 15 30 Deepeeka KAULLYSYNG Studles on coral eatlng gastropods in Maurl;:lus
L, Noveml;gr 21\ om : - :
e T Introduction of the Joint Project by
O
i!+“BA*i2FE 209 k21 RE ; Prof. B. E. CASARETO



University of Mauritius Scientists visit to Shizuoka University
(November 20 to 24, 2023) (3)

Training on the application of fluorescent microscope




Capacity Building: scientific and Social Impact
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Donation Ceremony of Epi-fluoresence microscope by
Shizuoka University to University of Mauritius
&
Award of Recognition Certificates and Shields to
Prof. (Dr) Beatriz E. Casareto & Prof. (Dr) Yoshlml Suzuki

l » Organised by S .

s oot (MR i
muamnsss JNiversity of Mauritius {0

(Pole of Research Excellence-Sustainable Marine BlodlverS|ty and
Department of Biosciences & Ocean Studies, Faculty of Science)

Date: 2 February 2024
Venue: Lecture Theatre Il, NAC, University of Mauritius, Réduit




Donation Ceremony Epi-fluorescent microscope by Shizuoka University to University of Mauritius February 2, 2024
Venue: Lecture Theatre Il, NAC, University of Mauritius (1)

£ =

e
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UNIVERSITY OF MAURITIUS

(Tentative Programme)

Friday 02 February 2024, Lecture Theatre 2, NAC, Réduit, UoM

Activity
(MC - Professor (Dr) Ranjeet BHAGOOLI)

Registration

Welcome Address by Professor (Dr) Sanjeev Kumar SOBHEE,
Vice-Chancellor of the University of Mauritius

Address by Mr. Koichiro NINOMIYA, Head of Sustainability
and non-Energy Business, Europe & Africa Region, Mitsui
0.S.K. Lines (MOL) (Europe Africa) Ltd.

Address by Mrs. Yuki TANAKA, the Deputy Head of Mission,
Embassy of Japan to Mauritius

Donation Ceremony protocol - Epifluorescence Microscope

Award of Recognition Certificates and Shields to Professor (Dr)
Beatriz E CASARETO & Professor (Dr) Yoshimi SUZUKI

Remarks from Professor (Dr) Beatriz E CASARETO, Shizuoka
University, Japan

Remarks from Professor (Dr) Yoshimi SUZUKI, ., Shizuoka
University, Japan

Time

13:45 - 14:00
14:00 — 14:10
14:10 — 14:20
14:20 — 14:30
14:30 — 14:50
14:50 — 15:10
15:10 — 15:15
15:15 - 15:20
15:20 - 15:35

Refreshments

Crganising Team:

Associate Professor (Dr) Désive Yannick TANGMAN, Dean, Faculty of Science
Dr Deepecka KAULLYSING, Department of Biosciences & Ocean Studies,
Faculty of Science & Pole of Research Excellence in sustainable Marine
Biodiversity

Professor (Dr) Ranjeet BHAGOOLI, Department of Biosciences & Ocean Studies,
Faculty of Science & Pole of Research Excellence in sustainable Marine
Biodiversity

Epifluorescence Microscope (Nikon ECLIPSE Ci-L plus)

-

(Source: www.microscope.healthcare.nikon.com)

The epifluorescence microscope being
donated by Shizuoka University, Japan to
the University of Mauritius will enable the
quantification of pico-/nano-plankton from
the ocean and marine environment, a new
topic of research for the Western Indian
Ocean (WIO), Africa. The pico (10'%)- /
nano (10-)-plankton, comprising both tiny
photosynthetic and non-photosynthetic
marine organisms, forms the basis of the
marine food chain and web, a crucial part
of the marine/ocean ecosystem supporting
economic (e.g. fisheries, biological pumps,
etc.) and other ecological functions.
Though these organisms may be under
threat due to a globally warming ocean
climate, they are yet to be thoroughly
investigated in the WIO and Mauritian
waters. The donated microscope will also

be used to train research students, conduct workshops, support MPhil/PhD students and
generate new scientific data to better understand and manage our marine/oceanic waters.

Synechococcus

Prokoryotic cells: bocterio and
cyanobocterio

Eukoryotic ceils: pico-nonofiageliotes

Prochlorococcus ?
Picoflagellate

Nanoflagellate

Synechococcus and Prochiorococcus

Pico- and nano-plankton observed under epifluorescence microscope.
(Photo courtesy: Prof BE Casareto)



| Donation Ceremony Epi-fluorescent
microscope (2)
Introductory and salutation speaks
by several authorities

Mmlstry 6n Tertiaf
Science and Technology | '




| Prof CASARETO (Shizuoka University) received a diploma and sheal
o i LA from Professor S. K. SOHBEE, vice-chancellor, University of Mauritius
(left) and Mr. P CHITAMUN, SCK, Pro-Chairperson of Council, University

of Mauritius

of s
ritius
Universiy of Mad
shiguoka University 10
&

Venue: Lecture Theatre [l NAC, University of Mauritius, Réduit

UNIVERSITY
OF MAURITIUS
FACULTY of
SCIENCE

Professor CASAR
Shizuoka

In Recognition for her Long-term

University of Ma




Publications and manuscript submissions

First Report of Diseases and Compromised Health Conditions on Hard Corals around Rodrigues Island, Southwest Indian Ocean.
(2023) Jogee SY, Gopalsing S, Jeetun S, Ricot M, Taleb-Hossenkhan N, Mattan-Moorgawa S, Kaullysing D, Wijayanti DP, Casareto
BE, Suzuki Y, Bhagooli R. Diversity 2023, 15, 1086. DOI: https://doi.org/10.3390/d15101086

Variable prevalence of diseases and compromised health conditions on hard corals around Mauritius Island, Western Indian
Ocean (2024) Jogee SY, Gopalsing S, Jeetun S, Ricot M, Taleb-Hossenkhan N, Mattan-Moorgawa S, Kaullysing D, Wijayanti DP,
Suzuki Y, Casareto BE, Bhagooli R., Bulletin of Marine Science DOI: https://doi.org/10.5343/bms.2023.0123

Coexistence of nonfluorescent chromoproteins and fluorescent proteins in massive Porites spp. corals manifesting a pink
pigmentation response (2024). Front. Physiol. 15:1339907. doi: 10.3389/fphys.2024.1339907
Toshiyuki Suzuki, Beatriz E. Casareto, Mathinee Yucharoen, Hideo Dohra, Yoshimi Suzuki

Submission of manuscripts that are now under review:

First reports of Stylophora madagascarensis and Pocillopora acuta and their thermal photo-physiological stress responses from
Mauritius. (Submitted to Bulletin of Marine Science in October 2023) Sruti Jeetun, Melanie Ricot, Shakeel Yavan Jogee,
Deepeeka Kaullysing, Nawsheen Taleb-Hossenkhan, Todd Christopher Laleunesse, Grégory Philipart, Olivier Collard, Jean-
Francois Flot, Diah Permata Wijayanti, Mathinee Yucharoen, Bernado Nascimento, Yoshimi Suzuki, Beatriz Estela Casareto,
Ranjeet Bhagooli.


https://doi.org/10.3390/d15101086
https://doi.org/10.5343/bms.2023.0123

Some selected biogeochemical data collected at the two selected fields during February and October, 2023

Nutrients and particulate organic carbon and nitrogen

(POC and PON) concentrations in the seawater . o
Pigments concentrations in the seawater

[April] [April]
Date 2023/4/22 2023/4/22 2023/4/22 2023/4/25 2023/4/25 Peridinin Fucoxanthin |Diadinoxanthin| Zeaxanthin DV-chl a Chl g-allomer Chla Total Chla
sampling point Belle-Mare Belle-Mare Belle-Mare 1l d’Ambre Gran Gaube
pling p Stn.BM1 Stn.BM2 Stn.BM3 Stn.IA $tn.GG BM1 0.05 0.17 0.01 0.10 0.00 0.08 035 0.43
NO3(uM-N) 0.444 +0.027 0.232 +0.006 0.403 +0.016 0.092 +0.013 1.671+0.006 BM2 0.01 0.18 0.02 0.06 0.00 0.10 0.52 0.63
NO2(uM-N) 0.031 +0.006 0.053 +0.005 0.086 +0.011 0.035 +0.003 0.126+0.004 BM3 0.02 0.21 0.01 0.05 0.00 0.06 0.52 0.59
NH4(pM-N) 0.745 +0.071 0.859 +0.050 0.784 +0.026 0.818 +0.037 0.593+0.028 1A 0.03 0.21 0.01 0.03 0.00 0.15 0.55 0.70
PO4(uM-P) 0.148 +0.036 0.143 +0.013 0.137 +0.013 0.105 +0.003 0.096+0.016 GG 0.02 0.30 0.03 0.05 0.00 0.31 0.58 0.89
Si02(uM-S) 2.960 +0.070 2.988 +0.128 3.096 +0.083 2.830 +0.048 7.380+0.127 (ug pigments/L Seawater)
POC (pug/L) 104.0 68.8 69.0 126.0 101.0
PON (pg/L) 15.0 12.5 15.0 28.0 21.0 [0 b ]
ctober
[OCtOber] Peridinin Fucoxanthin |Diadinoxanthin| Zeaxanthin DV-chl a Chl a-allomer Chla Total Chla
Date 2023/10/20 2023/10/20 2023/10/20 2023/10/21 2023/10/21
BM1 0.00 0.04 0.00 0.00 0.04 0.03 0.31 0.38
sampling point Belle-Mare Belle-Mare Belle-Mare 1l d’Ambre Gran Gaube
PIngP Stn.BM1 Stn.BM2 Stn.BM3 Stn.IA $tn.GG BM2 0.00 0.14 0.06 0.01 0.00 0.05 0.59 0.64
NO3(uM-N) 0.386 +0.032 1.228 +0.038 0.167 £0.030 0.168 £0.019 3.477+0.025 BM3 0.00 0.08 0.02 0.00 0.00 0.03 0.31 0.34
NO2(uM-N) 0.068 +0.003 0.128 +0.010 0.073 £0.005 0.046 +0.010 0.125+0.009 1A 0.00 0.23 0.03 0.00 0.00 0.04 0.75 0.79
NH4(uM-N) 0.578 £0.026 0.940 +0.064 0.608 £0.019 0.479 £0.083 0.537+0.027 GG 0.00 1.17 0.14 0.00 0.00 0.00 2.60 2.60
PO4(uM-P) 0.376 +0.081 0.429 +0.039 0.389 +0.119 0.471 +0.005 0.398+0.005 (ug pigments/L seawater)
SiO2(uM-S) 2.540 +0.109 7.199 +0.228 3.013 £0.233 3.993 +0.044 12.76+0.401
POC (pug/L) 51.3 77.3 69.3 80.3 70.3
PON (pg/L) 11.7 20.7 15.7 21.7 22.7

Chl a was higher in April than in October. Chl-a-allomer (an oxidative form of
chlorophyll a) was high in April, indicating some oxidative damage in the

Nitrate and Silicate concentrations was high in October than in April, _
phytoplankton community.

particularly at Grand Goube, Nitrate and Silicate concentrations were

high in comparison with other sites, most probably indicating inflow of In October, t'he presence of DV-chl-a (tracer pigment for the pico-
freshwater. In BM2 the concertation of Nitrate and Silica were also high, cyanobacteria Prochlorococcus sp.) shows the presence of Prochlorococcus sp. at
and this could indicate the influence of groundwater flashes into the S$tn.BM1, which indicates the inflow of open ocean water into the reef.

shallow coastal area of the lagoon.
POC and PON were high in April than October, reflecting higher
productivity in post summer than in October (fall).



Some selected biogeochemical data from the two selected fields

Abundance of bacteria (BA), pico-cyanobacteria (PCY), and

heterotrophic pico-, nano-flagellates (HPNF)

[April] [October]
Station Cells ml? Station Cells ml?
' BA 193,864 ' BA 142,883
Belle-Mare Belle-Mare
(Stn.BM1) PCY 4,635 (Stn.BM1) PCY 3,391
HPNF 151 HPNF 10
' BA 265,644 I BA 1,238,918
Belle-Mare Belle-Mare
PCY 6,895 PCY 1,809
(Stn.BM2) ’ (Stn.BM2) ’
HPNF 75 HPNF 75
' BA 245,297 ' BA 333,468
Belle-Mare Belle-Mare
(Stn.BM3) PCY 3,165 (Stn.BM3) PCY 1,470
HPNF 151 HPNF 188
Id b BA 720,630 Id b BA 225,289
Il d’Ambre Il d’Ambre
PCY 2,374 PCY 7,687
(Stn.IA) ! (Stn.l1A) !
HPNF 10 HPNF 75
b BA 350,424 b BA 524,129
Gran Gaube Gran Gaube
PCY 5,539 PCY 46,346
(Stn.GG) ! (Stn.GG) !
HPNF 10 HPNF 151

Pico-nano plankton concentrations varied with seasons and sites. In Belle Mare bacteria concentration increased from the
reef crest towards the near shore station; particularly in October at Stn. BM2 (near shore) bacteria concentration was the
highest. In October at Stn. GG, PCY density was high confirming that Prochlorococcus was enriched due to inflow of open
ocean waters. with the open



Physiological parameters of selected coral sampled at
Belle Mare and llle d’Ambre-Grand Gaube

Photosynthetic pigment concentrations

[April] [October]

Pigment contents Pigment contents
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Chl-a, the indicator of the abundance of the endosymbiont Symbiodiniaceae, varied among species and seasons.
Particularly Fungia kept high concentrations of chl-a in both surveyed seasons. Acropora muricate showed a pattern of
recovery in Chl-a concertation from April to October

CPE, a degradation product of chlorophyll a which is an indicator of temperature stress, and chl-allomer, an indicator of
oxidative stress, were higher in April than in October, indicating higher stress during and at the end of the summer
period.



Physiological parameters of selected corals sampled in Belle Mare and lll
d’Ambre-Grand Gaube: density of the endosymbiotic algae Symbiodiniaceae
and their health state

[April] [October]

x 106 Zooxanthellae cell number X 10°
6

Zooxanthellae cell number

W Healthy M Bleach Shrunken

W Healthy m Bleach Shrunken

5
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Cells fem?
w

Cells fem?2
W
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Pocillopora eydouxi Pavona | Acropora | Acropora Galaxea fascicularis Fungia Acropora | Acropora Styllophora tylophors] Pocillopora | Pocillopora | Pocilleporz | Pavona sp.
cuta

Acropora | Acropora |Galaxea fascicularis Fungia
tabular | muricata muricata | muricata damicornis a uricata

Acropora | Acropora
muricats ric

muricata

BM1L BMV2 BMV3 Il dAmbre Gran BMVL
Gaube

Abundance of zooxanthellae widely varied among coral species and seasons.

The overall number of zooxanthellae cells was somehow low in October, as was the percentage of shrunken cells (damaged
cells that almost kept CPE but not Chl a). This shows that even zooxanthellae density decreased in October, their health state
was better than during April under the effect of high environmental stress during the summer season
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Physiological parameters of selected corals sampled in Belle Mare and Ill d’Ambre-Grand Gaube: immune

response to environmental stressors
Antioxidative enzyme (hydrogen peroxide scavenging activity; HSA)

Hydrogen peroxide scavenging activity

HSA (umol HPO/ecm2/min)
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Pocillopora and Galaxea actively responded to the high oxidative stress,
as they produced high levels of the antioxidant enzyme HSA and kept
high levels of LPO.

Comparing April and October, HSA values were generally lower in
October, indicating lower stressful conditions than in April.

Corals in Mauritius show the pattern of high symbiont concentrations.
We observed differences in coral responses in the two studied seasons:
some corals as Pavona spp., Galaxea spp. and Stylophora spp. were
successful in the timely production of antioxidant enzymes. Acropora
spp. corals were sensitive to stress but showed a well recover in fall.
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