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ABSTRACT
Corals show spatial acclimatization to local environment conditions. The various cellular mechanisms involved in local acclimatization and variable bleaching patterns in corals remain to be thoroughly investigated. In this study, the modulation of a protein involved in cellular heat stress tolerance, the Heat shock protein 70 (Hsp70), was compared at both gene expression and protein level in Acropora muricata colonies from two contrasting environments, in the lagoonal system of Belle Mare (Mauritius), having differential bleaching susceptibilities. The relative Hsp70 levels varied significantly between colonies from the different environments, colonies having different health status and the year of collection. Before the bleaching event of 2016, near-coast colonies had higher basal levels of Hsp70 gene and protein compared to back reef colonies. During the bleaching event, the near-coast colonies did not bleach and had significantly higher relative levels of Hsp70 compared to bleached back reef colonies. The A. muricata colonies investigated had genetically identical host genotype and were hosting the same Symbiodiniaceae genus (Symbiodinium) irrespective of habitat and sampling year. These findings provide further evidence of the involvement of Hsp70 in conferring bleaching resistance to corals. Understanding of these processes is paramount for improvement of conservation efforts, where Hsps could potentially be used as proactive biomarkers for heat stress in corals.
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1. INTRODUCTION
Coral reefs are the most productive and biologically diverse of known marine ecosystems and reef-building corals are building blocks of such ecosystems (McManus, 2001). However, in the last decades coral reefs around the world have faced unprecedented degradation (Aronson et al., 2003; Pratchett et al., 2014; Hughes et al., 2017). In particular, rising sea surface temperature, due to global warming, in combination with high light intensity have been recognised as  prominent causes of coral bleaching and subsequently of mass coral mortality (Hughes et al., 2018a; Sully et al., 2019). However, spatial and temporal patterns of mass bleaching have been observed (Heron et al., 2016; Hughes et al., 2018b). Indeed, variable bleaching is known to be strongly influenced by unequal distribution of abiotic stresses (Guest et al., 2012; Pratchett et al., 2013), coral morphology or taxa (Marshall and Baird, 2000; Loya et al., 2001) and the identity of symbiotic partner (Hume et al., 2016; Ziegler et al., 2018). Besides these well studied factors, other biological processes and intrinsic factors of the corals are involved in driving spatial and temporal patterns of coral bleaching especially within the same coral species, such as the  modulation of expression of heat stress response genes and proteins (Bellantuono et al., 2012; Louis et al., 2017; Traylor-Knowles et al., 2017; Seveso et al., 2020). 
Heat shock proteins (Hsps) are molecular chaperones that have vital cellular homeostatic and cytoprotective functions. Hsps are expressed in different cellular compartments like cytosol, nucleus, endoplasmic reticulum and mitochondria, where they participate in various housekeeping tasks such as in folding of new proteins and unfolded proteins, translocation of proteins between cellular compartments, in assembly of protein complexes, and in protein sorting (Bozaykut et al., 2014; Balchin et al., 2016). Hsp70 is considered a sentinel chaperon that protects cells from various physiological and environmental stresses including thermal/light stress, depth cold stress, pollutant exposure, acidification, and diseases (Schmitt et al., 2006; Rosenzweig et al., 2019). Heat stress causes the unfolding of proteins and Hsp70 binds with these thermosensitive proteins, resulting in a more stable protein complex that withstands the stress (Zhao et al., 2019). The upregulation of Hsps in corals is a known heat-stress response (Ricaurte et al., 2016; Seveso et al., 2014, 2016, 2018) since high levels of Hsp70 protect coral cells from heat stress by preventing denatured proteins from aggregating, and mediating their refolding. (Zhao et al., 2019). Similarly, upregulation of genes encoding Hsps generally occurs in corals during heat/light stress experiments (Leggat et al., 2011; Bellantuono et al., 2012; Rosic et al., 2014; Seneca and Palumbi, 2015; Traylor-Knowles et al., 2017). This upregulation was also observed in corals from highly variable thermal environments that tend to have constitutively elevated expression of the hsp70 gene ( Kenkel et al., 2013a; Barshis et al., 2014; Palumbi et al., 2014). Hsp70 gene and Hsp70 protein, are, hence, emerging as putative marker of temperature- and light-induced cellular stresses in corals (Louis et al., 2017).  However, the role of such molecular response to thermal stress in corals still needs to be thoroughly investigated, in particular at fine spatial scales where the same coral species show a different thermotolerance and local acclimatisation. 
In this study, we took advantage of the natural setting of Belle Mare lagoon (Mauritius) which has been reported to have 1) spatially contrasting environments and 2) Acropora muricata populations with differential bleaching susceptibility along the coast-reef scale (Bhagooli and Taleb-Hossenkhan, 2012; Louis et al, 2016a). The gene and protein expression levels of Hsp70 was compared in healthy and bleached A. muricata colonies from two different habitats in 2014 (non-bleaching year) and 2016 (bleaching year), in order to investigate the modulation of Hsp70 in corals of different bleaching susceptibilities and its role in local acclimatisation. In addition, considering that the coral host genotype and the symbiont play an important role in holobiont capacity to environmental stress, as well as, in bleaching response (D'Croz and Mate, 2004; Berkelmans and van Oppen, 2006; Barshis et al., 2010; Kenkel et al., 2013b; Parkinson et al., 2015), both symbiont genus and host genotype of the studied colonies were also analysed and compared. The aim of the study is, hence, to investigate whether that symbiont genus, host genotype and modulation of hsp70 gene and Hsp70 protein would differ in colonies from (i) these two different habitats, (ii) different bleaching state (healthy vs. bleached)  and (ii) different  year (2014 vs. 2016). Finally, since recent studies showed the existence of a coordinate expression of Hsp70 and Hsp60 proteins (Seveso et al., 2017; 2018; 2020), the expression of Hsp60 was also included in this study in an attempt to further investigate this dual parallel modulation.
2. MATERIALS AND METHODS
2.1
Study area and sampling design
Coral sampling was performed in Belle Mare lagoon on the east coast of the island of Mauritius (20.182oS and 57.774oE).   The lagoon is surrounded by fringing reefs and harbours several hard coral species with A. muricata as the dominant one. The lagoon was divided into two stations (1) the near-coast station was adjacent to the coastline and (2) the reef station was located at the barrier reef, as in our previous studies (Louis et al., 2016a; 2016b). The reef station was 700-800 m from the near-coast station (Fig. 1), thus preventing pseudo-replication of coral samples. Each station was further divided into three different substations each 90-100 m apart. Three colonies of A. muricata of similar large size were marked within each substation (n = 9 per station). All the selected 18 colonies were located at the same depth (0.5–2.0 m at low tide). The colonies were subjected to the comparable light and environmental conditions. Furthermore, only healthy colonies exhibiting characteristic color, dark pigmentation, and absence of any sign of physical damage, algal overgrowth, coral disease, predation and stress were chosen.

The study was performed in two years, 2014 and 2016. Previous studies at the selected stations (Bhagooli et al., 2009; Louis et al., 2016a) and extensive pre-surveys of temperature/light recordings at both stations and during the different seasons revealed similar trends in the daily change in temperature and light for different days of analyses. A day representative of the observed seasonal trend of temperature/light per season (summer and winter) was selected. In particular, a summer day (SMD) in February and a winter day (WD) in August were chosen in both years in order to define four sampling times in total (SMD 2014, WD 2014, SMD 2016 and WD 2016).  On each sampling day, the daily trend of temperature and light was measured. The selected coral colonies were first observed to define their bleaching status and then sampled for the molecular analyses.

In particular, the temperature of seawater (°C) and light intensity (Lux, converted to PAR, µmol photons m-2 s-1) were recorded using a HOBO pendant data logger (UA-002-64 Onset Computer Corporation, Pocasset, Massachusetts)  for 24 h at regular 15-min intervals in both the stations (n = 192 per station per sampling time). Light intensity was recorded in Lux and converted to PAR (µmol photons m-2 s-1) using the calibration factor of 0.018. The loggers were placed between the chosen coral colonies and at the same depth. Moreover, the loggers were positioned and fastened horizontally on the bottom using cable ties in order to allow a proper recording of the illuminance by the specific light sensor. 
Bleaching status of each colony was recorded by snorkeling as follows; (1) healthy = no bleaching; (2) moderately bleached = colony pale or less than 50% of the surface area bleached; and (3) severe = colony greater than 50% bleached (Marshall and Baird, 2000). 

Tips of A. muricata (approx. 3-5 cm long) were collected by pliers from the marked colonies at the near-coast station and from the colonies at the reef station (n = 18). All the coral samples were collected approximately at the same time at comparable shallow depth and during low tide regime (but with coral permanently submerged). For all the colonies, the upper parts exposed to light and not hidden or shadowed were always sampled. Since, the same large-size colonies were sampled more than once the assumption was made that sampling of a portion of the colony representing less than 0.1% of the total colony volume would not cause stress to another section of the same colony (Mayfield et al., 2011). Upon collection, on the boat, coral nubbins were immediately flash-frozen in liquid nitrogen and stored at -80oC for further analysis.
2.2
Host genetic variation 
Total genomic DNA was extracted using TRIzol® Reagent (Life Technologies) from nine coral nubbins per station. DNA quality and quantity were determined by agarose gel electrophoresis and Qubit® 2.0 Fluorometer (ThermoFisher Scientific). Four microsatellite markers successfully amplified in A. muricata (Tang et al., 2010) were used (Table 1). For each microsatellite marker, the forward primers were 5’-end fluorescently labeled with hexachloro-fluorescein (HEX). Microsatellite DNA was amplified in simplex PCR reactions using Taq DNA polymerase (ThermoFisher Scientific) as described in Tang et al. (2010). Amplicons were analysed by capillary electrophoresis using an ABI Prism 3500 Genetic Analyzer (ThermoFisher Scientific). Amplifications were carried out in an Applied Biosystems ProFlex PCR system (ThermoFisher Scientific). All cycling began with an initial denaturation at 95°C for 3 min, followed by 7 cycles at 95°C for 45 s, 50°C for 30 s, and 72°C for 15 s. The extension step consisted of 38 cycles of 90 oC for 30 s, 50 oC for 30 s, and 72°C for 15 s and a final extension at 72°C for 1 min. A LIZ-labelled size standard (ThermoFisher Scientific) was used for accurate sizing of fragments. Electropherogram analysis and allele calling were performed with GeneMarker V2.7.4 (Hulce et al., 2011). Microsatellite fragments were detected for each primer pair (Supplementary Fig. S1).  The percentage of genetic variation between the two populations was measured by Analysis of Molecular Variance (AMOVA)  (Barshis et al., 2018; Drury et al., 2017; Excoffier, Smouse and Quattro, 1992) and the genetic structuring (Chakraborty, 1993) between sites was estimated by means of pairwise FST (Wright, 1951; Drury et al., 2017) using Arlequin 3.1 (Excoffier et al., 2005). The significance was tested using 1,023 permutations (Fitzpatrick, 2009).

2.3
Genetic characterization of Symbiodiniaceae genus
The genus (formerly clade) of symbionts in A. muricata samples collected in 2014 was determined in our previous study (Louis et al., 2016a). Additional samples collected in 2014 and all samples collected in 2016 (n = 9 per station) were analysed in this study, according to Louis et al., (2016a). Briefly, the small subunit 18S rRNA gene was amplified using Symbiodiniaceae-specific primers ss5Z (5’-GCAGTTATARTTTATTTGATGGTYRCTGCTAC-3') and ss3Z (5'-AGCACTGCGTCACTCCGAATAATTCACCGG-3') (Rowan and Powers, 1991). PCR was performed using 10µM of forward and reverse primers, Phusion High-Fidelity PCR Master Mix (Thermo Fisher Scientific, Waltham, MA, USA), and the Applied Biosystems ProFlex PCR System (Thermo Fisher Scientific, Waltham, MA, USA). Amplifications consisted of 30 cycles with the following thermal profile: 10 s at 98°C; 30 s at 55°C; and 50 s at 72°C. Amplicons were cloned in the pJET1.2/blunt cloning vector (Thermo Scientific), to create a gene library for Sanger sequencing using vector-specific primers. Preliminary identification of selected clones was also performed by RFLP using TaqI anld Bsp1431 (Sau3AI). Clone identity was confirmed by Sanger sequencing performed with a BigDye Terminator v3.1 Cycle Sequencing kit (Applied Biosystems) and a 3500 Genetic Analyzer (Applied Biosystems). Preliminary alignments by ClustalW showed that of the 38 remaining sequences, 29 were sequence variants. Non-redundant DNA sequences were deposited in GenBank under accession numbers KU188508-KU188515 (Louis et al., 2016a) and MH660714-MH660739 (this study). All the 38 sequences and representatives of Symbiodiniaceae genera A, B, C, C2 and D (Quast et al., 2013; Toller et al., 2001) were used for phylogenetic reconstruction 

2.4
Gene expression profiling 
Total RNA was extracted using TRIzol® Reagent (Life Technologies) from coral nubbins (n-6/station). RNA quality and quantity were determined by agarose gel electrophoresis and spectrophotometry. First strand cDNA was synthesised using random hexamer primers and the RevertAid First Strand cDNA Synthesis Kit (Thermo Scientific). The gene of interest (GOI) hsp70 and the internal control one (ICG) ribosomal protein S7 (Rps7) (Sørensen et al., 2003) were designed from alignment of sequences from other Acropora species and used for RT-qPCR (Table 2). 
RT-qPCR assay was performed in the ABI 7500 Real-Time PCR System (Applied Biosystems) using the Maxima SYBR Green/ROX qPCR Master Mix Kit (Thermo Scientific). PCR conditions were: initial denaturation of 10 min at 95°C, followed by 40 cycles of 95°C for 15 s, 60°C for 30 s and 72°C for 30 s. At the end, a dissociation step was included: 95°C for 2 min, 60°C for 15 s and 95°C for 15 s. Each cDNA sample was assayed in triplicate, in independent runs. RT-negative controls and no-template controls without cDNA templates were carried out to ensure the absence of genomic DNA contamination and to check for reagent contamination and formation of primer dimers, respectively. 

The comparative ΔΔCT method was used to estimate the relative amount of transcripts in each sample, and fold changes were calculated using the 2−ΔΔCt formula (Livak and Schmittgen, 2001). The amplification efficiency was determined using a standard curve analysis with a 10-fold dilution series of cDNA and according to the formula: % Efficiency = (E − 1) × 100% (E is calculated from the slope of the standard curve: E = 10 − 1∕slope). 

Unlike laboratory-based studies, this field-based study could not include an untreated control group (i.e., before exposure to experimental stress) but temperature and light data measured on winter sampling day were comparable to conditions considered as control in previous laboratory studies (i.e., temperature of <28oC, light intensity of <100 µmol photons m-2-s-1) (Leggat et al., 2011; Kenkel et al., 2014; 2011; Poli et al., 2017). Winter data were hence considered as the untreated control in the present study. 

Data are presented as normalised summer GOI transcript levels relative to normalised winter GOI transcript levels. The minimum information for publication of qPCR experiments (MIQE) guidelines were followed for designing RT-qPCR experiments and analyses (Bustin et al., 2009). The Shapiro-Wilk test was used to assess normality distribution of data obtained. The gene expression data were logarithmically (Log10) transformed before running ANOVA analyses. Significant differences in means between the two stations, seasons and years were analysed using one-way ANOVA and Tukey’s pairwise comparison of means using SPSS (IBM version 20.0). Two-Way ANOVA was used to test for the effects of station, season and year on gene expression. 

2.5
Protein expression analysis 
Frozen nubbins (n = 6 per station) were homogenised with a pestle, in a pre-chilled mortar containing SDS-buffer (0.0625 M Tris-HCl, pH 6.8, 5% SDS, 5% 2-mercaptoethanol) containing 1 mM phenylmethylsulfonyl fluoride (Sigma-Aldrich) and complete EDTA-free cocktail of protease inhibitors (Roche Diagnostic). Host proteins were extracted ensuring the removal of Symbiodiniaceae contamination as described in Seveso et al., (2013, 2014). Protein concentration was determined with the Bio-Rad Protein Assay Kit II (Bio-Rad Laboratories). Equal amounts of proteins from each extract were resolved by SDS-PAGE on duplicate 8% polyacrylamide gels (Vai et al., 1986). After electrophoresis, one gel was stained with Coomassie Brilliant Blue for visualisation of the amount and integrity of total proteins and the other was electroblotted onto nitrocellulose membrane (Amersham Protran 0.45 mm) for Western analysis as described (Seveso et al., 2012). Efficient protein transfer was confirmed by Ponceau S Red (Sigma-Aldrich) staining of membranes. Immunostaining was performed as described by Seveso et al., (2017, 2018) with anti-Hsp60 monoclonal antibody (IgGI1 mouse clone LK-2, SPA-807, Enzo Life Sciences), anti-Hsp70 monoclonal antibody (IgG2a mouse clone BB70, SPA-822, Enzo Life Sciences), and anti-β-Actin monoclonal antibody (IgG1k mouse clone C4, MAB1501, Millipore). Filters were incubated with the secondary antibody anti-mouse IgG polyclonal conjugated with horseradish peroxidase (ADI-SAB-100, Enzo Life Sciences) diluted 1:1000 for Hsp70, 1:10000 for Hsp60 and 1:15000 for β-Actin. Protein binding was visualised using Pierce ECL Western Blotting Substrate (Thermo Scientific) followed by exposure to X-ray films. Densitometric analysis was performed using a calibrated imaging densitometer (Bio-Rad GS-800). The pixel density of the scanned bands was quantified with the ImageJ free software (http://rsb.info.nih.gov/ij/). For each immunoblot, the intensity of Hsp60 and Hsp70 bands were normalised against the intensity of the internal loading control, β-Actin, which was used as internal loading control since in all our experiments the β-Actin level did not display significant changes (ESM Fig. S2). The densitometric data were expressed as means arbitrary units ± standard error of the mean (SEM). The Shapiro-Wilk test was used to assess normality distribution of data. One-way ANOVA followed by Tukey’s HSD post hoc tests for pairwise comparison of means was performed for all the normalized Hsp intensity values obtained from the different groups of samples. 

3. RESULTS 
3.1 Spatial and temporal trends in bleaching status and in situ light and temperature records.
In 2014, no bleaching was observed and all sampled colonies were healthy. However, in summer 2016, a bleaching event occurred in Belle Mare lagoon during the 2015/2016 El Niño. Surveys revealed that marked colonies at the reef station were severely bleached whereas marked colonies at near-coast stations were healthy. Data recorded in 2014 (Louis et al., 2016a, Fig. 2a, b) and 2016 (Fig. 2 c, d) showed that both stations experienced comparable maximum mean temperatures both in summer and winter. However, mean daily temperature fluctuations were generally approximately 2-fold higher (2-3oC) at the near-coast station than at the reef station (1-1.5oC). Light intensity was highest at the reef station compared to the near-coast station during both study years (Fig. 3). 
3.2
Host population genetic variation and Symbiodiniaceae genus

Different host genotypes are involved in differential response to bleaching as well as the identity of Symbiodiniaceae found in a coral host influences the holobiont’s susceptibility to bleaching. For this reason, the host population genetic variation and the Symbiodiniaceae genus were analyzed in the coral colonies sampled. AMOVA revealed low genetic variation between populations from the two stations (0.33%) whereas high genetic variation (99.67%) was observed within populations (Table 3). No significant difference was observed among stations (Va) (p>0.05). Moreover, an extremely low and insignificant FST value (0.003) was estimated, indicating no genetic differentiation between A. muricata populations at the near-coast and reef stations. 

The Symbiodiniaceae sequences obtained grouped confidently (99%) with the Symbiodiniaceae genus Symbiodinium (formerly known as clade A) (Fig. 4). Few polymorphic positions were observed between the sequences obtained. Phylogenetic analyses showed that there was no genus distinction between the samples collected from near-coast colonies compared to reef colonies.

3.3
Variation in the relative levels of Hsp70 gene and Hsp60 and Hsp70 proteins 
The regulation of gene and protein expression in populations with respect to stress tolerance and environmental history could be essential for identification of physiological mechanisms that come into play during bleaching responses, adaptive and/or acclimatory responses, and how these mechanisms vary between corals that show differential resilience. In this study, differential expression of hsp70 gene and of the corresponding protein was detected between samples collected from different sites, bleaching status and year. A comparable trend was observed in the expression of the hsp70 gene and Hsp70 protein for the two study years (Fig. 5). In summer 2014, healthy near-coast colonies, showed significantly higher relative expression (1-fold; p=0.009) of host hsp70 gene and Hsp70 protein compared to reef colonies (0.5-fold; p<0.001) (Supplementary Tables S1 and S2). In summer 2016, healthy near-coast colonies had relatively higher hsp70 transcript levels (9-fold, p<0.001) and Hsp70 protein compared to those of bleached reef colonies (5-fold, p=0.001). The relative fold-change in hsp70 transcript was significantly higher in 2016, in both near-coast and reef colonies, compared to 2014 (p< 0.05). Similarly, Hsp70 protein upregulation in near-coast colonies was higher during bleaching year 2016 compared to 2014.
In addition, a general parallel trend in the modulation of both the protein Hsp70 and Hsp60 was observed throughout the study (Supplementary Fig. S2). In summer 2016, healthy near-coast colonies had relatively higher expressions of Hsp70 and Hsp60 compared to bleached reef colonies (Fig. 6). 
4. DISCUSSION
In this study, the modulation of Hsps in two populations of the coral A. muricata that differ in bleaching susceptibility, was investigated in a natural setting, before and during a bleaching event. Additionally, the host genotype and the Symbiodiniaceae genus, which also influence bleaching susceptibility of corals, were compared. Our results revealed that near-coast and reef populations were genetically similar. The extremely low and insignificant FST value further suggested that tested samples from near-coast and reef stations belonged to a single genotype (Hartl and Clark, 1997; Drury et al., 2017; Barshis et al., 2018). The coral host genotype plays an important role in holobiont capacity to face environmental stress. Genetically different hosts, collected at different geographical locations, and having different responses to stress, suggested that environment conditions may act at population level to generate local adaptations (D'Croz and Mate, 2004; Barshis et al., 2010; Kenkel et al., 2013b; Parkinson et al., 2015). Significant genetic variation was expected between near-coast and reef stations since intra-specific genetic variation between coral populations from heterogeneous geographical locations is commonly observed at both regional (hundreds to thousands km) and local (less than hundreds km) scales. Kenkel et al. (2013b) measured differential physiological and bleaching responses of Porites astreoides originating from two different reef environments, harboring the same Symbiodiniaceae genus but showing host genetic variations. In Pocillopora damicornis, difference in thermal tolerance was observed between host genotypes from a non-upwelling and an upwelling area where the latter was experiencing lower thermal stress (D'Croz and Mate, 2004). Higher vulnerability to thermal stress was observed in the host genotype from the upwelling region compared to host genotype from the non-upwelling region. Results from present study do not tally with observations from these previous studies and do not support the formulated hypothesis. One reason could be the proximity of the near-coast and reef stations. In previous studies, the shortest distance between populations was 2 km (Vollmer and Palumbi, 2002), here genetic variation was measured between populations separated by <1 km. 
As supported by the low genetic variation and high connectivity (FST) values, the short distance separating the two populations, together with water movements between the stations, ease of larval dispersion and gene flow, probably did not give rise to geographical isolation. Gene flow is known to allow genetic variation to be transferred from one population to another. When rate of gene flow is high, reduced genetic differentiation is observed between two populations, thereby increasing homogeneity (Choudhuri, 2014; Mitton, 2001).

Moreover, homogenous and consistent presence of the Symbiodiniaceae genus Symbiodinium (clade A) only was detected in the tested samples through the study. A. muricata colonies did not host different Symbiodiniaceae genera with different susceptibility to bleaching that could explain the variable bleaching and mortality patterns observed during the bleaching event of 2015/2016. The identity of Symbiodiniaceae genus found in a coral host influences the holobiont’s susceptibility to bleaching (Rowan et al., 1997). For instance, corals harboring Symbiodiniaceae, genus Durusdinium (clade D) showed increase in the resistance to elevated water temperatures  (Rowan, 2004; Berkelmans and van Oppen, 2006). Such holobionts have been shown to exhibit decreased levels of bleaching and better maintenance of photosynthetic efficiency during thermal stress (Berkelmans and van Oppen, 2006; Oliver and Palumbi 2011b). In addition, genus  Symbiodinium (clade A) possessing enhanced photoprotection capacity is considered to be tolerant to light stress (Toller et al., 2001). Within the same clade, members are known to be capable of local adaptation to thermal stress, thereby increasing coral fitness at their respective locations (Howells et al., 2011). Several mechanisms accounting for local acclimatisation have been reported in Symbiodiniaceae. Such mechanisms involved increase in photoprotection (Krämer et al., 2012), antioxidant capacities (Hawkins and Davy, 2012; Lutz et al., 2014), or tuning expression of heat stress genes (Barshis et al., 2013). 
During the bleaching event, healthy near-coast colonies had the highest relative level of hsp70 transcript expression and Hsp70 protein compared to bleached samples from reef station. Over the two years of study, a general trend in host hsp70 transcript expression was observed; both in 2014 and 2016, the near-coast samples had the highest relative levels of host hsp70 transcript during summer compared to reef samples. The highest relative levels of host hsp70 were recorded in near-coast and reef samples collected in summer 2016. Results are in line with laboratory and field studies that reported increases in Hsp gene expression following high heat-light stress (reviewed in Louis et al., 2017; Traylor-Knowles et al., 2017; Zhang et al., 2018; Poquita-Du et al., 2019). 
The spatial difference in relative gene and protein levels, and bleaching resistance could be due to the occurrence of natural preconditioning under less stressful or normal conditions i.e., in year 2014. The preconditioning or pre-stressing of corals to heat stress for some experimentally defined period accounted for increased tolerance to bleaching and differential gene expression patterns observed between preconditioned and non-preconditioned corals (Bellantuono et al., 2012). In the present study, the high thermal variability experienced by near-coast samples in previous less stressful conditions (2014) could be acting as a natural preconditioning treatment. During stressful periods (2016), this preconditioning make corals less susceptible to bleaching as suggested (Oliver and Palumbi, 2011a; Bellantuono et al. 2012).  Similarly, Barshis et al., (2013) observed constitutive higher basal levels of genes involved in stress response in corals from highly variable environments and termed this phenomenon “frontloading” of genes. This frontloading of genes is suggested to increase thermotolerance in Pocilloporid corals (Brener-Raffalli et al., 2018). 
During the 2015-2016 El Niño event, where harsher environmental conditions were prevailing, healthy near-coast colonies had higher levels of both Hsp70 and Hsp60 compared to bleached reef colonies. Inter-species differences in modulation of Hsp60 have been reported, with the most tolerant species having the highest level of Hsp60 during heat/light stress (Chow et al., 2009; Seveso et al., 2014). In corals, the modulation of Hsp70 during stress has been less studied than Hsp60. Hsp60 and Hsp70 are homologues that work in concert (Hartl, 1996). Hsp70 and Hsp60 display parallel modulation during heat-stressed treatments (Downs, 2000; Seveso et al., 2018). Both the Hsp70 and the Hsp60 showed the same pattern of expression, responding with a similar intensity and amplitude to thermal stress. A parallel modulation and response of these Hsps have already been observed in corals subjected to different stressors, as well in bleached colonies (Downs et al., 2000, 2002, 2012; Seveso et al., 2017, 2018). This confirms that, despite the different cellular localisation, these molecular chaperones may work in tandem to facilitate the folding process, also due to the essential role of Hsp70 in the maturation of newly imported proteins into the mitochondria (Papp et al., 2003). This tandem regulation of Hsp60 and Hsp70 in corals is further observed in this study, as Hsp60 and Hsp70 showed a coordinated expression during the bleaching event. Longer-term studies might be needed to get the full picture of the season fluctuation of Hsp70 and Hsp60 and their role in coral bleaching in populations of A. muricata. However, the current field study brings further evidence of the direction and amplitude of the modulation of the studied biomarkers in an Acroporidae species, during natural field conditions.

In conclusion, colonies with higher levels of hsp70 transcript, Hsp70 and Hsp60 were likely better able to cope with environmental stress. Results showed that bleaching resistant colonies had the highest level of host hsp70 gene and Hsp70 and Hsp60 proteins further confirming their role in response to heat-light stress and their potential use as heat-light stress biomarker. Such differences were significant despite sampled A. muricata from the different environments had genetically identical host genotype and that they were hosting Symbiodiniaceae of the genus Symbiodinium (clade A) irrespective of station and season. The study further highlights the role of the studied Hsp gene and proteins and their use as biomarkers of heat/light stress resistance in corals.
Overall, this study has provided insights into the in situ modulation of the selected HSP genes and proteins in the branching coral Acropora muricata and highlighted that coral populations from different environments differentially modulate heat shock protein levels. Colonies with higher hsp70 gene levels, and Hsp60 and Hsp70 protein levels were likely better able to cope with environmental stress, thus decreasing their susceptibility to bleaching. Such information on biomarkers of heat-stress in corals is essential for incorporating molecular techniques into traditional conservation techniques for efficient conservation of corals. For example, diagnostic kits could be developed for early detection of stress, or for selecting heat-resistant colonies as mother colonies for restoration.
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Figure 1. (a) The island of Mauritius is situated in the Western Indian Ocean region; (b) Belle Mare is located in the East of Mauritius, (c) The two study stations (near-coast and reef) in Belle Mare lagoon. The 3 substations were also shown in each station (Adapted from Louis et al., 2016).
Table 1 - Primer sequences, repeat motif, annealing temperatures and expected allele sizes of microsatellite markers used.
	Locus
	Primer sequence (5’-3’)
	Repeat motif
	Ta (°C)
	Size range of alleles (bp)
	Reference

	Acr1-4
	L: GAAGGGAGAGAATCATGTCA
	(GT)20
	50
	137-201
	Tang et al., 2010

	
	R: TGTGGCAAGTTGTTCGGCTA
	
	
	
	

	Acr45
	L: AAGTGTCTCGACTCTGTAGA
	(CT)17
	50
	110-242
	Baums et al., 2006;

Tang et al., 2010

	
	R: ATATTTCTCTGAGTGTACAT
	
	
	
	

	Acr166
	L: TCTACCCGCAATTTTCATCA
	(AAT)28
	50
	87-162
\
	Tang et al., 2010

	
	R: CGCTCTCCTATGTTCGATTG
	
	
	
	

	Acr207
	L: ATCCACGCCCAAACAATGTA
	(AAT)20
	50
	101-188
	Tang et al., 2010

	
	R: CTATTCGCTACCCACGCTTC
	
	
	
	


Table 2 - Selected host hsp70 and internal control gene primer sequences used for qPCR analyses
	Gene 
	Orientation
	Primer sequence 5’ to 3’
	Source organism
	Reference
	Tm/oC

	hsp70
	Forward
	GTCGCTCTCAATCCATCAAATACT
	Acropora aspera
	Leggat et al. (2011)
	59.5

	
	Reverse
	GTCTCCCACCTTCGCTTACG
	
	
	60.6

	Rps7
	Forward
	AGCAAAGGAGGTTGATGTGG
	Acropora aspera
	Leggat et al. (2011)
	58.5

	
	Reverse
	GACGGGTCTGGATCTTTTGA
	
	
	58.5


Table 3 - Analyses of molecular variance (AMOVA) results for the four loci and the two populations of A. muricata at Belle Mare.

	Source of variation
	d.f.
	Sum of squares
	Variance components
	Percentage of variation

	Among Stations
	1
	0.500
	0.00158 (Va)
	0.33

	Within Stations
	22
	10.583
	0.48106 (Vb)
	99.67

	Total
	23
	11.083
	0.48264
	

	Fixation Indices
	
	
	Signifiance tests
	

	
	
	
	(1023 permutations)
	

	FST
	0.003
	
	Va and FST
	P(rand. value > obs. value)  =  0.17302

	
	
	
	
	P(rand. value = obs. value)  =  0.24633

	
	
	
	
	P-value =  0.41935+-0.01218
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Figure 2. Temperature (°C) measured at near-coast station and reef station on: (a) summer day of 2014, (b) winter day of 2014, (c) summer day of 2016 and (d) winter day of 2016.  Data for (a) and (b) were obtained from Louis et al. 2016a.
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Figure 3. Light intensity measured at near-coast station and reef station on summer and winter days of 2016: (a) summer day of 2014, (b) winter day of 2014, (c) summer day of 2016 and (d) winter day of 2016.  Data for (a) and (b) were obtained from Louis et al. 2016a.
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Figure 4. Neighbour-Joining phylogenetic tree showing relationships between Belle Mare Symbiodiniaceae sp. sequences. The bootstrap values are indicated at the branch points as percentage (1000 bootstrap replicates were performed). The tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The Jukes-Cantor method was used to compute evolutionary distances.  Evolutionary distances are in the units of the number of base substitutions per site. Gymnodinium fuscum and Gymnodinium aureolum were used as outgroups. BM_NC stands for Belle Mare, near-coast Symbiodiniaceae sequence and BM_Rf stands for Belle Mare, reef Symbiodiniaceae sequence. Sequences have been deposited to GenBank under accession numbers KU188508 - KU188515 and MH660714-MH660739 respectively.
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Figure 5. Normalised host hsp70 transcript level relative to winter samples (a) sampling year 2014 (b) sampling year 2016. Light grey bars represent near-coast samples whereas dark grey bars represent reef samples. Mean ± SD is represented by bars. * represents significant differences between summer samples and winter samples (p<0.05). Different letters above bars (a,b) represent significant difference in relative fold-change in transcript level between near-coast and reef samples (p<0.05).
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Figure 6. Change in the protein expression of Hsp70 (a,b) and Hsp60 (c,d) for the year 2014 and year 2016. Fold changes in summer samples were calculated with respect to levels of Hsps detected in winter samples and were Log2-transformed. Light grey bars represent near-coast samples whereas dark grey bars represent reef samples. Mean ± SD is represented by bars. Different letters above bars (a,b) represent significant difference in relative fold-change in protein level between near-coast and reef samples (p<0.05).
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Temp & Light T2S1

		COAST 2014																		Reef 2014

		Date		Time		Temp				Date		Time		Light		Light in PAR				Date		Time		Light		PAR		Temp

		SMD		0:00		27.272				SMD		0:00		0		0				SMD		0:00		0		0		29.152

				0:15		27.272						0:15		0		0						0:15		0		0		29.152

				0:30		27.272						0:30		0		0						0:30		0		0		29.152

				0:45		27.272						0:45		0		0						0:45		0		0		29.152

				1:00		27.272						1:00		0		0						1:00		0		0		29.152

				1:15		27.272						1:15		0		0						1:15		0		0		29.152

				1:30		27.272						1:30		0		0						1:30		0		0		29.152

				1:45		27.272						1:45		0		0						1:45		0		0		29.152

				2:00		27.272						2:00		0		0						2:00		0		0		29.053

				2:15		27.272						2:15		0		0						2:15		0		0		29.053

				2:30		27.272						2:30		0		0						2:30		0		0		29.053

				2:45		27.272						2:45		0		0						2:45		0		0		29.053

				3:00		27.272						3:00		0		0						3:00		0		0		28.953

				3:15		27.272						3:15		0		0						3:15		0		0		28.953

				3:30		27.272						3:30		0		0						3:30		0		0		28.953

				3:45		27.272						3:45		0		0						3:45		0		0		28.953

				4:00		27.272						4:00		0		0						4:00		0		0		28.953

				4:15		27.272						4:15		0		0						4:15		0		0		28.953

				4:30		27.272						4:30		0		0						4:30		0		0		28.953

				4:45		27.272						4:45		0		0						4:45		0		0		28.953

				5:00		27.272						5:00		0		0						5:00		0		0		28.953

				5:15		27.173						5:15		0		0						5:15		0		0		28.953

				5:30		27.173						5:30		0		0						5:30		0		0		28.953

				5:45		27.173						5:45		0		0						5:45		0		0		28.953

				6:00		27.173						6:00		0		0						6:00		3		0.0555		28.853

				6:15		27.173						6:15		2		0.037						6:15		28		0.518		28.953

				6:30		27.173						6:30		32		0.592						6:30		78		1.443		28.853

				6:45		27.173						6:45		105		1.9425						6:45		144		2.664		28.853

				7:00		27.272						7:00		232		4.292						7:00		288		5.328		28.853

				7:15		27.272						7:15		400		7.4						7:15		304		5.624		28.853

				7:30		27.272						7:30		496		9.176						7:30		992		18.352		29.053

				7:45		27.37						7:45		256		4.736						7:45		208		3.848		28.953

				8:00		27.37						8:00		192		3.552						8:00		1152		21.312		29.252

				8:15		27.468						8:15		1152		21.312						8:15		1280		23.68		29.252

				8:30		27.567						8:30		800		14.8						8:30		896		16.576		29.252

				8:45		27.567						8:45		1600		29.6						8:45		704		13.024		29.152

				9:00		27.764						9:00		1216		22.496						9:00		960		17.76		29.252

				9:15		27.862						9:15		1216		22.496						9:15		864		15.984		29.352

				9:30		27.961						9:30		1344		24.864						9:30		960		17.76		29.252

				9:45		27.862						9:45		2048		37.888						9:45		960		17.76		29.152

				10:00		28.258						10:00		3200		59.2						10:00		896		16.576		29.053

				10:15		28.258						10:15		1600		29.6						10:15		1600		29.6		29.252

				10:30		28.357						10:30		1984		36.704						10:30		1536		28.416		29.152

				10:45		28.456						10:45		1600		29.6						10:45		2304		42.624		29.352

				11:00		28.456						11:00		1536		28.416						11:00		2048		37.888		29.452

				11:15		28.655						11:15		960		17.76						11:15		1792		33.152		29.452

				11:30		28.754						11:30		4608		85.248						11:30		1920		35.52		29.552

				11:45		28.953						11:45		4352		80.512						11:45		7168		132.608		29.853

				12:00		29.152						12:00		2048		37.888						12:00		3712		68.672		29.853

				12:15		29.152						12:15		2816		52.096						12:15		11264		208.384		30.154

				12:30		29.452						12:30		2432		44.992						12:30		4048		74.888		29.853

				12:45		29.552						12:45		1280		23.68						12:45		3704		68.524		29.853

				13:00		29.652						13:00		3072		56.832						13:00		3840		71.04		30.154

				13:15		29.552						13:15		576		10.656						13:15		9728		179.968		30.255

				13:30		29.652						13:30		1664		30.784						13:30		1920		35.52		30.154

				13:45		29.752						13:45		2688		49.728						13:45		1152		21.312		29.752

				14:00		29.752						14:00		1536		28.416						14:00		2048		37.888		30.154

				14:15		29.752						14:15		1536		28.416						14:15		2560		47.36		30.255

				14:30		29.853						14:30		1280		23.68						14:30		3072		56.832		30.154

				14:45		29.853						14:45		1536		28.416						14:45		1024		18.944		30.054

				15:00		29.853						15:00		960		17.76						15:00		1920		35.52		30.154

				15:15		29.853						15:15		464		8.584						15:15		2944		54.464		30.356

				15:30		29.853						15:30		288		5.328						15:30		3584		66.304		30.154

				15:45		29.853						15:45		864		15.984						15:45		1088		20.128		30.054

				16:00		29.752						16:00		448		8.288						16:00		3200		59.2		30.054

				16:15		29.752						16:15		448		8.288						16:15		576		10.656		29.552

				16:30		29.652						16:30		416		7.696						16:30		448		8.288		29.452

				16:45		29.652						16:45		368		6.808						16:45		320		5.92		29.352

				17:00		29.552						17:00		224		4.144						17:00		200		3.7		29.352

				17:15		29.552						17:15		208		3.848						17:15		336		6.216		29.252

				17:30		29.452						17:30		122		2.257						17:30		304		5.624		29.252

				17:45		29.352						17:45		64		1.184						17:45		288		5.328		29.152

				18:00		29.352						18:00		11		0.2035						18:00		152		2.812		29.053

				18:15		29.252						18:15		0		0						18:15		44		0.814		28.953

				18:30		29.252						18:30		0		0						18:30		18		0.333		28.953

				18:45		29.152						18:45		0		0						18:45		0		0		28.853

				19:00		29.053						19:00		0		0						19:00		0		0		28.853

				19:15		28.953						19:15		0		0						19:15		0		0		28.853

				19:30		28.953						19:30		0		0						19:30		0		0		28.754

				19:45		28.853						19:45		0		0						19:45		0		0		28.754

				20:00		28.754						20:00		0		0						20:00		0		0		28.754

				20:15		28.655						20:15		0		0						20:15		0		0		28.754

				20:30		28.555						20:30		0		0						20:30		0		0		28.754

				20:45		28.456						20:45		0		0						20:45		0		0		28.754

				21:00		28.357						21:00		0		0						21:00		0		0		28.754

				21:15		28.258						21:15		0		0						21:15		0		0		28.754

				21:30		28.258						21:30		0		0						21:30		0		0		28.754

				21:45		28.159						21:45		0		0						21:45		0		0		28.853

				22:00		28.159						22:00		0		0						22:00		0		0		28.853

				22:15		27.961						22:15		0		0						22:15		0		0		28.754

				22:30		27.961						22:30		0		0						22:30		0		0		28.754

				22:45		27.862						22:45		0		0						22:45		0		0		28.754

				23:00		27.764						23:00		0		0						23:00		0		0		28.853

				23:15		27.665						23:15		0		0						23:15		0		0		28.754

				23:30		27.665						23:30		0		0						23:30		0		0		28.754

				23:45		27.567						23:45		0		0						23:45		0		0		28.754

																												23.388

		WD		0:00		23.1				WD		0:00		0		0				WD		0:00		0		0		23.388

				0:15		23.1						0:15		0		0						0:15		0		0		23.388

				0:30		23.004						0:30		0		0						0:30		0		0		23.388

				0:45		23.004						0:45		0		0						0:45		0		0		23.388

				1:00		23.004						1:00		0		0						1:00		0		0		23.388

				1:15		23.004						1:15		0		0						1:15		0		0		23.388

				1:30		23.004						1:30		0		0						1:30		0		0		23.388

				1:45		22.908						1:45		0		0						1:45		0		0		23.388

				2:00		22.908						2:00		0		0						2:00		0		0		23.292

				2:15		22.908						2:15		0		0						2:15		0		0		23.292

				2:30		22.908						2:30		0		0						2:30		0		0		23.292

				2:45		22.812						2:45		0		0						2:45		0		0		23.292

				3:00		22.812						3:00		0		0						3:00		0		0		23.292

				3:15		22.717						3:15		0		0						3:15		0		0		23.292

				3:30		22.717						3:30		0		0						3:30		0		0		23.292

				3:45		22.717						3:45		0		0						3:45		0		0		23.196

				4:00		22.717						4:00		0		0						4:00		0		0		23.292

				4:15		22.717						4:15		0		0						4:15		0		0		23.292

				4:30		22.621						4:30		0		0						4:30		0		0		23.292

				4:45		22.621						4:45		0		0						4:45		0		0		23.292

				5:00		22.621						5:00		0		0						5:00		0		0		23.196

				5:15		22.525						5:15		0		0						5:15		0		0		23.196

				5:30		22.621						5:30		0		0						5:30		0		0		23.196

				5:45		22.621						5:45		1		0.0185						5:45		0		0		23.196

				6:00		22.621						6:00		10		0.185						6:00		4		0.074		23.196

				6:15		22.621						6:15		21		0.3885						6:15		27		0.4995		23.292

				6:30		22.621						6:30		29		0.5365						6:30		70		1.295		23.196

				6:45		22.621						6:45		51		0.9435						6:45		99		1.8315		23.196

				7:00		22.621						7:00		80		1.48						7:00		168		3.108		23.292

				7:15		22.717						7:15		94		1.739						7:15		240		4.44		23.388

				7:30		22.812						7:30		144		2.664						7:30		432		7.992		23.388

				7:45		22.717						7:45		232		4.292						7:45		480		8.88		23.484

				8:00		22.621						8:00		176		3.256						8:00		512		9.472		23.388

				8:15		23.004						8:15		216		3.996						8:15		448		8.288		23.484

				8:30		23.196						8:30		288		5.328						8:30		768		14.208		23.484

				8:45		23.196						8:45		200		3.7						8:45		704		13.024		23.484

				9:00		23.292						9:00		304		5.624						9:00		800		14.8		23.581

				9:15		23.388						9:15		336		6.216						9:15		800		14.8		23.677

				9:30		23.484						9:30		464		8.584						9:30		1280		23.68		23.773

				9:45		23.677						9:45		192		3.552						9:45		1280		23.68		23.773

				10:00		23.773						10:00		1088		20.128						10:00		1280		23.68		23.869

				10:15		23.484						10:15		672		12.432						10:15		704		13.024		23.773

				10:30		23.773						10:30		320		5.92						10:30		672		12.432		23.869

				10:45		23.581						10:45		400		7.4						10:45		864		15.984		23.869

				11:00		23.773						11:00		304		5.624						11:00		1280		23.68		23.966

				11:15		23.484						11:15		352		6.512						11:15		1536		28.416		24.062

				11:30		24.062						11:30		1536		28.416						11:30		1344		24.864		24.158

				11:45		24.158						11:45		1088		20.128						11:45		2688		49.728		24.351

				12:00		24.158						12:00		2048		37.888						12:00		2944		54.464		24.255

				12:15		24.545						12:15		208		3.848						12:15		960		17.76		24.351

				12:30		24.738						12:30		1728		31.968						12:30		2304		42.624		24.351

				12:45		24.835						12:45		2944		54.464						12:45		2176		40.256		24.448

				13:00		25.125						13:00		704		13.024						13:00		1536		28.416		24.545

				13:15		24.545						13:15		320		5.92						13:15		2304		42.624		24.448

				13:30		25.222						13:30		480		8.88						13:30		4864		89.984		24.448

				13:45		25.319						13:45		864		15.984						13:45		1088		20.128		24.448

				14:00		25.416						14:00		496		9.176						14:00		3328		61.568		24.448

				14:15		25.513						14:15		608		11.248						14:15		3200		59.2		24.545

				14:30		25.513						14:30		416		7.696						14:30		1152		21.312		24.062

				14:45		25.513						14:45		512		9.472						14:45		3456		63.936		24.255

				15:00		25.61						15:00		512		9.472						15:00		1472		27.232		24.158

				15:15		25.61						15:15		512		9.472						15:15		1024		18.944		24.158

				15:30		25.513						15:30		1024		18.944						15:30		1536		28.416		24.158

				15:45		25.61						15:45		608		11.248						15:45		672		12.432		24.062

				16:00		25.513						16:00		1024		18.944						16:00		512		9.472		24.062

				16:15		25.61						16:15		1280		23.68						16:15		512		9.472		23.966

				16:30		25.513						16:30		512		9.472						16:30		432		7.992		23.869

				16:45		25.513						16:45		864		15.984						16:45		352		6.512		23.773

				17:00		25.416						17:00		384		7.104						17:00		288		5.328		23.677

				17:15		25.416						17:15		336		6.216						17:15		176		3.256		23.581

				17:30		25.319						17:30		272		5.032						17:30		64		1.184		23.581

				17:45		25.222						17:45		184		3.404						17:45		25		0.4625		23.484

				18:00		25.125						18:00		53		0.9805						18:00		9		0.1665		23.484

				18:15		25.125						18:15		61		1.1285						18:15		0		0		23.484

				18:30		25.028						18:30		17		0.3145						18:30		0		0		23.484

				18:45		24.931						18:45		9		0.1665						18:45		0		0		23.484

				19:00		24.931						19:00		1		0.0185						19:00		0		0		23.484

				19:15		24.931						19:15		0		0						19:15		0		0		23.388

				19:30		24.835						19:30		0		0						19:30		0		0		23.484

				19:45		24.738						19:45		0		0						19:45		0		0		23.484

				20:00		24.641						20:00		0		0						20:00		0		0		23.484

				20:15		24.545						20:15		0		0						20:15		0		0		23.484

				20:30		24.448						20:30		0		0						20:30		0		0		23.484

				20:45		24.351						20:45		0		0						20:45		0		0		23.484

				21:00		24.255						21:00		0		0						21:00		0		0		23.484

				21:15		24.158						21:15		0		0						21:15		0		0		23.484

				21:30		24.062						21:30		0		0						21:30		0		0		23.484

				21:45		23.966						21:45		0		0						21:45		0		0		23.484

				22:00		23.869						22:00		0		0						22:00		0		0		23.484

				22:15		23.773						22:15		0		0						22:15		0		0		23.484

				22:30		23.677						22:30		0		0						22:30		0		0		23.484

				22:45		23.581						22:45		0		0						22:45		0		0		23.484

				23:00		23.484						23:00		0		0						23:00		0		0		23.484

				23:15		23.388						23:15		0		0						23:15		0		0		23.388

				23:30		23.388						23:30		0		0						23:30		0		0		23.388

				23:45		23.388						23:45		0		0						23:45		0		0
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Light intensity 
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						Summer		Near-coast		Reef		Summer		Near-coast		Reef																Winter		Near-coast		Reef		Winter		Near-coast		Reef

						Time		Temp		Temp		Time		Light in PAR		Light in PAR																Time		Temp		Temp		Time		PAR		PAR

						0:00		27.272		29.152		0:00		0		0																0:00		23.1		23.388		0:00		0		0

						0:15		27.272		29.152		0:15		0		0																0:15		23.1		23.388		0:15		0		0

						0:30		27.272		29.152		0:30		0		0																0:30		23.004		23.388		0:30		0		0

						0:45		27.272		29.152		0:45		0		0																0:45		23.004		23.388		0:45		0		0

						1:00		27.272		29.152		1:00		0		0																1:00		23.004		23.388		1:00		0		0

						1:15		27.272		29.152		1:15		0		0																1:15		23.004		23.388		1:15		0		0

						1:30		27.272		29.152		1:30		0		0																1:30		23.004		23.388		1:30		0		0

						1:45		27.272		29.152		1:45		0		0																1:45		22.908		23.388		1:45		0		0

						2:00		27.272		29.053		2:00		0		0																2:00		22.908		23.388		2:00		0		0

						2:15		27.272		29.053		2:15		0		0																2:15		22.908		23.292		2:15		0		0

						2:30		27.272		29.053		2:30		0		0																2:30		22.908		23.292		2:30		0		0

						2:45		27.272		29.053		2:45		0		0																2:45		22.812		23.292		2:45		0		0

						3:00		27.272		28.953		3:00		0		0																3:00		22.812		23.292		3:00		0		0

						3:15		27.272		28.953		3:15		0		0																3:15		22.717		23.292		3:15		0		0

						3:30		27.272		28.953		3:30		0		0																3:30		22.717		23.292		3:30		0		0

						3:45		27.272		28.953		3:45		0		0																3:45		22.717		23.292		3:45		0		0

						4:00		27.272		28.953		4:00		0		0																4:00		22.717		23.196		4:00		0		0

						4:15		27.272		28.953		4:15		0		0																4:15		22.717		23.292		4:15		0		0

						4:30		27.272		28.953		4:30		0		0																4:30		22.621		23.292		4:30		0		0

						4:45		27.272		28.953		4:45		0		0																4:45		22.621		23.292		4:45		0		0

						5:00		27.272		28.953		5:00		0		0																5:00		22.621		23.292		5:00		0		0

						5:15		27.173		28.953		5:15		0		0																5:15		22.525		23.196		5:15		0		0

						5:30		27.173		28.953		5:30		0		0																5:30		22.621		23.196		5:30		0		0

						5:45		27.173		28.953		5:45		0		0																5:45		22.621		23.196		5:45		0.0185		0

						6:00		27.173		28.853		6:00		0		0.0555																6:00		22.621		23.196		6:00		0.185		0.074

						6:15		27.173		28.953		6:15		0.037		0.518																6:15		22.621		23.196		6:15		0.3885		0.4995

						6:30		27.173		28.853		6:30		0.592		1.443																6:30		22.621		23.292		6:30		0.5365		1.295

						6:45		27.173		28.853		6:45		1.9425		2.664																6:45		22.621		23.196		6:45		0.9435		1.8315

						7:00		27.272		28.853		7:00		4.292		5.328																7:00		22.621		23.196		7:00		1.48		3.108

						7:15		27.272		28.853		7:15		7.4		5.624																7:15		22.717		23.292		7:15		1.739		4.44

						7:30		27.272		29.053		7:30		9.176		18.352																7:30		22.812		23.388		7:30		2.664		7.992

						7:45		27.37		28.953		7:45		4.736		3.848																7:45		22.717		23.388		7:45		4.292		8.88

						8:00		27.37		29.252		8:00		3.552		21.312																8:00		22.621		23.484		8:00		3.256		9.472

						8:15		27.468		29.252		8:15		21.312		23.68																8:15		23.004		23.388		8:15		3.996		8.288

						8:30		27.567		29.252		8:30		14.8		16.576																8:30		23.196		23.484		8:30		5.328		14.208

						8:45		27.567		29.152		8:45		29.6		13.024																8:45		23.196		23.484		8:45		3.7		13.024

						9:00		27.764		29.252		9:00		22.496		17.76																9:00		23.292		23.484		9:00		5.624		14.8

						9:15		27.862		29.352		9:15		22.496		15.984																9:15		23.388		23.581		9:15		6.216		14.8

						9:30		27.961		29.252		9:30		24.864		17.76																9:30		23.484		23.677		9:30		8.584		23.68

						9:45		27.862		29.152		9:45		37.888		17.76																9:45		23.677		23.773		9:45		3.552		23.68

						10:00		28.258		29.053		10:00		59.2		16.576																10:00		23.773		23.773		10:00		20.128		23.68

						10:15		28.258		29.252		10:15		29.6		29.6																10:15		23.484		23.869		10:15		12.432		13.024

						10:30		28.357		29.152		10:30		36.704		28.416																10:30		23.773		23.773		10:30		5.92		12.432

						10:45		28.456		29.352		10:45		29.6		42.624																10:45		23.581		23.869		10:45		7.4		15.984

						11:00		28.456		29.452		11:00		28.416		37.888																11:00		23.773		23.869		11:00		5.624		23.68

						11:15		28.655		29.452		11:15		17.76		33.152																11:15		23.484		23.966		11:15		6.512		28.416

						11:30		28.754		29.552		11:30		85.248		35.52																11:30		24.062		24.062		11:30		28.416		24.864

						11:45		28.953		29.853		11:45		80.512		132.608																11:45		24.158		24.158		11:45		20.128		49.728

						12:00		29.152		29.853		12:00		37.888		68.672																12:00		24.158		24.351		12:00		37.888		54.464

						12:15		29.152		30.154		12:15		52.096		208.384																12:15		24.545		24.255		12:15		3.848		17.76

						12:30		29.452		29.853		12:30		44.992		74.888																12:30		24.738		24.351		12:30		31.968		42.624

						12:45		29.552		29.853		12:45		23.68		68.524																12:45		24.835		24.351		12:45		54.464		40.256

						13:00		29.652		30.154		13:00		56.832		71.04																13:00		25.125		24.448		13:00		13.024		28.416

						13:15		29.552		30.255		13:15		10.656		179.968																13:15		24.545		24.545		13:15		5.92		42.624

						13:30		29.652		30.154		13:30		30.784		35.52																13:30		25.222		24.448		13:30		8.88		89.984

						13:45		29.752		29.752		13:45		49.728		21.312																13:45		25.319		24.448		13:45		15.984		20.128

						14:00		29.752		30.154		14:00		28.416		37.888																14:00		25.416		24.448		14:00		9.176		61.568

						14:15		29.752		30.255		14:15		28.416		47.36																14:15		25.513		24.448		14:15		11.248		59.2

						14:30		29.853		30.154		14:30		23.68		56.832																14:30		25.513		24.545		14:30		7.696		21.312

						14:45		29.853		30.054		14:45		28.416		18.944																14:45		25.513		24.062		14:45		9.472		63.936

						15:00		29.853		30.154		15:00		17.76		35.52																15:00		25.61		24.255		15:00		9.472		27.232

						15:15		29.853		30.356		15:15		8.584		54.464																15:15		25.61		24.158		15:15		9.472		18.944

						15:30		29.853		30.154		15:30		5.328		66.304																15:30		25.513		24.158		15:30		18.944		28.416

						15:45		29.853		30.054		15:45		15.984		20.128																15:45		25.61		24.158		15:45		11.248		12.432

						16:00		29.752		30.054		16:00		8.288		59.2																16:00		25.513		24.062		16:00		18.944		9.472

						16:15		29.752		29.552		16:15		8.288		10.656																16:15		25.61		24.062		16:15		23.68		9.472

						16:30		29.652		29.452		16:30		7.696		8.288																16:30		25.513		23.966		16:30		9.472		7.992

						16:45		29.652		29.352		16:45		6.808		5.92																16:45		25.513		23.869		16:45		15.984		6.512

						17:00		29.552		29.352		17:00		4.144		3.7																17:00		25.416		23.773		17:00		7.104		5.328

						17:15		29.552		29.252		17:15		3.848		6.216																17:15		25.416		23.677		17:15		6.216		3.256

						17:30		29.452		29.252		17:30		2.257		5.624																17:30		25.319		23.581		17:30		5.032		1.184

						17:45		29.352		29.152		17:45		1.184		5.328																17:45		25.222		23.581		17:45		3.404		0.4625

						18:00		29.352		29.053		18:00		0.2035		2.812																18:00		25.125		23.484		18:00		0.9805		0.1665

						18:15		29.252		28.953		18:15		0		0.814																18:15		25.125		23.484		18:15		1.1285		0

						18:30		29.252		28.953		18:30		0		0.333																18:30		25.028		23.484		18:30		0.3145		0

						18:45		29.152		28.853		18:45		0		0																18:45		24.931		23.484		18:45		0.1665		0

						19:00		29.053		28.853		19:00		0		0																19:00		24.931		23.484		19:00		0.0185		0

						19:15		28.953		28.853		19:15		0		0																19:15		24.931		23.484		19:15		0		0

						19:30		28.953		28.754		19:30		0		0																19:30		24.835		23.388		19:30		0		0

						19:45		28.853		28.754		19:45		0		0																19:45		24.738		23.484		19:45		0		0

						20:00		28.754		28.754		20:00		0		0																20:00		24.641		23.484		20:00		0		0

						20:15		28.655		28.754		20:15		0		0																20:15		24.545		23.484		20:15		0		0

						20:30		28.555		28.754		20:30		0		0																20:30		24.448		23.484		20:30		0		0

						20:45		28.456		28.754		20:45		0		0																20:45		24.351		23.484		20:45		0		0

						21:00		28.357		28.754		21:00		0		0																21:00		24.255		23.484		21:00		0		0

						21:15		28.258		28.754		21:15		0		0																21:15		24.158		23.484		21:15		0		0

						21:30		28.258		28.754		21:30		0		0																21:30		24.062		23.484		21:30		0		0

						21:45		28.159		28.853		21:45		0		0																21:45		23.966		23.484		21:45		0		0

						22:00		28.159		28.853		22:00		0		0																22:00		23.869		23.484		22:00		0		0

						22:15		27.961		28.754		22:15		0		0																22:15		23.773		23.484		22:15		0		0

						22:30		27.961		28.754		22:30		0		0																22:30		23.677		23.484		22:30		0		0

						22:45		27.862		28.754		22:45		0		0																22:45		23.581		23.484		22:45		0		0

						23:00		27.764		28.853		23:00		0		0																23:00		23.484		23.484		23:00		0		0

						23:15		27.665		28.754		23:15		0		0																23:15		23.388		23.484		23:15		0		0

						23:30		27.665		28.754		23:30		0		0																23:30		23.388		23.388		23:30		0		0

						23:45		27.567		28.754		23:45		0		0																23:45		23.388		23.388		23:45		0		0
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Temp & Light T2S1

		COAST 2014																		Reef 2014

		Date		Time		Temp				Date		Time		Light		Light in PAR				Date		Time		Light		PAR		Temp

		SMD		0:00		27.272				SMD		0:00		0		0				SMD		0:00		0		0		29.152

				0:15		27.272						0:15		0		0						0:15		0		0		29.152

				0:30		27.272						0:30		0		0						0:30		0		0		29.152

				0:45		27.272						0:45		0		0						0:45		0		0		29.152

				1:00		27.272						1:00		0		0						1:00		0		0		29.152

				1:15		27.272						1:15		0		0						1:15		0		0		29.152

				1:30		27.272						1:30		0		0						1:30		0		0		29.152

				1:45		27.272						1:45		0		0						1:45		0		0		29.152

				2:00		27.272						2:00		0		0						2:00		0		0		29.053

				2:15		27.272						2:15		0		0						2:15		0		0		29.053

				2:30		27.272						2:30		0		0						2:30		0		0		29.053

				2:45		27.272						2:45		0		0						2:45		0		0		29.053

				3:00		27.272						3:00		0		0						3:00		0		0		28.953

				3:15		27.272						3:15		0		0						3:15		0		0		28.953

				3:30		27.272						3:30		0		0						3:30		0		0		28.953

				3:45		27.272						3:45		0		0						3:45		0		0		28.953

				4:00		27.272						4:00		0		0						4:00		0		0		28.953

				4:15		27.272						4:15		0		0						4:15		0		0		28.953

				4:30		27.272						4:30		0		0						4:30		0		0		28.953

				4:45		27.272						4:45		0		0						4:45		0		0		28.953

				5:00		27.272						5:00		0		0						5:00		0		0		28.953

				5:15		27.173						5:15		0		0						5:15		0		0		28.953

				5:30		27.173						5:30		0		0						5:30		0		0		28.953

				5:45		27.173						5:45		0		0						5:45		0		0		28.953

				6:00		27.173						6:00		0		0						6:00		3		0.0555		28.853

				6:15		27.173						6:15		2		0.037						6:15		28		0.518		28.953

				6:30		27.173						6:30		32		0.592						6:30		78		1.443		28.853

				6:45		27.173						6:45		105		1.9425						6:45		144		2.664		28.853

				7:00		27.272						7:00		232		4.292						7:00		288		5.328		28.853

				7:15		27.272						7:15		400		7.4						7:15		304		5.624		28.853

				7:30		27.272						7:30		496		9.176						7:30		992		18.352		29.053

				7:45		27.37						7:45		256		4.736						7:45		208		3.848		28.953

				8:00		27.37						8:00		192		3.552						8:00		1152		21.312		29.252

				8:15		27.468						8:15		1152		21.312						8:15		1280		23.68		29.252

				8:30		27.567						8:30		800		14.8						8:30		896		16.576		29.252

				8:45		27.567						8:45		1600		29.6						8:45		704		13.024		29.152

				9:00		27.764						9:00		1216		22.496						9:00		960		17.76		29.252

				9:15		27.862						9:15		1216		22.496						9:15		864		15.984		29.352

				9:30		27.961						9:30		1344		24.864						9:30		960		17.76		29.252

				9:45		27.862						9:45		2048		37.888						9:45		960		17.76		29.152

				10:00		28.258						10:00		3200		59.2						10:00		896		16.576		29.053

				10:15		28.258						10:15		1600		29.6						10:15		1600		29.6		29.252

				10:30		28.357						10:30		1984		36.704						10:30		1536		28.416		29.152

				10:45		28.456						10:45		1600		29.6						10:45		2304		42.624		29.352

				11:00		28.456						11:00		1536		28.416						11:00		2048		37.888		29.452

				11:15		28.655						11:15		960		17.76						11:15		1792		33.152		29.452

				11:30		28.754						11:30		4608		85.248						11:30		1920		35.52		29.552

				11:45		28.953						11:45		4352		80.512						11:45		7168		132.608		29.853

				12:00		29.152						12:00		2048		37.888						12:00		3712		68.672		29.853

				12:15		29.152						12:15		2816		52.096						12:15		11264		208.384		30.154

				12:30		29.452						12:30		2432		44.992						12:30		4048		74.888		29.853

				12:45		29.552						12:45		1280		23.68						12:45		3704		68.524		29.853

				13:00		29.652						13:00		3072		56.832						13:00		3840		71.04		30.154

				13:15		29.552						13:15		576		10.656						13:15		9728		179.968		30.255

				13:30		29.652						13:30		1664		30.784						13:30		1920		35.52		30.154

				13:45		29.752						13:45		2688		49.728						13:45		1152		21.312		29.752

				14:00		29.752						14:00		1536		28.416						14:00		2048		37.888		30.154

				14:15		29.752						14:15		1536		28.416						14:15		2560		47.36		30.255

				14:30		29.853						14:30		1280		23.68						14:30		3072		56.832		30.154

				14:45		29.853						14:45		1536		28.416						14:45		1024		18.944		30.054

				15:00		29.853						15:00		960		17.76						15:00		1920		35.52		30.154

				15:15		29.853						15:15		464		8.584						15:15		2944		54.464		30.356

				15:30		29.853						15:30		288		5.328						15:30		3584		66.304		30.154

				15:45		29.853						15:45		864		15.984						15:45		1088		20.128		30.054

				16:00		29.752						16:00		448		8.288						16:00		3200		59.2		30.054

				16:15		29.752						16:15		448		8.288						16:15		576		10.656		29.552

				16:30		29.652						16:30		416		7.696						16:30		448		8.288		29.452

				16:45		29.652						16:45		368		6.808						16:45		320		5.92		29.352

				17:00		29.552						17:00		224		4.144						17:00		200		3.7		29.352

				17:15		29.552						17:15		208		3.848						17:15		336		6.216		29.252

				17:30		29.452						17:30		122		2.257						17:30		304		5.624		29.252

				17:45		29.352						17:45		64		1.184						17:45		288		5.328		29.152

				18:00		29.352						18:00		11		0.2035						18:00		152		2.812		29.053

				18:15		29.252						18:15		0		0						18:15		44		0.814		28.953

				18:30		29.252						18:30		0		0						18:30		18		0.333		28.953

				18:45		29.152						18:45		0		0						18:45		0		0		28.853

				19:00		29.053						19:00		0		0						19:00		0		0		28.853

				19:15		28.953						19:15		0		0						19:15		0		0		28.853

				19:30		28.953						19:30		0		0						19:30		0		0		28.754

				19:45		28.853						19:45		0		0						19:45		0		0		28.754

				20:00		28.754						20:00		0		0						20:00		0		0		28.754

				20:15		28.655						20:15		0		0						20:15		0		0		28.754

				20:30		28.555						20:30		0		0						20:30		0		0		28.754

				20:45		28.456						20:45		0		0						20:45		0		0		28.754

				21:00		28.357						21:00		0		0						21:00		0		0		28.754

				21:15		28.258						21:15		0		0						21:15		0		0		28.754

				21:30		28.258						21:30		0		0						21:30		0		0		28.754

				21:45		28.159						21:45		0		0						21:45		0		0		28.853

				22:00		28.159						22:00		0		0						22:00		0		0		28.853

				22:15		27.961						22:15		0		0						22:15		0		0		28.754

				22:30		27.961						22:30		0		0						22:30		0		0		28.754

				22:45		27.862						22:45		0		0						22:45		0		0		28.754

				23:00		27.764						23:00		0		0						23:00		0		0		28.853

				23:15		27.665						23:15		0		0						23:15		0		0		28.754

				23:30		27.665						23:30		0		0						23:30		0		0		28.754

				23:45		27.567						23:45		0		0						23:45		0		0		28.754

																												23.388

		WD		0:00		23.1				WD		0:00		0		0				WD		0:00		0		0		23.388

				0:15		23.1						0:15		0		0						0:15		0		0		23.388

				0:30		23.004						0:30		0		0						0:30		0		0		23.388

				0:45		23.004						0:45		0		0						0:45		0		0		23.388

				1:00		23.004						1:00		0		0						1:00		0		0		23.388

				1:15		23.004						1:15		0		0						1:15		0		0		23.388

				1:30		23.004						1:30		0		0						1:30		0		0		23.388

				1:45		22.908						1:45		0		0						1:45		0		0		23.388

				2:00		22.908						2:00		0		0						2:00		0		0		23.292

				2:15		22.908						2:15		0		0						2:15		0		0		23.292

				2:30		22.908						2:30		0		0						2:30		0		0		23.292

				2:45		22.812						2:45		0		0						2:45		0		0		23.292

				3:00		22.812						3:00		0		0						3:00		0		0		23.292

				3:15		22.717						3:15		0		0						3:15		0		0		23.292

				3:30		22.717						3:30		0		0						3:30		0		0		23.292

				3:45		22.717						3:45		0		0						3:45		0		0		23.196

				4:00		22.717						4:00		0		0						4:00		0		0		23.292

				4:15		22.717						4:15		0		0						4:15		0		0		23.292

				4:30		22.621						4:30		0		0						4:30		0		0		23.292

				4:45		22.621						4:45		0		0						4:45		0		0		23.292

				5:00		22.621						5:00		0		0						5:00		0		0		23.196

				5:15		22.525						5:15		0		0						5:15		0		0		23.196

				5:30		22.621						5:30		0		0						5:30		0		0		23.196

				5:45		22.621						5:45		1		0.0185						5:45		0		0		23.196

				6:00		22.621						6:00		10		0.185						6:00		4		0.074		23.196

				6:15		22.621						6:15		21		0.3885						6:15		27		0.4995		23.292

				6:30		22.621						6:30		29		0.5365						6:30		70		1.295		23.196

				6:45		22.621						6:45		51		0.9435						6:45		99		1.8315		23.196

				7:00		22.621						7:00		80		1.48						7:00		168		3.108		23.292

				7:15		22.717						7:15		94		1.739						7:15		240		4.44		23.388

				7:30		22.812						7:30		144		2.664						7:30		432		7.992		23.388

				7:45		22.717						7:45		232		4.292						7:45		480		8.88		23.484

				8:00		22.621						8:00		176		3.256						8:00		512		9.472		23.388

				8:15		23.004						8:15		216		3.996						8:15		448		8.288		23.484

				8:30		23.196						8:30		288		5.328						8:30		768		14.208		23.484

				8:45		23.196						8:45		200		3.7						8:45		704		13.024		23.484

				9:00		23.292						9:00		304		5.624						9:00		800		14.8		23.581

				9:15		23.388						9:15		336		6.216						9:15		800		14.8		23.677

				9:30		23.484						9:30		464		8.584						9:30		1280		23.68		23.773

				9:45		23.677						9:45		192		3.552						9:45		1280		23.68		23.773

				10:00		23.773						10:00		1088		20.128						10:00		1280		23.68		23.869

				10:15		23.484						10:15		672		12.432						10:15		704		13.024		23.773

				10:30		23.773						10:30		320		5.92						10:30		672		12.432		23.869

				10:45		23.581						10:45		400		7.4						10:45		864		15.984		23.869

				11:00		23.773						11:00		304		5.624						11:00		1280		23.68		23.966

				11:15		23.484						11:15		352		6.512						11:15		1536		28.416		24.062

				11:30		24.062						11:30		1536		28.416						11:30		1344		24.864		24.158

				11:45		24.158						11:45		1088		20.128						11:45		2688		49.728		24.351

				12:00		24.158						12:00		2048		37.888						12:00		2944		54.464		24.255

				12:15		24.545						12:15		208		3.848						12:15		960		17.76		24.351

				12:30		24.738						12:30		1728		31.968						12:30		2304		42.624		24.351

				12:45		24.835						12:45		2944		54.464						12:45		2176		40.256		24.448

				13:00		25.125						13:00		704		13.024						13:00		1536		28.416		24.545

				13:15		24.545						13:15		320		5.92						13:15		2304		42.624		24.448

				13:30		25.222						13:30		480		8.88						13:30		4864		89.984		24.448

				13:45		25.319						13:45		864		15.984						13:45		1088		20.128		24.448

				14:00		25.416						14:00		496		9.176						14:00		3328		61.568		24.448

				14:15		25.513						14:15		608		11.248						14:15		3200		59.2		24.545

				14:30		25.513						14:30		416		7.696						14:30		1152		21.312		24.062

				14:45		25.513						14:45		512		9.472						14:45		3456		63.936		24.255

				15:00		25.61						15:00		512		9.472						15:00		1472		27.232		24.158

				15:15		25.61						15:15		512		9.472						15:15		1024		18.944		24.158

				15:30		25.513						15:30		1024		18.944						15:30		1536		28.416		24.158

				15:45		25.61						15:45		608		11.248						15:45		672		12.432		24.062

				16:00		25.513						16:00		1024		18.944						16:00		512		9.472		24.062

				16:15		25.61						16:15		1280		23.68						16:15		512		9.472		23.966

				16:30		25.513						16:30		512		9.472						16:30		432		7.992		23.869

				16:45		25.513						16:45		864		15.984						16:45		352		6.512		23.773

				17:00		25.416						17:00		384		7.104						17:00		288		5.328		23.677

				17:15		25.416						17:15		336		6.216						17:15		176		3.256		23.581

				17:30		25.319						17:30		272		5.032						17:30		64		1.184		23.581

				17:45		25.222						17:45		184		3.404						17:45		25		0.4625		23.484

				18:00		25.125						18:00		53		0.9805						18:00		9		0.1665		23.484

				18:15		25.125						18:15		61		1.1285						18:15		0		0		23.484

				18:30		25.028						18:30		17		0.3145						18:30		0		0		23.484

				18:45		24.931						18:45		9		0.1665						18:45		0		0		23.484

				19:00		24.931						19:00		1		0.0185						19:00		0		0		23.484

				19:15		24.931						19:15		0		0						19:15		0		0		23.388

				19:30		24.835						19:30		0		0						19:30		0		0		23.484

				19:45		24.738						19:45		0		0						19:45		0		0		23.484

				20:00		24.641						20:00		0		0						20:00		0		0		23.484

				20:15		24.545						20:15		0		0						20:15		0		0		23.484

				20:30		24.448						20:30		0		0						20:30		0		0		23.484

				20:45		24.351						20:45		0		0						20:45		0		0		23.484

				21:00		24.255						21:00		0		0						21:00		0		0		23.484

				21:15		24.158						21:15		0		0						21:15		0		0		23.484

				21:30		24.062						21:30		0		0						21:30		0		0		23.484

				21:45		23.966						21:45		0		0						21:45		0		0		23.484

				22:00		23.869						22:00		0		0						22:00		0		0		23.484

				22:15		23.773						22:15		0		0						22:15		0		0		23.484

				22:30		23.677						22:30		0		0						22:30		0		0		23.484

				22:45		23.581						22:45		0		0						22:45		0		0		23.484

				23:00		23.484						23:00		0		0						23:00		0		0		23.484

				23:15		23.388						23:15		0		0						23:15		0		0		23.388

				23:30		23.388						23:30		0		0						23:30		0		0		23.388

				23:45		23.388						23:45		0		0						23:45		0		0
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Light intensity 
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						Summer		Near-coast		Reef		Summer		Near-coast		Reef																Winter		Near-coast		Reef		Winter		Near-coast		Reef

						Time		Temp		Temp		Time		Light in PAR		Light in PAR																Time		Temp		Temp		Time		PAR		PAR

						0:00		27.272		29.152		0:00		0		0																0:00		23.1		23.388		0:00		0		0

						0:15		27.272		29.152		0:15		0		0																0:15		23.1		23.388		0:15		0		0

						0:30		27.272		29.152		0:30		0		0																0:30		23.004		23.388		0:30		0		0

						0:45		27.272		29.152		0:45		0		0																0:45		23.004		23.388		0:45		0		0

						1:00		27.272		29.152		1:00		0		0																1:00		23.004		23.388		1:00		0		0

						1:15		27.272		29.152		1:15		0		0																1:15		23.004		23.388		1:15		0		0

						1:30		27.272		29.152		1:30		0		0																1:30		23.004		23.388		1:30		0		0

						1:45		27.272		29.152		1:45		0		0																1:45		22.908		23.388		1:45		0		0

						2:00		27.272		29.053		2:00		0		0																2:00		22.908		23.388		2:00		0		0

						2:15		27.272		29.053		2:15		0		0																2:15		22.908		23.292		2:15		0		0

						2:30		27.272		29.053		2:30		0		0																2:30		22.908		23.292		2:30		0		0

						2:45		27.272		29.053		2:45		0		0																2:45		22.812		23.292		2:45		0		0

						3:00		27.272		28.953		3:00		0		0																3:00		22.812		23.292		3:00		0		0

						3:15		27.272		28.953		3:15		0		0																3:15		22.717		23.292		3:15		0		0

						3:30		27.272		28.953		3:30		0		0																3:30		22.717		23.292		3:30		0		0

						3:45		27.272		28.953		3:45		0		0																3:45		22.717		23.292		3:45		0		0

						4:00		27.272		28.953		4:00		0		0																4:00		22.717		23.196		4:00		0		0

						4:15		27.272		28.953		4:15		0		0																4:15		22.717		23.292		4:15		0		0

						4:30		27.272		28.953		4:30		0		0																4:30		22.621		23.292		4:30		0		0

						4:45		27.272		28.953		4:45		0		0																4:45		22.621		23.292		4:45		0		0

						5:00		27.272		28.953		5:00		0		0																5:00		22.621		23.292		5:00		0		0

						5:15		27.173		28.953		5:15		0		0																5:15		22.525		23.196		5:15		0		0

						5:30		27.173		28.953		5:30		0		0																5:30		22.621		23.196		5:30		0		0

						5:45		27.173		28.953		5:45		0		0																5:45		22.621		23.196		5:45		0.0185		0

						6:00		27.173		28.853		6:00		0		0.0555																6:00		22.621		23.196		6:00		0.185		0.074

						6:15		27.173		28.953		6:15		0.037		0.518																6:15		22.621		23.196		6:15		0.3885		0.4995

						6:30		27.173		28.853		6:30		0.592		1.443																6:30		22.621		23.292		6:30		0.5365		1.295

						6:45		27.173		28.853		6:45		1.9425		2.664																6:45		22.621		23.196		6:45		0.9435		1.8315

						7:00		27.272		28.853		7:00		4.292		5.328																7:00		22.621		23.196		7:00		1.48		3.108

						7:15		27.272		28.853		7:15		7.4		5.624																7:15		22.717		23.292		7:15		1.739		4.44

						7:30		27.272		29.053		7:30		9.176		18.352																7:30		22.812		23.388		7:30		2.664		7.992

						7:45		27.37		28.953		7:45		4.736		3.848																7:45		22.717		23.388		7:45		4.292		8.88

						8:00		27.37		29.252		8:00		3.552		21.312																8:00		22.621		23.484		8:00		3.256		9.472

						8:15		27.468		29.252		8:15		21.312		23.68																8:15		23.004		23.388		8:15		3.996		8.288

						8:30		27.567		29.252		8:30		14.8		16.576																8:30		23.196		23.484		8:30		5.328		14.208

						8:45		27.567		29.152		8:45		29.6		13.024																8:45		23.196		23.484		8:45		3.7		13.024

						9:00		27.764		29.252		9:00		22.496		17.76																9:00		23.292		23.484		9:00		5.624		14.8

						9:15		27.862		29.352		9:15		22.496		15.984																9:15		23.388		23.581		9:15		6.216		14.8

						9:30		27.961		29.252		9:30		24.864		17.76																9:30		23.484		23.677		9:30		8.584		23.68

						9:45		27.862		29.152		9:45		37.888		17.76																9:45		23.677		23.773		9:45		3.552		23.68

						10:00		28.258		29.053		10:00		59.2		16.576																10:00		23.773		23.773		10:00		20.128		23.68

						10:15		28.258		29.252		10:15		29.6		29.6																10:15		23.484		23.869		10:15		12.432		13.024

						10:30		28.357		29.152		10:30		36.704		28.416																10:30		23.773		23.773		10:30		5.92		12.432

						10:45		28.456		29.352		10:45		29.6		42.624																10:45		23.581		23.869		10:45		7.4		15.984

						11:00		28.456		29.452		11:00		28.416		37.888																11:00		23.773		23.869		11:00		5.624		23.68

						11:15		28.655		29.452		11:15		17.76		33.152																11:15		23.484		23.966		11:15		6.512		28.416

						11:30		28.754		29.552		11:30		85.248		35.52																11:30		24.062		24.062		11:30		28.416		24.864

						11:45		28.953		29.853		11:45		80.512		132.608																11:45		24.158		24.158		11:45		20.128		49.728

						12:00		29.152		29.853		12:00		37.888		68.672																12:00		24.158		24.351		12:00		37.888		54.464

						12:15		29.152		30.154		12:15		52.096		208.384																12:15		24.545		24.255		12:15		3.848		17.76

						12:30		29.452		29.853		12:30		44.992		74.888																12:30		24.738		24.351		12:30		31.968		42.624

						12:45		29.552		29.853		12:45		23.68		68.524																12:45		24.835		24.351		12:45		54.464		40.256

						13:00		29.652		30.154		13:00		56.832		71.04																13:00		25.125		24.448		13:00		13.024		28.416

						13:15		29.552		30.255		13:15		10.656		179.968																13:15		24.545		24.545		13:15		5.92		42.624

						13:30		29.652		30.154		13:30		30.784		35.52																13:30		25.222		24.448		13:30		8.88		89.984

						13:45		29.752		29.752		13:45		49.728		21.312																13:45		25.319		24.448		13:45		15.984		20.128

						14:00		29.752		30.154		14:00		28.416		37.888																14:00		25.416		24.448		14:00		9.176		61.568

						14:15		29.752		30.255		14:15		28.416		47.36																14:15		25.513		24.448		14:15		11.248		59.2

						14:30		29.853		30.154		14:30		23.68		56.832																14:30		25.513		24.545		14:30		7.696		21.312

						14:45		29.853		30.054		14:45		28.416		18.944																14:45		25.513		24.062		14:45		9.472		63.936

						15:00		29.853		30.154		15:00		17.76		35.52																15:00		25.61		24.255		15:00		9.472		27.232

						15:15		29.853		30.356		15:15		8.584		54.464																15:15		25.61		24.158		15:15		9.472		18.944

						15:30		29.853		30.154		15:30		5.328		66.304																15:30		25.513		24.158		15:30		18.944		28.416

						15:45		29.853		30.054		15:45		15.984		20.128																15:45		25.61		24.158		15:45		11.248		12.432

						16:00		29.752		30.054		16:00		8.288		59.2																16:00		25.513		24.062		16:00		18.944		9.472

						16:15		29.752		29.552		16:15		8.288		10.656																16:15		25.61		24.062		16:15		23.68		9.472

						16:30		29.652		29.452		16:30		7.696		8.288																16:30		25.513		23.966		16:30		9.472		7.992

						16:45		29.652		29.352		16:45		6.808		5.92																16:45		25.513		23.869		16:45		15.984		6.512

						17:00		29.552		29.352		17:00		4.144		3.7																17:00		25.416		23.773		17:00		7.104		5.328

						17:15		29.552		29.252		17:15		3.848		6.216																17:15		25.416		23.677		17:15		6.216		3.256

						17:30		29.452		29.252		17:30		2.257		5.624																17:30		25.319		23.581		17:30		5.032		1.184

						17:45		29.352		29.152		17:45		1.184		5.328																17:45		25.222		23.581		17:45		3.404		0.4625

						18:00		29.352		29.053		18:00		0.2035		2.812																18:00		25.125		23.484		18:00		0.9805		0.1665

						18:15		29.252		28.953		18:15		0		0.814																18:15		25.125		23.484		18:15		1.1285		0

						18:30		29.252		28.953		18:30		0		0.333																18:30		25.028		23.484		18:30		0.3145		0

						18:45		29.152		28.853		18:45		0		0																18:45		24.931		23.484		18:45		0.1665		0

						19:00		29.053		28.853		19:00		0		0																19:00		24.931		23.484		19:00		0.0185		0

						19:15		28.953		28.853		19:15		0		0																19:15		24.931		23.484		19:15		0		0

						19:30		28.953		28.754		19:30		0		0																19:30		24.835		23.388		19:30		0		0

						19:45		28.853		28.754		19:45		0		0																19:45		24.738		23.484		19:45		0		0

						20:00		28.754		28.754		20:00		0		0																20:00		24.641		23.484		20:00		0		0

						20:15		28.655		28.754		20:15		0		0																20:15		24.545		23.484		20:15		0		0

						20:30		28.555		28.754		20:30		0		0																20:30		24.448		23.484		20:30		0		0

						20:45		28.456		28.754		20:45		0		0																20:45		24.351		23.484		20:45		0		0

						21:00		28.357		28.754		21:00		0		0																21:00		24.255		23.484		21:00		0		0

						21:15		28.258		28.754		21:15		0		0																21:15		24.158		23.484		21:15		0		0

						21:30		28.258		28.754		21:30		0		0																21:30		24.062		23.484		21:30		0		0

						21:45		28.159		28.853		21:45		0		0																21:45		23.966		23.484		21:45		0		0

						22:00		28.159		28.853		22:00		0		0																22:00		23.869		23.484		22:00		0		0

						22:15		27.961		28.754		22:15		0		0																22:15		23.773		23.484		22:15		0		0

						22:30		27.961		28.754		22:30		0		0																22:30		23.677		23.484		22:30		0		0

						22:45		27.862		28.754		22:45		0		0																22:45		23.581		23.484		22:45		0		0

						23:00		27.764		28.853		23:00		0		0																23:00		23.484		23.484		23:00		0		0

						23:15		27.665		28.754		23:15		0		0																23:15		23.388		23.484		23:15		0		0

						23:30		27.665		28.754		23:30		0		0																23:30		23.388		23.388		23:30		0		0

						23:45		27.567		28.754		23:45		0		0																23:45		23.388		23.388		23:45		0		0
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SMD 310316S1

		Date Time, GMT+04:00		Temperature(°C)		Intensity, Lux

		3/31/16 0:00		27.764		0

		3/31/16 0:15		27.764		0

		3/31/16 0:30		27.665		0

		3/31/16 0:45		27.665		0

		3/31/16 1:00		27.665		0

		3/31/16 1:15		27.665		0

		3/31/16 1:30		27.665		0

		3/31/16 1:45		27.567		0

		3/31/16 2:00		27.567		0

		3/31/16 2:15		27.567		0

		3/31/16 2:30		27.567		0

		3/31/16 2:45		27.567		0

		3/31/16 3:00		27.567		0

		3/31/16 3:15		27.468		0

		3/31/16 3:30		27.468		0

		3/31/16 3:45		27.468		0

		3/31/16 4:00		27.468		0

		3/31/16 4:15		27.37		0

		3/31/16 4:30		27.37		0

		3/31/16 4:45		27.272		0

		3/31/16 5:00		27.272		0

		3/31/16 5:15		27.272		0

		3/31/16 5:30		27.272		0

		3/31/16 5:45		27.272		0

		3/31/16 6:00		27.272		0

		3/31/16 6:15		27.173		43.1

		3/31/16 6:30		27.173		247.6

		3/31/16 6:45		27.272		1237.9

		3/31/16 7:00		27.272		1808.3

		3/31/16 7:15		27.272		2238.9

		3/31/16 7:30		27.272		3100

		3/31/16 7:45		27.37		3961.1

		3/31/16 8:00		27.272		2152.8

		3/31/16 8:15		27.272		2583.4

		3/31/16 8:30		27.468		4305.6

		3/31/16 8:45		27.567		9644.5

		3/31/16 9:00		27.567		3616.7

		3/31/16 9:15		27.665		7577.8

		3/31/16 9:30		27.764		15155.7

		3/31/16 9:45		27.862		12400.1

		3/31/16 10:00		27.862		11022.3

		3/31/16 10:15		27.665		4822.3

		3/31/16 10:30		28.06		13777.9

		3/31/16 10:45		28.258		17911.2

		3/31/16 11:00		28.159		12400.1

		3/31/16 11:15		28.456		16533.4

		3/31/16 11:30		28.555		21355.7

		3/31/16 11:45		28.555		9644.5

		3/31/16 12:00		29.053		21355.7

		3/31/16 12:15		28.853		12400.1

		3/31/16 12:30		29.152		19289

		3/31/16 12:45		29.352		20666.8

		3/31/16 13:00		29.452		20666.8

		3/31/16 13:15		29.552		28933.5

		3/31/16 13:30		29.552		10333.4

		3/31/16 13:45		29.652		20666.8

		3/31/16 14:00		29.752		12400.1

		3/31/16 14:15		29.752		12400.1

		3/31/16 14:30		29.652		11022.3

		3/31/16 14:45		29.752		8266.7

		3/31/16 15:00		29.752		7233.4

		3/31/16 15:15		29.752		7577.8

		3/31/16 15:30		29.953		9644.5

		3/31/16 15:45		29.953		8611.2

		3/31/16 16:00		29.552		3788.9

		3/31/16 16:15		29.752		5511.1

		3/31/16 16:30		29.552		3616.7

		3/31/16 16:45		29.652		3272.2

		3/31/16 17:00		29.552		3100

		3/31/16 17:15		29.452		1722.2

		3/31/16 17:30		29.452		936.5

		3/31/16 17:45		29.252		419.8

		3/31/16 18:00		29.252		107.6

		3/31/16 18:15		29.152		21.5

		3/31/16 18:30		29.053		0

		3/31/16 18:45		29.053		0

		3/31/16 19:00		28.953		0

		3/31/16 19:15		28.953		0

		3/31/16 19:30		28.853		0

		3/31/16 19:45		28.853		0

		3/31/16 20:00		28.754		0

		3/31/16 20:15		28.555		0

		3/31/16 20:30		28.555		0

		3/31/16 20:45		28.456		0

		3/31/16 21:00		28.357		0

		3/31/16 21:15		28.258		0

		3/31/16 21:30		28.258		0

		3/31/16 21:45		28.159		0

		3/31/16 22:00		28.06		0

		3/31/16 22:15		28.06		0

		3/31/16 22:30		27.961		0

		3/31/16 22:45		27.961		0

		3/31/16 23:00		27.961		0

		3/31/16 23:15		27.862		0

		3/31/16 23:30		27.862		0

		3/31/16 23:45		27.862		0





SMD 310316S3

		Date Time, GMT+04:00		Temp, °C		Intensity, Lux

		3/31/16 0:00		28.06		0

		3/31/16 0:15		28.06		0

		3/31/16 0:30		27.961		0

		3/31/16 0:45		27.961		0

		3/31/16 1:00		27.961		0

		3/31/16 1:15		27.961		0

		3/31/16 1:30		27.961		0

		3/31/16 1:45		27.961		0

		3/31/16 2:00		27.961		0

		3/31/16 2:15		27.961		0

		3/31/16 2:30		27.961		0

		3/31/16 2:45		28.06		0

		3/31/16 3:00		28.06		0

		3/31/16 3:15		28.06		0

		3/31/16 3:30		28.06		0

		3/31/16 3:45		28.06		0

		3/31/16 4:00		28.06		0

		3/31/16 4:15		28.159		0

		3/31/16 4:30		28.159		0

		3/31/16 4:45		28.06		0

		3/31/16 5:00		28.06		0

		3/31/16 5:15		28.06		0

		3/31/16 5:30		28.06		0

		3/31/16 5:45		28.06		0

		3/31/16 6:00		28.06		0

		3/31/16 6:15		28.06		53.8

		3/31/16 6:30		28.06		344.4

		3/31/16 6:45		28.06		1808.3

		3/31/16 7:00		28.159		2927.8

		3/31/16 7:15		28.159		3616.7

		3/31/16 7:30		28.159		5166.7

		3/31/16 7:45		28.258		7233.4

		3/31/16 8:00		28.06		4305.6

		3/31/16 8:15		28.06		5166.7

		3/31/16 8:30		28.456		22044.6

		3/31/16 8:45		28.555		20666.8

		3/31/16 9:00		28.655		16533.4

		3/31/16 9:15		28.754		22044.6

		3/31/16 9:30		28.853		30311.3

		3/31/16 9:45		28.953		16533.4

		3/31/16 10:00		29.152		26178

		3/31/16 10:15		28.754		9644.5

		3/31/16 10:30		29.452		22044.6

		3/31/16 10:45		29.652		74400.5

		3/31/16 11:00		29.352		18600.1

		3/31/16 11:15		29.853		60622.6

		3/31/16 11:30		29.853		57867

		3/31/16 11:45		30.054		46844.8

		3/31/16 12:00		30.255		55111.5

		3/31/16 12:15		30.255		39955.8

		3/31/16 12:30		30.054		26178

		3/31/16 12:45		30.356		38578

		3/31/16 13:00		30.356		66133.8

		3/31/16 13:15		30.659		82667.2

		3/31/16 13:30		30.457		55111.5

		3/31/16 13:45		30.558		22044.6

		3/31/16 14:00		30.457		57867

		3/31/16 14:15		30.457		22044.6

		3/31/16 14:30		30.356		15155.7

		3/31/16 14:45		30.154		28933.5

		3/31/16 15:00		30.154		22044.6

		3/31/16 15:15		30.255		21355.7

		3/31/16 15:30		30.054		28933.5

		3/31/16 15:45		29.953		19289

		3/31/16 16:00		29.352		6544.5

		3/31/16 16:15		29.552		7577.8

		3/31/16 16:30		29.252		5166.7

		3/31/16 16:45		29.352		5166.7

		3/31/16 17:00		29.152		3961.1

		3/31/16 17:15		28.953		3444.5

		3/31/16 17:30		28.953		1550

		3/31/16 17:45		28.853		710.4

		3/31/16 18:00		28.754		301.4

		3/31/16 18:15		28.655		21.5

		3/31/16 18:30		28.655		0

		3/31/16 18:45		28.555		0

		3/31/16 19:00		28.456		0

		3/31/16 19:15		28.456		0

		3/31/16 19:30		28.357		0

		3/31/16 19:45		28.357		0

		3/31/16 20:00		28.258		0

		3/31/16 20:15		28.258		0

		3/31/16 20:30		28.258		0

		3/31/16 20:45		28.159		0

		3/31/16 21:00		28.159		0

		3/31/16 21:15		28.06		0

		3/31/16 21:30		28.06		0

		3/31/16 21:45		28.06		0

		3/31/16 22:00		28.06		0

		3/31/16 22:15		28.06		0

		3/31/16 22:30		28.06		0

		3/31/16 22:45		28.06		0

		3/31/16 23:00		27.961		0

		3/31/16 23:15		27.961		0

		3/31/16 23:30		27.961		0

		3/31/16 23:45		27.961		0





WD 230816S1

		Date Time, GMT+04:00		Temp, °C		Intensity, Lux

		8/23/16 0:00		23.869		0

		8/23/16 0:15		23.773		0

		8/23/16 0:30		23.773		0

		8/23/16 0:45		23.677		0

		8/23/16 1:00		23.677		0

		8/23/16 1:15		23.677		0

		8/23/16 1:30		23.581		0

		8/23/16 1:45		23.581		0

		8/23/16 2:00		23.581		0

		8/23/16 2:15		23.484		0

		8/23/16 2:30		23.484		0

		8/23/16 2:45		23.484		0

		8/23/16 3:00		23.484		0

		8/23/16 3:15		23.484		0

		8/23/16 3:30		23.484		0

		8/23/16 3:45		23.581		0

		8/23/16 4:00		23.581		0

		8/23/16 4:15		23.581		0

		8/23/16 4:30		23.581		0

		8/23/16 4:45		23.581		0

		8/23/16 5:00		23.581		0

		8/23/16 5:15		23.581		0

		8/23/16 5:30		23.581		0

		8/23/16 5:45		23.484		0

		8/23/16 6:00		23.484		0

		8/23/16 6:15		23.484		10.8

		8/23/16 6:30		23.484		75.3

		8/23/16 6:45		23.388		226

		8/23/16 7:00		23.388		538.2

		8/23/16 7:15		23.388		871.9

		8/23/16 7:30		23.388		1722.2

		8/23/16 7:45		23.388		1194.8

		8/23/16 8:00		23.484		2238.9

		8/23/16 8:15		23.484		1076.4

		8/23/16 8:30		23.484		1550

		8/23/16 8:45		23.484		990.3

		8/23/16 9:00		23.581		2669.5

		8/23/16 9:15		23.677		2583.4

		8/23/16 9:30		23.677		3788.9

		8/23/16 9:45		23.773		5166.7

		8/23/16 10:00		23.869		5166.7

		8/23/16 10:15		23.966		1367

		8/23/16 10:30		24.062		7577.8

		8/23/16 10:45		24.158		2152.8

		8/23/16 11:00		24.738		12400.1

		8/23/16 11:15		24.351		5166.7

		8/23/16 11:30		24.738		5166.7

		8/23/16 11:45		24.545		5166.7

		8/23/16 12:00		24.641		7577.8

		8/23/16 12:15		24.641		5166.7

		8/23/16 12:30		24.641		17222.3

		8/23/16 12:45		24.931		16533.4

		8/23/16 13:00		24.738		4994.5

		8/23/16 13:15		24.738		5166.7

		8/23/16 13:30		24.738		4133.4

		8/23/16 13:45		25.125		13089

		8/23/16 14:00		25.222		7577.8

		8/23/16 14:15		24.931		3272.2

		8/23/16 14:30		25.028		3444.5

		8/23/16 14:45		25.222		2583.4

		8/23/16 15:00		25.805		8611.2

		8/23/16 15:15		25.708		2927.8

		8/23/16 15:30		25.708		2755.6

		8/23/16 15:45		25.805		7233.4

		8/23/16 16:00		25.61		2325

		8/23/16 16:15		25.513		2927.8

		8/23/16 16:30		25.416		1463.9

		8/23/16 16:45		25.319		1065.6

		8/23/16 17:00		25.222		1205.6

		8/23/16 17:15		25.125		1980.6





WD 230816S3

		Date Time, GMT+04:00		Temp, °C		Intensity, Lux

		8/23/16 0:00		24.158		0

		8/23/16 0:15		24.158		0

		8/23/16 0:30		24.158		0

		8/23/16 0:45		24.158		0

		8/23/16 1:00		24.158		0

		8/23/16 1:15		24.158		0

		8/23/16 1:30		24.158		0

		8/23/16 1:45		24.158		0

		8/23/16 2:00		24.158		0

		8/23/16 2:15		24.158		0

		8/23/16 2:30		24.158		0

		8/23/16 2:45		24.062		0

		8/23/16 3:00		24.158		0

		8/23/16 3:15		24.062		0

		8/23/16 3:30		24.062		0

		8/23/16 3:45		24.062		0

		8/23/16 4:00		24.062		0

		8/23/16 4:15		24.062		0

		8/23/16 4:30		24.062		0

		8/23/16 4:45		24.062		0

		8/23/16 5:00		24.062		0

		8/23/16 5:15		23.966		0

		8/23/16 5:30		23.966		0

		8/23/16 5:45		23.966		0

		8/23/16 6:00		23.966		0

		8/23/16 6:15		23.966		0

		8/23/16 6:30		23.966		0

		8/23/16 6:45		23.869		86.1

		8/23/16 7:00		23.869		204.5

		8/23/16 7:15		23.869		236.8

		8/23/16 7:30		23.869		656.6

		8/23/16 7:45		23.869		731.9

		8/23/16 8:00		23.966		861.1

		8/23/16 8:15		24.062		1334.7

		8/23/16 8:30		24.158		2066.7

		8/23/16 8:45		24.158		1808.3

		8/23/16 9:00		24.255		1356.3

		8/23/16 9:15		24.351		1550

		8/23/16 9:30		24.448		1377.8

		8/23/16 9:45		24.545		1980.6

		8/23/16 10:00		24.641		1722.2

		8/23/16 10:15		24.641		5166.7

		8/23/16 10:30		24.545		2066.7

		8/23/16 10:45		24.835		1980.6

		8/23/16 11:00		24.835		1980.6

		8/23/16 11:15		24.835		2325

		8/23/16 11:30		24.738		2411.1

		8/23/16 11:45		24.545		2411.1

		8/23/16 12:00		24.738		3616.7

		8/23/16 12:15		24.545		1894.5

		8/23/16 12:30		24.545		2066.7

		8/23/16 12:45		24.448		1808.3

		8/23/16 13:00		24.738		5166.7

		8/23/16 13:15		24.641		2411.1

		8/23/16 13:30		24.641		2238.9

		8/23/16 13:45		24.641		2325

		8/23/16 14:00		24.641		1894.5

		8/23/16 14:15		24.931		5511.1

		8/23/16 14:30		24.835		839.6

		8/23/16 14:45		24.738		5166.7

		8/23/16 15:00		24.738		3100

		8/23/16 15:15		24.835		16533.4

		8/23/16 15:30		24.738		8266.7

		8/23/16 15:45		24.835		8266.7

		8/23/16 16:00		24.545		871.9

		8/23/16 16:15		24.545		1334.7

		8/23/16 16:30		24.641		3272.2

		8/23/16 16:45		24.545		2238.9

		8/23/16 17:00		24.545		624.3

		8/23/16 17:15		24.448		495.1





310316

		Date Time, GMT+04:00		S1 Temp, °C		S3 Temp, °C				Date Time, GMT+04:00		S1 Intensity, Lux		S3 Intensity, Lux		Coast_ Light in PAR		Reef_Light in PAR

		0:00		27.764		28.06				0:00		0		0		0		0

		0:15		27.764		28.06				0:15		0		0		0		0

		0:30		27.665		27.961				0:30		0		0		0		0

		0:45		27.665		27.961				0:45		0		0		0		0

		1:00		27.665		27.961				1:00		0		0		0		0

		1:15		27.665		27.961				1:15		0		0		0		0

		1:30		27.665		27.961				1:30		0		0		0		0

		1:45		27.567		27.961				1:45		0		0		0		0		Near-coast

		2:00		27.567		27.961				2:00		0		0		0		0		Reef

		2:15		27.567		27.961				2:15		0		0		0		0

		2:30		27.567		27.961				2:30		0		0		0		0

		2:45		27.567		28.06				2:45		0		0		0		0

		3:00		27.567		28.06				3:00		0		0		0		0

		3:15		27.468		28.06				3:15		0		0		0		0

		3:30		27.468		28.06				3:30		0		0		0		0

		3:45		27.468		28.06				3:45		0		0		0		0

		4:00		27.468		28.06				4:00		0		0		0		0

		4:15		27.37		28.159				4:15		0		0		0		0

		4:30		27.37		28.159				4:30		0		0		0		0

		4:45		27.272		28.06				4:45		0		0		0		0

		5:00		27.272		28.06				5:00		0		0		0		0

		5:15		27.272		28.06				5:15		0		0		0		0

		5:30		27.272		28.06				5:30		0		0		0		0

		5:45		27.272		28.06				5:45		0		0		0		0

		6:00		27.272		28.06				6:00		0		0		0		0

		6:15		27.173		28.06				6:15		43.1		53.8		0.79735		0.9953

		6:30		27.173		28.06				6:30		247.6		344.4		4.5806		6.3714

		6:45		27.272		28.06				6:45		1237.9		1808.3		22.90115		33.45355

		7:00		27.272		28.159				7:00		1808.3		2927.8		33.45355		54.1643

		7:15		27.272		28.159				7:15		2238.9		3616.7		41.41965		66.90895

		7:30		27.272		28.159				7:30		3100		5166.7		57.35		95.58395

		7:45		27.37		28.258				7:45		3961.1		7233.4		73.28035		133.8179

		8:00		27.272		28.06				8:00		2152.8		4305.6		39.8268		79.6536

		8:15		27.272		28.06				8:15		2583.4		5166.7		47.7929		95.58395

		8:30		27.468		28.456				8:30		4305.6		22044.6		79.6536		407.8251

		8:45		27.567		28.555				8:45		9644.5		20666.8		178.42325		382.3358

		9:00		27.567		28.655				9:00		3616.7		16533.4		66.90895		305.8679

		9:15		27.665		28.754				9:15		7577.8		22044.6		140.1893		407.8251

		9:30		27.764		28.853				9:30		15155.7		30311.3		280.38045		560.75905

		9:45		27.862		28.953				9:45		12400.1		16533.4		229.40185		305.8679

		10:00		27.862		29.152				10:00		11022.3		26178		203.91255		484.293

		10:15		27.665		28.754				10:15		4822.3		9644.5		89.21255		178.42325

		10:30		28.06		29.452				10:30		13777.9		22044.6		254.89115		407.8251

		10:45		28.258		29.652				10:45		17911.2		74400.5		331.3572		1376.40925

		11:00		28.159		29.352				11:00		12400.1		18600.1		229.40185		344.10185

		11:15		28.456		29.853				11:15		16533.4		60622.6		305.8679		1121.5181

		11:30		28.555		29.853				11:30		21355.7		57867		395.08045		1070.5395

		11:45		28.555		30.054				11:45		9644.5		46844.8		178.42325		866.6288

		12:00		29.053		30.255				12:00		21355.7		55111.5		395.08045		1019.56275

		12:15		28.853		30.255				12:15		12400.1		39955.8		229.40185		739.1823

		12:30		29.152		30.054				12:30		19289		26178		356.8465		484.293

		12:45		29.352		30.356				12:45		20666.8		38578		382.3358		713.693

		13:00		29.452		30.356				13:00		20666.8		66133.8		382.3358		1223.4753

		13:15		29.552		30.659				13:15		28933.5		82667.2		535.26975		1529.3432

		13:30		29.552		30.457				13:30		10333.4		55111.5		191.1679		1019.56275

		13:45		29.652		30.558				13:45		20666.8		22044.6		382.3358		407.8251

		14:00		29.752		30.457				14:00		12400.1		57867		229.40185		1070.5395

		14:15		29.752		30.457				14:15		12400.1		22044.6		229.40185		407.8251

		14:30		29.652		30.356				14:30		11022.3		15155.7		203.91255		280.38045

		14:45		29.752		30.154				14:45		8266.7		28933.5		152.93395		535.26975

		15:00		29.752		30.154				15:00		7233.4		22044.6		133.8179		407.8251

		15:15		29.752		30.255				15:15		7577.8		21355.7		140.1893		395.08045

		15:30		29.953		30.054				15:30		9644.5		28933.5		178.42325		535.26975

		15:45		29.953		29.953				15:45		8611.2		19289		159.3072		356.8465

		16:00		29.552		29.352				16:00		3788.9		6544.5		70.09465		121.07325

		16:15		29.752		29.552				16:15		5511.1		7577.8		101.95535		140.1893

		16:30		29.552		29.252				16:30		3616.7		5166.7		66.90895		95.58395

		16:45		29.652		29.352				16:45		3272.2		5166.7		60.5357		95.58395

		17:00		29.552		29.152				17:00		3100		3961.1		57.35		73.28035

		17:15		29.452		28.953				17:15		1722.2		3444.5		31.8607		63.72325

		17:30		29.452		28.953				17:30		936.5		1550		17.32525		28.675

		17:45		29.252		28.853				17:45		419.8		710.4		7.7663		13.1424

		18:00		29.252		28.754				18:00		107.6		301.4		1.9906		5.5759

		18:15		29.152		28.655				18:15		21.5		21.5		0.39775		0.39775

		18:30		29.053		28.655				18:30		0		0		0		0

		18:45		29.053		28.555				18:45		0		0		0		0

		19:00		28.953		28.456				19:00		0		0		0		0

		19:15		28.953		28.456				19:15		0		0		0		0

		19:30		28.853		28.357				19:30		0		0		0		0

		19:45		28.853		28.357				19:45		0		0		0		0

		20:00		28.754		28.258				20:00		0		0		0		0

		20:15		28.555		28.258				20:15		0		0		0		0

		20:30		28.555		28.258				20:30		0		0		0		0

		20:45		28.456		28.159				20:45		0		0		0		0

		21:00		28.357		28.159				21:00		0		0		0		0

		21:15		28.258		28.06				21:15		0		0		0		0

		21:30		28.258		28.06				21:30		0		0		0		0

		21:45		28.159		28.06				21:45		0		0		0		0

		22:00		28.06		28.06				22:00		0		0		0		0

		22:15		28.06		28.06				22:15		0		0		0		0

		22:30		27.961		28.06				22:30		0		0		0		0

		22:45		27.961		28.06				22:45		0		0		0		0

		23:00		27.961		27.961				23:00		0		0		0		0

		23:15		27.862		27.961				23:15		0		0		0		0

		23:30		27.862		27.961				23:30		0		0		0		0

		23:45		27.862		27.961				23:45		0		0		0		0
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Graphs

		Date Time, GMT+04:00		S1 Temp, °C		S3 Temp, °C				Date Time, GMT+04:00		S1 Intensity, Lux		S3 Intensity, Lux		Coast_ Light in PAR		Reef_Light in PAR

		0:00		23.869		24.158				0:00		0		0		0		0

		0:15		23.773		24.158				0:15		0		0		0		0

		0:30		23.773		24.158				0:30		0		0		0		0

		0:45		23.677		24.158				0:45		0		0		0		0

		1:00		23.677		24.158				1:00		0		0		0		0

		1:15		23.677		24.158				1:15		0		0		0		0

		1:30		23.581		24.158				1:30		0		0		0		0

		1:45		23.581		24.158				1:45		0		0		0		0

		2:00		23.581		24.158				2:00		0		0		0		0

		2:15		23.484		24.158				2:15		0		0		0		0				Near-coast

		2:30		23.484		24.158				2:30		0		0		0		0				Reef

		2:45		23.484		24.062				2:45		0		0		0		0

		3:00		23.484		24.158				3:00		0		0		0		0

		3:15		23.484		24.062				3:15		0		0		0		0

		3:30		23.484		24.062				3:30		0		0		0		0

		3:45		23.581		24.062				3:45		0		0		0		0

		4:00		23.581		24.062				4:00		0		0		0		0

		4:15		23.581		24.062				4:15		0		0		0		0

		4:30		23.581		24.062				4:30		0		0		0		0

		4:45		23.581		24.062				4:45		0		0		0		0

		5:00		23.581		24.062				5:00		0		0		0		0

		5:15		23.581		23.966				5:15		0		0		0		0

		5:30		23.581		23.966				5:30		0		0		0		0

		5:45		23.484		23.966				5:45		0		0		0		0

		6:00		23.484		23.966				6:00		0		0		0		0

		6:15		23.484		23.966				6:15		10.8		0		0.1998		0

		6:30		23.484		23.966				6:30		75.3		0		1.39305		0

		6:45		23.388		23.869				6:45		226		86.1		4.181		1.59285

		7:00		23.388		23.869				7:00		538.2		204.5		9.9567		3.78325

		7:15		23.388		23.869				7:15		871.9		236.8		16.13015		4.3808

		7:30		23.388		23.869				7:30		1722.2		656.6		31.8607		12.1471

		7:45		23.388		23.869				7:45		1194.8		731.9		22.1038		13.54015

		8:00		23.484		23.966				8:00		2238.9		861.1		41.41965		15.93035

		8:15		23.484		24.062				8:15		1076.4		1334.7		19.9134		24.69195

		8:30		23.484		24.158				8:30		1550		2066.7		28.675		38.23395

		8:45		23.484		24.158				8:45		990.3		1808.3		18.32055		33.45355

		9:00		23.581		24.255				9:00		2669.5		1356.3		49.38575		25.09155

		9:15		23.677		24.351				9:15		2583.4		1550		47.7929		28.675

		9:30		23.677		24.448				9:30		3788.9		1377.8		70.09465		25.4893

		9:45		23.773		24.545				9:45		5166.7		1980.6		95.58395		36.6411

		10:00		23.869		24.641				10:00		5166.7		1722.2		95.58395		31.8607

		10:15		23.966		24.641				10:15		1367		5166.7		25.2895		95.58395

		10:30		24.062		24.545				10:30		7577.8		2066.7		140.1893		38.23395

		10:45		24.158		24.835				10:45		2152.8		1980.6		39.8268		36.6411

		11:00		24.738		24.835				11:00		12400.1		1980.6		229.40185		36.6411

		11:15		24.351		24.835				11:15		5166.7		2325		95.58395		43.0125

		11:30		24.738		24.738				11:30		5166.7		2411.1		95.58395		44.60535

		11:45		24.545		24.545				11:45		5166.7		2411.1		95.58395		44.60535

		12:00		24.641		24.738				12:00		7577.8		3616.7		140.1893		66.90895

		12:15		24.641		24.545				12:15		5166.7		1894.5		95.58395		35.04825

		12:30		24.641		24.545				12:30		17222.3		2066.7		318.61255		38.23395

		12:45		24.931		24.448				12:45		16533.4		1808.3		305.8679		33.45355

		13:00		24.738		24.738				13:00		4994.5		5166.7		92.39825		95.58395

		13:15		24.738		24.641				13:15		5166.7		2411.1		95.58395		44.60535

		13:30		24.738		24.641				13:30		4133.4		2238.9		76.4679		41.41965

		13:45		25.125		24.641				13:45		13089		2325		242.1465		43.0125

		14:00		25.222		24.641				14:00		7577.8		1894.5		140.1893		35.04825

		14:15		24.931		24.931				14:15		3272.2		5511.1		60.5357		101.95535

		14:30		25.028		24.835				14:30		3444.5		839.6		63.72325		15.5326

		14:45		25.222		24.738				14:45		2583.4		5166.7		47.7929		95.58395

		15:00		25.805		24.738				15:00		8611.2		3100		159.3072		57.35

		15:15		25.708		24.835				15:15		2927.8		16533.4		54.1643		305.8679

		15:30		25.708		24.738				15:30		2755.6		8266.7		50.9786		152.93395

		15:45		25.805		24.835				15:45		7233.4		8266.7		133.8179		152.93395

		16:00		25.61		24.545				16:00		2325		871.9		43.0125		16.13015

		16:15		25.513		24.545				16:15		2927.8		1334.7		54.1643		24.69195

		16:30		25.416		24.641				16:30		1463.9		3272.2		27.08215		60.5357

		16:45		25.319		24.545				16:45		1065.6		2238.9		19.7136		41.41965

		17:00		25.222		24.545				17:00		1205.6		624.3		22.3036		11.54955

		17:15		25.125		24.448				17:15		1980.6		495.1		36.6411		9.15935

		17:30								17:30

		17:45								17:45

		18:00								18:00

		18:15								18:15

		18:30								18:30

		18:45								18:45

		19:00								19:00

		19:15								19:15

		19:30								19:30

		19:45								19:45

		20:00								20:00

		20:15								20:15

		20:30								20:30

		20:45								20:45

		21:00								21:00

		21:15								21:15

		21:30								21:30

		21:45								21:45

		22:00								22:00

		22:15								22:15

		22:30								22:30

		22:45								22:45

		23:00								23:00

		23:15								23:15

		23:30								23:30

		23:45								23:45





Graphs

		



Near-coast

Reef



Coast_Temp & Light S1_2016

		



Coast

Reef

Winter 2016



Reef_Temp & Light S3_2016 (2)

		





Reef_Temp & Light S3_2016 (2)

		0		0

		0.0104166667		0.0104166667

		0.0208333333		0.0208333333

		0.03125		0.03125

		0.0416666667		0.0416666667

		0.0520833333		0.0520833333

		0.0625		0.0625

		0.0729166667		0.0729166667

		0.0833333333		0.0833333333

		0.09375		0.09375

		0.1041666667		0.1041666667

		0.1145833333		0.1145833333

		0.125		0.125

		0.1354166667		0.1354166667

		0.1458333333		0.1458333333

		0.15625		0.15625

		0.1666666667		0.1666666667

		0.1770833333		0.1770833333

		0.1875		0.1875

		0.1979166667		0.1979166667

		0.2083333333		0.2083333333

		0.21875		0.21875

		0.2291666667		0.2291666667

		0.2395833333		0.2395833333

		0.25		0.25

		0.2604166667		0.2604166667

		0.2708333333		0.2708333333

		0.28125		0.28125

		0.2916666667		0.2916666667

		0.3020833333		0.3020833333

		0.3125		0.3125

		0.3229166667		0.3229166667

		0.3333333333		0.3333333333

		0.34375		0.34375

		0.3541666667		0.3541666667

		0.3645833333		0.3645833333

		0.375		0.375

		0.3854166667		0.3854166667

		0.3958333333		0.3958333333

		0.40625		0.40625

		0.4166666667		0.4166666667

		0.4270833333		0.4270833333

		0.4375		0.4375

		0.4479166667		0.4479166667

		0.4583333333		0.4583333333

		0.46875		0.46875

		0.4791666667		0.4791666667

		0.4895833333		0.4895833333

		0.5		0.5

		0.5104166667		0.5104166667

		0.5208333333		0.5208333333

		0.53125		0.53125

		0.5416666667		0.5416666667

		0.5520833333		0.5520833333

		0.5625		0.5625

		0.5729166667		0.5729166667

		0.5833333333		0.5833333333

		0.59375		0.59375

		0.6041666667		0.6041666667

		0.6145833333		0.6145833333

		0.625		0.625

		0.6354166667		0.6354166667

		0.6458333333		0.6458333333

		0.65625		0.65625

		0.6666666667		0.6666666667

		0.6770833333		0.6770833333

		0.6875		0.6875

		0.6979166667		0.6979166667

		0.7083333333		0.7083333333

		0.71875		0.71875

		0.7291666667		0.7291666667

		0.7395833333		0.7395833333

		0.75		0.75

		0.7604166667		0.7604166667

		0.7708333333		0.7708333333

		0.78125		0.78125

		0.7916666667		0.7916666667

		0.8020833333		0.8020833333

		0.8125		0.8125

		0.8229166667		0.8229166667

		0.8333333333		0.8333333333

		0.84375		0.84375

		0.8541666667		0.8541666667

		0.8645833333		0.8645833333

		0.875		0.875

		0.8854166667		0.8854166667

		0.8958333333		0.8958333333

		0.90625		0.90625

		0.9166666667		0.9166666667

		0.9270833333		0.9270833333

		0.9375		0.9375

		0.9479166667		0.9479166667

		0.9583333333		0.9583333333

		0.96875		0.96875

		0.9791666667		0.9791666667

		0.9895833333		0.9895833333



Near-coast

Reef

Time

Temperature(°C)

(a) Summer Day 2016

27.764

28.06

27.764

28.06

27.665

27.961

27.665

27.961

27.665

27.961

27.665

27.961

27.665

27.961

27.567

27.961

27.567

27.961

27.567

27.961

27.567

27.961

27.567

28.06

27.567

28.06

27.468

28.06

27.468

28.06

27.468

28.06

27.468

28.06

27.37

28.159

27.37

28.159

27.272

28.06

27.272

28.06

27.272

28.06

27.272

28.06

27.272

28.06

27.272

28.06

27.173

28.06

27.173

28.06

27.272

28.06

27.272

28.159

27.272

28.159

27.272

28.159

27.37

28.258

27.272

28.06

27.272

28.06

27.468

28.456

27.567

28.555

27.567

28.655

27.665

28.754

27.764

28.853

27.862

28.953

27.862

29.152

27.665

28.754

28.06

29.452

28.258

29.652

28.159

29.352

28.456

29.853

28.555

29.853

28.555

30.054

29.053

30.255

28.853

30.255

29.152

30.054

29.352

30.356

29.452

30.356

29.552

30.659

29.552

30.457

29.652

30.558

29.752

30.457

29.752

30.457

29.652

30.356

29.752

30.154

29.752

30.154

29.752

30.255

29.953

30.054

29.953

29.953

29.552

29.352

29.752

29.552

29.552

29.252

29.652

29.352

29.552

29.152

29.452

28.953

29.452

28.953

29.252

28.853

29.252

28.754

29.152

28.655

29.053

28.655

29.053

28.555

28.953

28.456

28.953

28.456

28.853

28.357

28.853

28.357

28.754

28.258

28.555

28.258

28.555

28.258

28.456

28.159

28.357

28.159

28.258

28.06

28.258

28.06

28.159

28.06

28.06

28.06

28.06

28.06

27.961

28.06

27.961

28.06

27.961

27.961

27.862

27.961

27.862

27.961

27.862

27.961



GraPH 2014 VS 2016

		0		0

		0.0104166667		0.0104166667

		0.0208333333		0.0208333333

		0.03125		0.03125

		0.0416666667		0.0416666667

		0.0520833333		0.0520833333

		0.0625		0.0625

		0.0729166667		0.0729166667

		0.0833333333		0.0833333333

		0.09375		0.09375

		0.1041666667		0.1041666667

		0.1145833333		0.1145833333

		0.125		0.125

		0.1354166667		0.1354166667

		0.1458333333		0.1458333333

		0.15625		0.15625

		0.1666666667		0.1666666667

		0.1770833333		0.1770833333

		0.1875		0.1875

		0.1979166667		0.1979166667

		0.2083333333		0.2083333333

		0.21875		0.21875

		0.2291666667		0.2291666667

		0.2395833333		0.2395833333

		0.25		0.25

		0.2604166667		0.2604166667

		0.2708333333		0.2708333333

		0.28125		0.28125

		0.2916666667		0.2916666667

		0.3020833333		0.3020833333

		0.3125		0.3125

		0.3229166667		0.3229166667

		0.3333333333		0.3333333333

		0.34375		0.34375

		0.3541666667		0.3541666667

		0.3645833333		0.3645833333

		0.375		0.375

		0.3854166667		0.3854166667

		0.3958333333		0.3958333333

		0.40625		0.40625

		0.4166666667		0.4166666667

		0.4270833333		0.4270833333

		0.4375		0.4375

		0.4479166667		0.4479166667

		0.4583333333		0.4583333333

		0.46875		0.46875

		0.4791666667		0.4791666667

		0.4895833333		0.4895833333

		0.5		0.5

		0.5104166667		0.5104166667

		0.5208333333		0.5208333333

		0.53125		0.53125

		0.5416666667		0.5416666667

		0.5520833333		0.5520833333

		0.5625		0.5625

		0.5729166667		0.5729166667

		0.5833333333		0.5833333333

		0.59375		0.59375

		0.6041666667		0.6041666667

		0.6145833333		0.6145833333

		0.625		0.625

		0.6354166667		0.6354166667

		0.6458333333		0.6458333333

		0.65625		0.65625

		0.6666666667		0.6666666667

		0.6770833333		0.6770833333

		0.6875		0.6875

		0.6979166667		0.6979166667

		0.7083333333		0.7083333333

		0.71875		0.71875

		0.7291666667		0.7291666667

		0.7395833333		0.7395833333

		0.75		0.75

		0.7604166667		0.7604166667

		0.7708333333		0.7708333333

		0.78125		0.78125

		0.7916666667		0.7916666667

		0.8020833333		0.8020833333

		0.8125		0.8125

		0.8229166667		0.8229166667

		0.8333333333		0.8333333333

		0.84375		0.84375

		0.8541666667		0.8541666667

		0.8645833333		0.8645833333

		0.875		0.875

		0.8854166667		0.8854166667

		0.8958333333		0.8958333333

		0.90625		0.90625

		0.9166666667		0.9166666667

		0.9270833333		0.9270833333

		0.9375		0.9375

		0.9479166667		0.9479166667

		0.9583333333		0.9583333333

		0.96875		0.96875

		0.9791666667		0.9791666667

		0.9895833333		0.9895833333



Near-coast

Reef

Time

Light intensity (umol m-2 s-1)

(c) Summer Day 2016

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.79735

0.9953

4.5806

6.3714

22.90115

33.45355

33.45355

54.1643

41.41965

66.90895

57.35

95.58395

73.28035

133.8179

39.8268

79.6536

47.7929

95.58395

79.6536

407.8251

178.42325

382.3358

66.90895

305.8679

140.1893

407.8251

280.38045

560.75905

229.40185

305.8679

203.91255

484.293

89.21255

178.42325

254.89115

407.8251

331.3572

1376.40925

229.40185

344.10185

305.8679

1121.5181

395.08045

1070.5395

178.42325

866.6288

395.08045

1019.56275

229.40185

739.1823

356.8465

484.293

382.3358

713.693

382.3358

1223.4753

535.26975

1529.3432

191.1679

1019.56275

382.3358

407.8251

229.40185

1070.5395

229.40185

407.8251

203.91255

280.38045

152.93395

535.26975

133.8179

407.8251

140.1893

395.08045

178.42325

535.26975

159.3072

356.8465

70.09465

121.07325

101.95535

140.1893

66.90895

95.58395

60.5357

95.58395

57.35

73.28035

31.8607

63.72325

17.32525

28.675

7.7663

13.1424

1.9906

5.5759

0.39775

0.39775

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet1

		0		0

		0.0104166667		0.0104166667

		0.0208333333		0.0208333333

		0.03125		0.03125

		0.0416666667		0.0416666667

		0.0520833333		0.0520833333

		0.0625		0.0625

		0.0729166667		0.0729166667

		0.0833333333		0.0833333333

		0.09375		0.09375

		0.1041666667		0.1041666667

		0.1145833333		0.1145833333

		0.125		0.125

		0.1354166667		0.1354166667

		0.1458333333		0.1458333333

		0.15625		0.15625

		0.1666666667		0.1666666667

		0.1770833333		0.1770833333

		0.1875		0.1875

		0.1979166667		0.1979166667

		0.2083333333		0.2083333333

		0.21875		0.21875

		0.2291666667		0.2291666667

		0.2395833333		0.2395833333

		0.25		0.25

		0.2604166667		0.2604166667

		0.2708333333		0.2708333333

		0.28125		0.28125

		0.2916666667		0.2916666667

		0.3020833333		0.3020833333

		0.3125		0.3125

		0.3229166667		0.3229166667

		0.3333333333		0.3333333333

		0.34375		0.34375

		0.3541666667		0.3541666667

		0.3645833333		0.3645833333

		0.375		0.375

		0.3854166667		0.3854166667

		0.3958333333		0.3958333333

		0.40625		0.40625

		0.4166666667		0.4166666667

		0.4270833333		0.4270833333

		0.4375		0.4375

		0.4479166667		0.4479166667

		0.4583333333		0.4583333333

		0.46875		0.46875

		0.4791666667		0.4791666667

		0.4895833333		0.4895833333

		0.5		0.5

		0.5104166667		0.5104166667

		0.5208333333		0.5208333333

		0.53125		0.53125

		0.5416666667		0.5416666667

		0.5520833333		0.5520833333

		0.5625		0.5625

		0.5729166667		0.5729166667

		0.5833333333		0.5833333333

		0.59375		0.59375

		0.6041666667		0.6041666667

		0.6145833333		0.6145833333

		0.625		0.625

		0.6354166667		0.6354166667

		0.6458333333		0.6458333333

		0.65625		0.65625

		0.6666666667		0.6666666667

		0.6770833333		0.6770833333

		0.6875		0.6875

		0.6979166667		0.6979166667

		0.7083333333		0.7083333333

		0.71875		0.71875

		0.7291666667		0.7291666667

		0.7395833333		0.7395833333

		0.75		0.75

		0.7604166667		0.7604166667

		0.7708333333		0.7708333333

		0.78125		0.78125

		0.7916666667		0.7916666667

		0.8020833333		0.8020833333

		0.8125		0.8125

		0.8229166667		0.8229166667

		0.8333333333		0.8333333333

		0.84375		0.84375

		0.8541666667		0.8541666667

		0.8645833333		0.8645833333

		0.875		0.875

		0.8854166667		0.8854166667

		0.8958333333		0.8958333333

		0.90625		0.90625

		0.9166666667		0.9166666667

		0.9270833333		0.9270833333

		0.9375		0.9375

		0.9479166667		0.9479166667

		0.9583333333		0.9583333333

		0.96875		0.96875

		0.9791666667		0.9791666667

		0.9895833333		0.9895833333
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		0		0

		0.0104166667		0.0104166667

		0.0208333333		0.0208333333

		0.03125		0.03125

		0.0416666667		0.0416666667

		0.0520833333		0.0520833333

		0.0625		0.0625

		0.0729166667		0.0729166667

		0.0833333333		0.0833333333

		0.09375		0.09375

		0.1041666667		0.1041666667

		0.1145833333		0.1145833333

		0.125		0.125

		0.1354166667		0.1354166667

		0.1458333333		0.1458333333

		0.15625		0.15625

		0.1666666667		0.1666666667

		0.1770833333		0.1770833333

		0.1875		0.1875

		0.1979166667		0.1979166667

		0.2083333333		0.2083333333

		0.21875		0.21875

		0.2291666667		0.2291666667

		0.2395833333		0.2395833333

		0.25		0.25

		0.2604166667		0.2604166667

		0.2708333333		0.2708333333

		0.28125		0.28125

		0.2916666667		0.2916666667

		0.3020833333		0.3020833333

		0.3125		0.3125

		0.3229166667		0.3229166667

		0.3333333333		0.3333333333

		0.34375		0.34375

		0.3541666667		0.3541666667

		0.3645833333		0.3645833333

		0.375		0.375

		0.3854166667		0.3854166667

		0.3958333333		0.3958333333

		0.40625		0.40625

		0.4166666667		0.4166666667

		0.4270833333		0.4270833333

		0.4375		0.4375

		0.4479166667		0.4479166667

		0.4583333333		0.4583333333

		0.46875		0.46875

		0.4791666667		0.4791666667

		0.4895833333		0.4895833333

		0.5		0.5

		0.5104166667		0.5104166667

		0.5208333333		0.5208333333

		0.53125		0.53125

		0.5416666667		0.5416666667

		0.5520833333		0.5520833333

		0.5625		0.5625

		0.5729166667		0.5729166667

		0.5833333333		0.5833333333

		0.59375		0.59375

		0.6041666667		0.6041666667

		0.6145833333		0.6145833333

		0.625		0.625

		0.6354166667		0.6354166667

		0.6458333333		0.6458333333

		0.65625		0.65625

		0.6666666667		0.6666666667

		0.6770833333		0.6770833333

		0.6875		0.6875

		0.6979166667		0.6979166667

		0.7083333333		0.7083333333

		0.71875		0.71875

		0.7291666667		0.7291666667

		0.7395833333		0.7395833333

		0.75		0.75

		0.7604166667		0.7604166667

		0.7708333333		0.7708333333

		0.78125		0.78125

		0.7916666667		0.7916666667

		0.8020833333		0.8020833333

		0.8125		0.8125

		0.8229166667		0.8229166667

		0.8333333333		0.8333333333

		0.84375		0.84375

		0.8541666667		0.8541666667

		0.8645833333		0.8645833333

		0.875		0.875

		0.8854166667		0.8854166667

		0.8958333333		0.8958333333

		0.90625		0.90625

		0.9166666667		0.9166666667

		0.9270833333		0.9270833333

		0.9375		0.9375

		0.9479166667		0.9479166667

		0.9583333333		0.9583333333

		0.96875		0.96875

		0.9791666667		0.9791666667

		0.9895833333		0.9895833333
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		Date		Time		Temp				Date		Time		Light		Light in PAR

		SMD		0:00		27.764				SMD		0:00		0		0

				0:15		27.764						0:15		0		0

				0:30		27.665						0:30		0		0

				0:45		27.665						0:45		0		0

				1:00		27.665						1:00		0		0

				1:15		27.665						1:15		0		0

				1:30		27.665						1:30		0		0

				1:45		27.567						1:45		0		0

				2:00		27.567						2:00		0		0

				2:15		27.567						2:15		0		0

				2:30		27.567						2:30		0		0

				2:45		27.567						2:45		0		0

				3:00		27.567						3:00		0		0

				3:15		27.468						3:15		0		0

				3:30		27.468						3:30		0		0

				3:45		27.468						3:45		0		0

				4:00		27.468						4:00		0		0

				4:15		27.37						4:15		0		0

				4:30		27.37						4:30		0		0

				4:45		27.272						4:45		0		0

				5:00		27.272						5:00		0		0

				5:15		27.272						5:15		0		0

				5:30		27.272						5:30		0		0

				5:45		27.272						5:45		0		0

				6:00		27.272						6:00		0		0

				6:15		27.173						6:15		43.1		0.79735

				6:30		27.173						6:30		247.6		4.5806

				6:45		27.272						6:45		1237.9		22.90115

				7:00		27.272						7:00		1808.3		33.45355

				7:15		27.272						7:15		2238.9		41.41965

				7:30		27.272						7:30		3100		57.35

				7:45		27.37						7:45		3961.1		73.28035

				8:00		27.272						8:00		2152.8		39.8268

				8:15		27.272						8:15		2583.4		47.7929

				8:30		27.468						8:30		4305.6		79.6536

				8:45		27.567						8:45		9644.5		178.42325

				9:00		27.567						9:00		3616.7		66.90895

				9:15		27.665						9:15		7577.8		140.1893

				9:30		27.764						9:30		15155.7		280.38045

				9:45		27.862						9:45		12400.1		229.40185

				10:00		27.862						10:00		11022.3		203.91255

				10:15		27.665						10:15		4822.3		89.21255

				10:30		28.06						10:30		13777.9		254.89115

				10:45		28.258						10:45		17911.2		331.3572

				11:00		28.159						11:00		12400.1		229.40185

				11:15		28.456						11:15		16533.4		305.8679

				11:30		28.555						11:30		21355.7		395.08045

				11:45		28.555						11:45		9644.5		178.42325

				12:00		29.053						12:00		21355.7		395.08045

				12:15		28.853						12:15		12400.1		229.40185

				12:30		29.152						12:30		19289		356.8465

				12:45		29.352						12:45		20666.8		382.3358

				13:00		29.452						13:00		20666.8		382.3358

				13:15		29.552						13:15		28933.5		535.26975

				13:30		29.552						13:30		10333.4		191.1679

				13:45		29.652						13:45		20666.8		382.3358

				14:00		29.752						14:00		12400.1		229.40185

				14:15		29.752						14:15		12400.1		229.40185

				14:30		29.652						14:30		11022.3		203.91255

				14:45		29.752						14:45		8266.7		152.93395

				15:00		29.752						15:00		7233.4		133.8179

				15:15		29.752						15:15		7577.8		140.1893

				15:30		29.953						15:30		9644.5		178.42325

				15:45		29.953						15:45		8611.2		159.3072

				16:00		29.552						16:00		3788.9		70.09465

				16:15		29.752						16:15		5511.1		101.95535

				16:30		29.552						16:30		3616.7		66.90895

				16:45		29.652						16:45		3272.2		60.5357

				17:00		29.552						17:00		3100		57.35

				17:15		29.452						17:15		1722.2		31.8607

				17:30		29.452						17:30		936.5		17.32525

				17:45		29.252						17:45		419.8		7.7663

				18:00		29.252						18:00		107.6		1.9906

				18:15		29.152						18:15		21.5		0.39775

				18:30		29.053						18:30		0		0

				18:45		29.053						18:45		0		0

				19:00		28.953						19:00		0		0

				19:15		28.953						19:15		0		0

				19:30		28.853						19:30		0		0

				19:45		28.853						19:45		0		0

				20:00		28.754						20:00		0		0

				20:15		28.555						20:15		0		0

				20:30		28.555						20:30		0		0

				20:45		28.456						20:45		0		0

				21:00		28.357						21:00		0		0

				21:15		28.258						21:15		0		0

				21:30		28.258						21:30		0		0

				21:45		28.159						21:45		0		0

				22:00		28.06						22:00		0		0

				22:15		28.06						22:15		0		0

				22:30		27.961						22:30		0		0

				22:45		27.961						22:45		0		0

				23:00		27.961						23:00		0		0

				23:15		27.862						23:15		0		0

				23:30		27.862						23:30		0		0

				23:45		27.862						23:45		0		0

																0

		WD		0:00		23.869				WD		0:00		0		0

				0:15		23.773						0:15		0		0

				0:30		23.773						0:30		0		0

				0:45		23.677						0:45		0		0

				1:00		23.677						1:00		0		0

				1:15		23.677						1:15		0		0

				1:30		23.581						1:30		0		0

				1:45		23.581						1:45		0		0

				2:00		23.581						2:00		0		0

				2:15		23.484						2:15		0		0

				2:30		23.484						2:30		0		0

				2:45		23.484						2:45		0		0

				3:00		23.484						3:00		0		0

				3:15		23.484						3:15		0		0

				3:30		23.484						3:30		0		0

				3:45		23.581						3:45		0		0

				4:00		23.581						4:00		0		0

				4:15		23.581						4:15		0		0

				4:30		23.581						4:30		0		0

				4:45		23.581						4:45		0		0

				5:00		23.581						5:00		0		0

				5:15		23.581						5:15		0		0

				5:30		23.581						5:30		0		0

				5:45		23.484						5:45		0		0

				6:00		23.484						6:00		0		0

				6:15		23.484						6:15		10.8		0.1998

				6:30		23.484						6:30		75.3		1.39305

				6:45		23.388						6:45		226		4.181

				7:00		23.388						7:00		538.2		9.9567

				7:15		23.388						7:15		871.9		16.13015

				7:30		23.388						7:30		1722.2		31.8607

				7:45		23.388						7:45		1194.8		22.1038

				8:00		23.484						8:00		2238.9		41.41965

				8:15		23.484						8:15		1076.4		19.9134

				8:30		23.484						8:30		1550		28.675

				8:45		23.484						8:45		990.3		18.32055

				9:00		23.581						9:00		2669.5		49.38575

				9:15		23.677						9:15		2583.4		47.7929

				9:30		23.677						9:30		3788.9		70.09465

				9:45		23.773						9:45		5166.7		95.58395

				10:00		23.869						10:00		5166.7		95.58395

				10:15		23.966						10:15		1367		25.2895

				10:30		24.062						10:30		7577.8		140.1893

				10:45		24.158						10:45		2152.8		39.8268

				11:00		24.738						11:00		12400.1		229.40185

				11:15		24.351						11:15		5166.7		95.58395

				11:30		24.738						11:30		5166.7		95.58395

				11:45		24.545						11:45		5166.7		95.58395

				12:00		24.641						12:00		7577.8		140.1893

				12:15		24.641						12:15		5166.7		95.58395

				12:30		24.641						12:30		17222.3		318.61255

				12:45		24.931						12:45		16533.4		305.8679

				13:00		24.738						13:00		4994.5		92.39825

				13:15		24.738						13:15		5166.7		95.58395

				13:30		24.738						13:30		4133.4		76.4679

				13:45		25.125						13:45		13089		242.1465

				14:00		25.222						14:00		7577.8		140.1893

				14:15		24.931						14:15		3272.2		60.5357

				14:30		25.028						14:30		3444.5		63.72325

				14:45		25.222						14:45		2583.4		47.7929

				15:00		25.805						15:00		8611.2		159.3072

				15:15		25.708						15:15		2927.8		54.1643

				15:30		25.708						15:30		2755.6		50.9786

				15:45		25.805						15:45		7233.4		133.8179

				16:00		25.61						16:00		2325		43.0125

				16:15		25.513						16:15		2927.8		54.1643

				16:30		25.416						16:30		1463.9		27.08215

				16:45		25.319						16:45		1065.6		19.7136

				17:00		25.222						17:00		1205.6		22.3036

				17:15		25.125						17:15		1980.6		36.6411

				17:30								17:30		272		5.032

				17:45								17:45		184		3.404

				18:00								18:00		53		0.9805

				18:15								18:15		61		1.1285

				18:30								18:30		17		0.3145

				18:45								18:45		9		0.1665

				19:00								19:00		1		0.0185

				19:15								19:15		0		0

				19:30								19:30		0		0

				19:45								19:45		0		0

				20:00								20:00		0		0

				20:15								20:15		0		0

				20:30								20:30		0		0

				20:45								20:45		0		0

				21:00								21:00		0		0

				21:15								21:15		0		0

				21:30								21:30		0		0

				21:45								21:45		0		0

				22:00								22:00		0		0

				22:15								22:15		0		0

				22:30								22:30		0		0

				22:45								22:45		0		0

				23:00								23:00		0		0

				23:15								23:15		0		0

				23:30								23:30		0		0

				23:45								23:45		0		0
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		Date		Time		Temp				Date		Time		Light		Light in PAR

		SMD		0:00		28.06				SMD		0:00		0		0

				0:15		28.06						0:15		0		0

				0:30		27.961						0:30		0		0

				0:45		27.961						0:45		0		0

				1:00		27.961						1:00		0		0

				1:15		27.961						1:15		0		0

				1:30		27.961						1:30		0		0

				1:45		27.961						1:45		0		0

				2:00		27.961						2:00		0		0

				2:15		27.961						2:15		0		0

				2:30		27.961						2:30		0		0

				2:45		28.06						2:45		0		0

				3:00		28.06						3:00		0		0

				3:15		28.06						3:15		0		0

				3:30		28.06						3:30		0		0

				3:45		28.06						3:45		0		0

				4:00		28.06						4:00		0		0

				4:15		28.159						4:15		0		0

				4:30		28.159						4:30		0		0

				4:45		28.06						4:45		0		0

				5:00		28.06						5:00		0		0

				5:15		28.06						5:15		0		0

				5:30		28.06						5:30		0		0

				5:45		28.06						5:45		0		0

				6:00		28.06						6:00		0		0

				6:15		28.06						6:15		53.8		0.9953

				6:30		28.06						6:30		344.4		6.3714

				6:45		28.06						6:45		1808.3		33.45355

				7:00		28.159						7:00		2927.8		54.1643

				7:15		28.159						7:15		3616.7		66.90895

				7:30		28.159						7:30		5166.7		95.58395

				7:45		28.258						7:45		7233.4		133.8179

				8:00		28.06						8:00		4305.6		79.6536

				8:15		28.06						8:15		5166.7		95.58395

				8:30		28.456						8:30		22044.6		407.8251

				8:45		28.555						8:45		20666.8		382.3358

				9:00		28.655						9:00		16533.4		305.8679

				9:15		28.754						9:15		22044.6		407.8251

				9:30		28.853						9:30		30311.3		560.75905

				9:45		28.953						9:45		16533.4		305.8679

				10:00		29.152						10:00		26178		484.293

				10:15		28.754						10:15		9644.5		178.42325

				10:30		29.452						10:30		22044.6		407.8251

				10:45		29.652						10:45		74400.5		1376.40925

				11:00		29.352						11:00		18600.1		344.10185

				11:15		29.853						11:15		60622.6		1121.5181

				11:30		29.853						11:30		57867		1070.5395

				11:45		30.054						11:45		46844.8		866.6288

				12:00		30.255						12:00		55111.5		1019.56275

				12:15		30.255						12:15		39955.8		739.1823

				12:30		30.054						12:30		26178		484.293

				12:45		30.356						12:45		38578		713.693

				13:00		30.356						13:00		66133.8		1223.4753

				13:15		30.659						13:15		82667.2		1529.3432

				13:30		30.457						13:30		55111.5		1019.56275

				13:45		30.558						13:45		22044.6		407.8251

				14:00		30.457						14:00		57867		1070.5395

				14:15		30.457						14:15		22044.6		407.8251

				14:30		30.356						14:30		15155.7		280.38045

				14:45		30.154						14:45		28933.5		535.26975

				15:00		30.154						15:00		22044.6		407.8251

				15:15		30.255						15:15		21355.7		395.08045

				15:30		30.054						15:30		28933.5		535.26975

				15:45		29.953						15:45		19289		356.8465

				16:00		29.352						16:00		6544.5		121.07325

				16:15		29.552						16:15		7577.8		140.1893

				16:30		29.252						16:30		5166.7		95.58395

				16:45		29.352						16:45		5166.7		95.58395

				17:00		29.152						17:00		3961.1		73.28035

				17:15		28.953						17:15		3444.5		63.72325

				17:30		28.953						17:30		1550		28.675

				17:45		28.853						17:45		710.4		13.1424

				18:00		28.754						18:00		301.4		5.5759

				18:15		28.655						18:15		21.5		0.39775

				18:30		28.655						18:30		0		0

				18:45		28.555						18:45		0		0

				19:00		28.456						19:00		0		0

				19:15		28.456						19:15		0		0

				19:30		28.357						19:30		0		0

				19:45		28.357						19:45		0		0

				20:00		28.258						20:00		0		0

				20:15		28.258						20:15		0		0

				20:30		28.258						20:30		0		0

				20:45		28.159						20:45		0		0

				21:00		28.159						21:00		0		0

				21:15		28.06						21:15		0		0

				21:30		28.06						21:30		0		0

				21:45		28.06						21:45		0		0

				22:00		28.06						22:00		0		0

				22:15		28.06						22:15		0		0

				22:30		28.06						22:30		0		0

				22:45		28.06						22:45		0		0

				23:00		27.961						23:00		0		0

				23:15		27.961						23:15		0		0

				23:30		27.961						23:30		0		0

				23:45		27.961						23:45		0		0

																0

		WD		0:00		24.158				WD		0:00		0		0

				0:15		24.158						0:15		0		0

				0:30		24.158						0:30		0		0

				0:45		24.158						0:45		0		0

				1:00		24.158						1:00		0		0

				1:15		24.158						1:15		0		0

				1:30		24.158						1:30		0		0

				1:45		24.158						1:45		0		0

				2:00		24.158						2:00		0		0

				2:15		24.158						2:15		0		0

				2:30		24.158						2:30		0		0

				2:45		24.062						2:45		0		0

				3:00		24.158						3:00		0		0

				3:15		24.062						3:15		0		0

				3:30		24.062						3:30		0		0

				3:45		24.062						3:45		0		0

				4:00		24.062						4:00		0		0

				4:15		24.062						4:15		0		0

				4:30		24.062						4:30		0		0

				4:45		24.062						4:45		0		0

				5:00		24.062						5:00		0		0

				5:15		23.966						5:15		0		0

				5:30		23.966						5:30		0		0

				5:45		23.966						5:45		0		0

				6:00		23.966						6:00		0		0

				6:15		23.966						6:15		0		0

				6:30		23.966						6:30		0		0

				6:45		23.869						6:45		86.1		1.59285

				7:00		23.869						7:00		204.5		3.78325

				7:15		23.869						7:15		236.8		4.3808

				7:30		23.869						7:30		656.6		12.1471

				7:45		23.869						7:45		731.9		13.54015

				8:00		23.966						8:00		861.1		15.93035

				8:15		24.062						8:15		1334.7		24.69195

				8:30		24.158						8:30		2066.7		38.23395

				8:45		24.158						8:45		1808.3		33.45355

				9:00		24.255						9:00		1356.3		25.09155

				9:15		24.351						9:15		1550		28.675

				9:30		24.448						9:30		1377.8		25.4893

				9:45		24.545						9:45		1980.6		36.6411

				10:00		24.641						10:00		1722.2		31.8607

				10:15		24.641						10:15		5166.7		95.58395

				10:30		24.545						10:30		2066.7		38.23395

				10:45		24.835						10:45		1980.6		36.6411

				11:00		24.835						11:00		1980.6		36.6411

				11:15		24.835						11:15		2325		43.0125

				11:30		24.738						11:30		2411.1		44.60535

				11:45		24.545						11:45		2411.1		44.60535

				12:00		24.738						12:00		3616.7		66.90895

				12:15		24.545						12:15		1894.5		35.04825

				12:30		24.545						12:30		2066.7		38.23395

				12:45		24.448						12:45		1808.3		33.45355

				13:00		24.738						13:00		5166.7		95.58395

				13:15		24.641						13:15		2411.1		44.60535

				13:30		24.641						13:30		2238.9		41.41965

				13:45		24.641						13:45		2325		43.0125

				14:00		24.641						14:00		1894.5		35.04825

				14:15		24.931						14:15		5511.1		101.95535

				14:30		24.835						14:30		839.6		15.5326

				14:45		24.738						14:45		5166.7		95.58395

				15:00		24.738						15:00		3100		57.35

				15:15		24.835						15:15		16533.4		305.8679

				15:30		24.738						15:30		8266.7		152.93395

				15:45		24.835						15:45		8266.7		152.93395

				16:00		24.545						16:00		871.9		16.13015

				16:15		24.545						16:15		1334.7		24.69195

				16:30		24.641						16:30		3272.2		60.5357

				16:45		24.545						16:45		2238.9		41.41965

				17:00		24.545						17:00		624.3		11.54955

				17:15		24.448						17:15		495.1		9.15935

				17:30								17:30				0

				17:45								17:45				0

				18:00								18:00				0

				18:15								18:15				0

				18:30								18:30				0

				18:45								18:45				0

				19:00								19:00				0

				19:15								19:15				0

				19:30								19:30				0

				19:45								19:45				0

				20:00								20:00				0

				20:15								20:15				0

				20:30								20:30				0

				20:45								20:45				0

				21:00								21:00				0

				21:15								21:15				0

				21:30								21:30				0

				21:45								21:45				0

				22:00								22:00				0

				22:15								22:15				0

				22:30								22:30				0

				22:45								22:45				0

				23:00								23:00				0

				23:15								23:15				0

				23:30								23:30				0

				23:45								23:45				0
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SMD 310316S1

		Date Time, GMT+04:00		Temperature(°C)		Intensity, Lux

		3/31/16 0:00		27.764		0

		3/31/16 0:15		27.764		0

		3/31/16 0:30		27.665		0

		3/31/16 0:45		27.665		0

		3/31/16 1:00		27.665		0

		3/31/16 1:15		27.665		0

		3/31/16 1:30		27.665		0

		3/31/16 1:45		27.567		0

		3/31/16 2:00		27.567		0

		3/31/16 2:15		27.567		0

		3/31/16 2:30		27.567		0

		3/31/16 2:45		27.567		0

		3/31/16 3:00		27.567		0

		3/31/16 3:15		27.468		0

		3/31/16 3:30		27.468		0

		3/31/16 3:45		27.468		0

		3/31/16 4:00		27.468		0

		3/31/16 4:15		27.37		0

		3/31/16 4:30		27.37		0

		3/31/16 4:45		27.272		0

		3/31/16 5:00		27.272		0

		3/31/16 5:15		27.272		0

		3/31/16 5:30		27.272		0

		3/31/16 5:45		27.272		0

		3/31/16 6:00		27.272		0

		3/31/16 6:15		27.173		43.1

		3/31/16 6:30		27.173		247.6

		3/31/16 6:45		27.272		1237.9

		3/31/16 7:00		27.272		1808.3

		3/31/16 7:15		27.272		2238.9

		3/31/16 7:30		27.272		3100

		3/31/16 7:45		27.37		3961.1

		3/31/16 8:00		27.272		2152.8

		3/31/16 8:15		27.272		2583.4

		3/31/16 8:30		27.468		4305.6

		3/31/16 8:45		27.567		9644.5

		3/31/16 9:00		27.567		3616.7

		3/31/16 9:15		27.665		7577.8

		3/31/16 9:30		27.764		15155.7

		3/31/16 9:45		27.862		12400.1

		3/31/16 10:00		27.862		11022.3

		3/31/16 10:15		27.665		4822.3

		3/31/16 10:30		28.06		13777.9

		3/31/16 10:45		28.258		17911.2

		3/31/16 11:00		28.159		12400.1

		3/31/16 11:15		28.456		16533.4

		3/31/16 11:30		28.555		21355.7

		3/31/16 11:45		28.555		9644.5

		3/31/16 12:00		29.053		21355.7

		3/31/16 12:15		28.853		12400.1

		3/31/16 12:30		29.152		19289

		3/31/16 12:45		29.352		20666.8

		3/31/16 13:00		29.452		20666.8

		3/31/16 13:15		29.552		28933.5

		3/31/16 13:30		29.552		10333.4

		3/31/16 13:45		29.652		20666.8

		3/31/16 14:00		29.752		12400.1

		3/31/16 14:15		29.752		12400.1

		3/31/16 14:30		29.652		11022.3

		3/31/16 14:45		29.752		8266.7

		3/31/16 15:00		29.752		7233.4

		3/31/16 15:15		29.752		7577.8

		3/31/16 15:30		29.953		9644.5

		3/31/16 15:45		29.953		8611.2

		3/31/16 16:00		29.552		3788.9

		3/31/16 16:15		29.752		5511.1

		3/31/16 16:30		29.552		3616.7

		3/31/16 16:45		29.652		3272.2

		3/31/16 17:00		29.552		3100

		3/31/16 17:15		29.452		1722.2

		3/31/16 17:30		29.452		936.5

		3/31/16 17:45		29.252		419.8

		3/31/16 18:00		29.252		107.6

		3/31/16 18:15		29.152		21.5

		3/31/16 18:30		29.053		0

		3/31/16 18:45		29.053		0

		3/31/16 19:00		28.953		0

		3/31/16 19:15		28.953		0

		3/31/16 19:30		28.853		0

		3/31/16 19:45		28.853		0

		3/31/16 20:00		28.754		0

		3/31/16 20:15		28.555		0

		3/31/16 20:30		28.555		0

		3/31/16 20:45		28.456		0

		3/31/16 21:00		28.357		0

		3/31/16 21:15		28.258		0

		3/31/16 21:30		28.258		0

		3/31/16 21:45		28.159		0

		3/31/16 22:00		28.06		0

		3/31/16 22:15		28.06		0

		3/31/16 22:30		27.961		0

		3/31/16 22:45		27.961		0

		3/31/16 23:00		27.961		0

		3/31/16 23:15		27.862		0

		3/31/16 23:30		27.862		0

		3/31/16 23:45		27.862		0





SMD 310316S3

		Date Time, GMT+04:00		Temp, °C		Intensity, Lux

		3/31/16 0:00		28.06		0

		3/31/16 0:15		28.06		0

		3/31/16 0:30		27.961		0

		3/31/16 0:45		27.961		0

		3/31/16 1:00		27.961		0

		3/31/16 1:15		27.961		0

		3/31/16 1:30		27.961		0

		3/31/16 1:45		27.961		0

		3/31/16 2:00		27.961		0

		3/31/16 2:15		27.961		0

		3/31/16 2:30		27.961		0

		3/31/16 2:45		28.06		0

		3/31/16 3:00		28.06		0

		3/31/16 3:15		28.06		0

		3/31/16 3:30		28.06		0

		3/31/16 3:45		28.06		0

		3/31/16 4:00		28.06		0

		3/31/16 4:15		28.159		0

		3/31/16 4:30		28.159		0

		3/31/16 4:45		28.06		0

		3/31/16 5:00		28.06		0

		3/31/16 5:15		28.06		0

		3/31/16 5:30		28.06		0

		3/31/16 5:45		28.06		0

		3/31/16 6:00		28.06		0

		3/31/16 6:15		28.06		53.8

		3/31/16 6:30		28.06		344.4

		3/31/16 6:45		28.06		1808.3

		3/31/16 7:00		28.159		2927.8

		3/31/16 7:15		28.159		3616.7

		3/31/16 7:30		28.159		5166.7

		3/31/16 7:45		28.258		7233.4

		3/31/16 8:00		28.06		4305.6

		3/31/16 8:15		28.06		5166.7

		3/31/16 8:30		28.456		22044.6

		3/31/16 8:45		28.555		20666.8

		3/31/16 9:00		28.655		16533.4

		3/31/16 9:15		28.754		22044.6

		3/31/16 9:30		28.853		30311.3

		3/31/16 9:45		28.953		16533.4

		3/31/16 10:00		29.152		26178

		3/31/16 10:15		28.754		9644.5

		3/31/16 10:30		29.452		22044.6

		3/31/16 10:45		29.652		74400.5

		3/31/16 11:00		29.352		18600.1

		3/31/16 11:15		29.853		60622.6

		3/31/16 11:30		29.853		57867

		3/31/16 11:45		30.054		46844.8

		3/31/16 12:00		30.255		55111.5

		3/31/16 12:15		30.255		39955.8

		3/31/16 12:30		30.054		26178

		3/31/16 12:45		30.356		38578

		3/31/16 13:00		30.356		66133.8

		3/31/16 13:15		30.659		82667.2

		3/31/16 13:30		30.457		55111.5

		3/31/16 13:45		30.558		22044.6

		3/31/16 14:00		30.457		57867

		3/31/16 14:15		30.457		22044.6

		3/31/16 14:30		30.356		15155.7

		3/31/16 14:45		30.154		28933.5

		3/31/16 15:00		30.154		22044.6

		3/31/16 15:15		30.255		21355.7

		3/31/16 15:30		30.054		28933.5

		3/31/16 15:45		29.953		19289

		3/31/16 16:00		29.352		6544.5

		3/31/16 16:15		29.552		7577.8

		3/31/16 16:30		29.252		5166.7

		3/31/16 16:45		29.352		5166.7

		3/31/16 17:00		29.152		3961.1

		3/31/16 17:15		28.953		3444.5

		3/31/16 17:30		28.953		1550

		3/31/16 17:45		28.853		710.4

		3/31/16 18:00		28.754		301.4

		3/31/16 18:15		28.655		21.5

		3/31/16 18:30		28.655		0

		3/31/16 18:45		28.555		0

		3/31/16 19:00		28.456		0

		3/31/16 19:15		28.456		0

		3/31/16 19:30		28.357		0

		3/31/16 19:45		28.357		0

		3/31/16 20:00		28.258		0

		3/31/16 20:15		28.258		0

		3/31/16 20:30		28.258		0

		3/31/16 20:45		28.159		0

		3/31/16 21:00		28.159		0

		3/31/16 21:15		28.06		0

		3/31/16 21:30		28.06		0

		3/31/16 21:45		28.06		0

		3/31/16 22:00		28.06		0

		3/31/16 22:15		28.06		0

		3/31/16 22:30		28.06		0

		3/31/16 22:45		28.06		0

		3/31/16 23:00		27.961		0

		3/31/16 23:15		27.961		0

		3/31/16 23:30		27.961		0

		3/31/16 23:45		27.961		0





WD 230816S1

		Date Time, GMT+04:00		Temp, °C		Intensity, Lux

		8/23/16 0:00		23.869		0

		8/23/16 0:15		23.773		0

		8/23/16 0:30		23.773		0

		8/23/16 0:45		23.677		0

		8/23/16 1:00		23.677		0

		8/23/16 1:15		23.677		0

		8/23/16 1:30		23.581		0

		8/23/16 1:45		23.581		0

		8/23/16 2:00		23.581		0

		8/23/16 2:15		23.484		0

		8/23/16 2:30		23.484		0

		8/23/16 2:45		23.484		0

		8/23/16 3:00		23.484		0

		8/23/16 3:15		23.484		0

		8/23/16 3:30		23.484		0

		8/23/16 3:45		23.581		0

		8/23/16 4:00		23.581		0

		8/23/16 4:15		23.581		0

		8/23/16 4:30		23.581		0

		8/23/16 4:45		23.581		0

		8/23/16 5:00		23.581		0

		8/23/16 5:15		23.581		0

		8/23/16 5:30		23.581		0

		8/23/16 5:45		23.484		0

		8/23/16 6:00		23.484		0

		8/23/16 6:15		23.484		10.8

		8/23/16 6:30		23.484		75.3

		8/23/16 6:45		23.388		226

		8/23/16 7:00		23.388		538.2

		8/23/16 7:15		23.388		871.9

		8/23/16 7:30		23.388		1722.2

		8/23/16 7:45		23.388		1194.8

		8/23/16 8:00		23.484		2238.9

		8/23/16 8:15		23.484		1076.4

		8/23/16 8:30		23.484		1550

		8/23/16 8:45		23.484		990.3

		8/23/16 9:00		23.581		2669.5

		8/23/16 9:15		23.677		2583.4

		8/23/16 9:30		23.677		3788.9

		8/23/16 9:45		23.773		5166.7

		8/23/16 10:00		23.869		5166.7

		8/23/16 10:15		23.966		1367

		8/23/16 10:30		24.062		7577.8

		8/23/16 10:45		24.158		2152.8

		8/23/16 11:00		24.738		12400.1

		8/23/16 11:15		24.351		5166.7

		8/23/16 11:30		24.738		5166.7

		8/23/16 11:45		24.545		5166.7

		8/23/16 12:00		24.641		7577.8

		8/23/16 12:15		24.641		5166.7

		8/23/16 12:30		24.641		17222.3

		8/23/16 12:45		24.931		16533.4

		8/23/16 13:00		24.738		4994.5

		8/23/16 13:15		24.738		5166.7

		8/23/16 13:30		24.738		4133.4

		8/23/16 13:45		25.125		13089

		8/23/16 14:00		25.222		7577.8

		8/23/16 14:15		24.931		3272.2

		8/23/16 14:30		25.028		3444.5

		8/23/16 14:45		25.222		2583.4

		8/23/16 15:00		25.805		8611.2

		8/23/16 15:15		25.708		2927.8

		8/23/16 15:30		25.708		2755.6

		8/23/16 15:45		25.805		7233.4

		8/23/16 16:00		25.61		2325

		8/23/16 16:15		25.513		2927.8

		8/23/16 16:30		25.416		1463.9

		8/23/16 16:45		25.319		1065.6

		8/23/16 17:00		25.222		1205.6

		8/23/16 17:15		25.125		1980.6





WD 230816S3

		Date Time, GMT+04:00		Temp, °C		Intensity, Lux

		8/23/16 0:00		24.158		0

		8/23/16 0:15		24.158		0

		8/23/16 0:30		24.158		0

		8/23/16 0:45		24.158		0

		8/23/16 1:00		24.158		0

		8/23/16 1:15		24.158		0

		8/23/16 1:30		24.158		0

		8/23/16 1:45		24.158		0

		8/23/16 2:00		24.158		0

		8/23/16 2:15		24.158		0

		8/23/16 2:30		24.158		0

		8/23/16 2:45		24.062		0

		8/23/16 3:00		24.158		0

		8/23/16 3:15		24.062		0

		8/23/16 3:30		24.062		0

		8/23/16 3:45		24.062		0

		8/23/16 4:00		24.062		0

		8/23/16 4:15		24.062		0

		8/23/16 4:30		24.062		0

		8/23/16 4:45		24.062		0

		8/23/16 5:00		24.062		0

		8/23/16 5:15		23.966		0

		8/23/16 5:30		23.966		0

		8/23/16 5:45		23.966		0

		8/23/16 6:00		23.966		0

		8/23/16 6:15		23.966		0

		8/23/16 6:30		23.966		0

		8/23/16 6:45		23.869		86.1

		8/23/16 7:00		23.869		204.5

		8/23/16 7:15		23.869		236.8

		8/23/16 7:30		23.869		656.6

		8/23/16 7:45		23.869		731.9

		8/23/16 8:00		23.966		861.1

		8/23/16 8:15		24.062		1334.7

		8/23/16 8:30		24.158		2066.7

		8/23/16 8:45		24.158		1808.3

		8/23/16 9:00		24.255		1356.3

		8/23/16 9:15		24.351		1550

		8/23/16 9:30		24.448		1377.8

		8/23/16 9:45		24.545		1980.6

		8/23/16 10:00		24.641		1722.2

		8/23/16 10:15		24.641		5166.7

		8/23/16 10:30		24.545		2066.7

		8/23/16 10:45		24.835		1980.6

		8/23/16 11:00		24.835		1980.6

		8/23/16 11:15		24.835		2325

		8/23/16 11:30		24.738		2411.1

		8/23/16 11:45		24.545		2411.1

		8/23/16 12:00		24.738		3616.7

		8/23/16 12:15		24.545		1894.5

		8/23/16 12:30		24.545		2066.7

		8/23/16 12:45		24.448		1808.3

		8/23/16 13:00		24.738		5166.7

		8/23/16 13:15		24.641		2411.1

		8/23/16 13:30		24.641		2238.9

		8/23/16 13:45		24.641		2325

		8/23/16 14:00		24.641		1894.5

		8/23/16 14:15		24.931		5511.1

		8/23/16 14:30		24.835		839.6

		8/23/16 14:45		24.738		5166.7

		8/23/16 15:00		24.738		3100

		8/23/16 15:15		24.835		16533.4

		8/23/16 15:30		24.738		8266.7

		8/23/16 15:45		24.835		8266.7

		8/23/16 16:00		24.545		871.9

		8/23/16 16:15		24.545		1334.7

		8/23/16 16:30		24.641		3272.2

		8/23/16 16:45		24.545		2238.9

		8/23/16 17:00		24.545		624.3

		8/23/16 17:15		24.448		495.1





310316

		Date Time, GMT+04:00		S1 Temp, °C		S3 Temp, °C				Date Time, GMT+04:00		S1 Intensity, Lux		S3 Intensity, Lux		Coast_ Light in PAR		Reef_Light in PAR

		0:00		27.764		28.06				0:00		0		0		0		0

		0:15		27.764		28.06				0:15		0		0		0		0

		0:30		27.665		27.961				0:30		0		0		0		0

		0:45		27.665		27.961				0:45		0		0		0		0

		1:00		27.665		27.961				1:00		0		0		0		0

		1:15		27.665		27.961				1:15		0		0		0		0

		1:30		27.665		27.961				1:30		0		0		0		0

		1:45		27.567		27.961				1:45		0		0		0		0		Near-coast

		2:00		27.567		27.961				2:00		0		0		0		0		Reef

		2:15		27.567		27.961				2:15		0		0		0		0

		2:30		27.567		27.961				2:30		0		0		0		0

		2:45		27.567		28.06				2:45		0		0		0		0

		3:00		27.567		28.06				3:00		0		0		0		0

		3:15		27.468		28.06				3:15		0		0		0		0

		3:30		27.468		28.06				3:30		0		0		0		0

		3:45		27.468		28.06				3:45		0		0		0		0

		4:00		27.468		28.06				4:00		0		0		0		0

		4:15		27.37		28.159				4:15		0		0		0		0

		4:30		27.37		28.159				4:30		0		0		0		0

		4:45		27.272		28.06				4:45		0		0		0		0

		5:00		27.272		28.06				5:00		0		0		0		0

		5:15		27.272		28.06				5:15		0		0		0		0

		5:30		27.272		28.06				5:30		0		0		0		0

		5:45		27.272		28.06				5:45		0		0		0		0

		6:00		27.272		28.06				6:00		0		0		0		0

		6:15		27.173		28.06				6:15		43.1		53.8		0.79735		0.9953

		6:30		27.173		28.06				6:30		247.6		344.4		4.5806		6.3714

		6:45		27.272		28.06				6:45		1237.9		1808.3		22.90115		33.45355

		7:00		27.272		28.159				7:00		1808.3		2927.8		33.45355		54.1643

		7:15		27.272		28.159				7:15		2238.9		3616.7		41.41965		66.90895

		7:30		27.272		28.159				7:30		3100		5166.7		57.35		95.58395

		7:45		27.37		28.258				7:45		3961.1		7233.4		73.28035		133.8179

		8:00		27.272		28.06				8:00		2152.8		4305.6		39.8268		79.6536

		8:15		27.272		28.06				8:15		2583.4		5166.7		47.7929		95.58395

		8:30		27.468		28.456				8:30		4305.6		22044.6		79.6536		407.8251

		8:45		27.567		28.555				8:45		9644.5		20666.8		178.42325		382.3358

		9:00		27.567		28.655				9:00		3616.7		16533.4		66.90895		305.8679

		9:15		27.665		28.754				9:15		7577.8		22044.6		140.1893		407.8251

		9:30		27.764		28.853				9:30		15155.7		30311.3		280.38045		560.75905

		9:45		27.862		28.953				9:45		12400.1		16533.4		229.40185		305.8679

		10:00		27.862		29.152				10:00		11022.3		26178		203.91255		484.293

		10:15		27.665		28.754				10:15		4822.3		9644.5		89.21255		178.42325

		10:30		28.06		29.452				10:30		13777.9		22044.6		254.89115		407.8251

		10:45		28.258		29.652				10:45		17911.2		74400.5		331.3572		1376.40925

		11:00		28.159		29.352				11:00		12400.1		18600.1		229.40185		344.10185

		11:15		28.456		29.853				11:15		16533.4		60622.6		305.8679		1121.5181

		11:30		28.555		29.853				11:30		21355.7		57867		395.08045		1070.5395

		11:45		28.555		30.054				11:45		9644.5		46844.8		178.42325		866.6288

		12:00		29.053		30.255				12:00		21355.7		55111.5		395.08045		1019.56275

		12:15		28.853		30.255				12:15		12400.1		39955.8		229.40185		739.1823

		12:30		29.152		30.054				12:30		19289		26178		356.8465		484.293

		12:45		29.352		30.356				12:45		20666.8		38578		382.3358		713.693

		13:00		29.452		30.356				13:00		20666.8		66133.8		382.3358		1223.4753

		13:15		29.552		30.659				13:15		28933.5		82667.2		535.26975		1529.3432

		13:30		29.552		30.457				13:30		10333.4		55111.5		191.1679		1019.56275

		13:45		29.652		30.558				13:45		20666.8		22044.6		382.3358		407.8251

		14:00		29.752		30.457				14:00		12400.1		57867		229.40185		1070.5395

		14:15		29.752		30.457				14:15		12400.1		22044.6		229.40185		407.8251

		14:30		29.652		30.356				14:30		11022.3		15155.7		203.91255		280.38045

		14:45		29.752		30.154				14:45		8266.7		28933.5		152.93395		535.26975

		15:00		29.752		30.154				15:00		7233.4		22044.6		133.8179		407.8251

		15:15		29.752		30.255				15:15		7577.8		21355.7		140.1893		395.08045

		15:30		29.953		30.054				15:30		9644.5		28933.5		178.42325		535.26975

		15:45		29.953		29.953				15:45		8611.2		19289		159.3072		356.8465

		16:00		29.552		29.352				16:00		3788.9		6544.5		70.09465		121.07325

		16:15		29.752		29.552				16:15		5511.1		7577.8		101.95535		140.1893

		16:30		29.552		29.252				16:30		3616.7		5166.7		66.90895		95.58395

		16:45		29.652		29.352				16:45		3272.2		5166.7		60.5357		95.58395

		17:00		29.552		29.152				17:00		3100		3961.1		57.35		73.28035

		17:15		29.452		28.953				17:15		1722.2		3444.5		31.8607		63.72325

		17:30		29.452		28.953				17:30		936.5		1550		17.32525		28.675

		17:45		29.252		28.853				17:45		419.8		710.4		7.7663		13.1424

		18:00		29.252		28.754				18:00		107.6		301.4		1.9906		5.5759

		18:15		29.152		28.655				18:15		21.5		21.5		0.39775		0.39775

		18:30		29.053		28.655				18:30		0		0		0		0

		18:45		29.053		28.555				18:45		0		0		0		0

		19:00		28.953		28.456				19:00		0		0		0		0

		19:15		28.953		28.456				19:15		0		0		0		0

		19:30		28.853		28.357				19:30		0		0		0		0

		19:45		28.853		28.357				19:45		0		0		0		0

		20:00		28.754		28.258				20:00		0		0		0		0

		20:15		28.555		28.258				20:15		0		0		0		0

		20:30		28.555		28.258				20:30		0		0		0		0

		20:45		28.456		28.159				20:45		0		0		0		0

		21:00		28.357		28.159				21:00		0		0		0		0

		21:15		28.258		28.06				21:15		0		0		0		0

		21:30		28.258		28.06				21:30		0		0		0		0

		21:45		28.159		28.06				21:45		0		0		0		0

		22:00		28.06		28.06				22:00		0		0		0		0

		22:15		28.06		28.06				22:15		0		0		0		0

		22:30		27.961		28.06				22:30		0		0		0		0

		22:45		27.961		28.06				22:45		0		0		0		0

		23:00		27.961		27.961				23:00		0		0		0		0

		23:15		27.862		27.961				23:15		0		0		0		0

		23:30		27.862		27.961				23:30		0		0		0		0

		23:45		27.862		27.961				23:45		0		0		0		0
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Graphs

		Date Time, GMT+04:00		S1 Temp, °C		S3 Temp, °C				Date Time, GMT+04:00		S1 Intensity, Lux		S3 Intensity, Lux		Coast_ Light in PAR		Reef_Light in PAR

		0:00		23.869		24.158				0:00		0		0		0		0

		0:15		23.773		24.158				0:15		0		0		0		0

		0:30		23.773		24.158				0:30		0		0		0		0

		0:45		23.677		24.158				0:45		0		0		0		0

		1:00		23.677		24.158				1:00		0		0		0		0

		1:15		23.677		24.158				1:15		0		0		0		0

		1:30		23.581		24.158				1:30		0		0		0		0

		1:45		23.581		24.158				1:45		0		0		0		0

		2:00		23.581		24.158				2:00		0		0		0		0

		2:15		23.484		24.158				2:15		0		0		0		0				Near-coast

		2:30		23.484		24.158				2:30		0		0		0		0				Reef

		2:45		23.484		24.062				2:45		0		0		0		0

		3:00		23.484		24.158				3:00		0		0		0		0

		3:15		23.484		24.062				3:15		0		0		0		0

		3:30		23.484		24.062				3:30		0		0		0		0

		3:45		23.581		24.062				3:45		0		0		0		0

		4:00		23.581		24.062				4:00		0		0		0		0

		4:15		23.581		24.062				4:15		0		0		0		0

		4:30		23.581		24.062				4:30		0		0		0		0

		4:45		23.581		24.062				4:45		0		0		0		0

		5:00		23.581		24.062				5:00		0		0		0		0

		5:15		23.581		23.966				5:15		0		0		0		0

		5:30		23.581		23.966				5:30		0		0		0		0

		5:45		23.484		23.966				5:45		0		0		0		0

		6:00		23.484		23.966				6:00		0		0		0		0

		6:15		23.484		23.966				6:15		10.8		0		0.1998		0

		6:30		23.484		23.966				6:30		75.3		0		1.39305		0

		6:45		23.388		23.869				6:45		226		86.1		4.181		1.59285

		7:00		23.388		23.869				7:00		538.2		204.5		9.9567		3.78325

		7:15		23.388		23.869				7:15		871.9		236.8		16.13015		4.3808

		7:30		23.388		23.869				7:30		1722.2		656.6		31.8607		12.1471

		7:45		23.388		23.869				7:45		1194.8		731.9		22.1038		13.54015

		8:00		23.484		23.966				8:00		2238.9		861.1		41.41965		15.93035

		8:15		23.484		24.062				8:15		1076.4		1334.7		19.9134		24.69195

		8:30		23.484		24.158				8:30		1550		2066.7		28.675		38.23395

		8:45		23.484		24.158				8:45		990.3		1808.3		18.32055		33.45355

		9:00		23.581		24.255				9:00		2669.5		1356.3		49.38575		25.09155

		9:15		23.677		24.351				9:15		2583.4		1550		47.7929		28.675

		9:30		23.677		24.448				9:30		3788.9		1377.8		70.09465		25.4893

		9:45		23.773		24.545				9:45		5166.7		1980.6		95.58395		36.6411

		10:00		23.869		24.641				10:00		5166.7		1722.2		95.58395		31.8607

		10:15		23.966		24.641				10:15		1367		5166.7		25.2895		95.58395

		10:30		24.062		24.545				10:30		7577.8		2066.7		140.1893		38.23395

		10:45		24.158		24.835				10:45		2152.8		1980.6		39.8268		36.6411

		11:00		24.738		24.835				11:00		12400.1		1980.6		229.40185		36.6411

		11:15		24.351		24.835				11:15		5166.7		2325		95.58395		43.0125

		11:30		24.738		24.738				11:30		5166.7		2411.1		95.58395		44.60535

		11:45		24.545		24.545				11:45		5166.7		2411.1		95.58395		44.60535

		12:00		24.641		24.738				12:00		7577.8		3616.7		140.1893		66.90895

		12:15		24.641		24.545				12:15		5166.7		1894.5		95.58395		35.04825

		12:30		24.641		24.545				12:30		17222.3		2066.7		318.61255		38.23395

		12:45		24.931		24.448				12:45		16533.4		1808.3		305.8679		33.45355

		13:00		24.738		24.738				13:00		4994.5		5166.7		92.39825		95.58395

		13:15		24.738		24.641				13:15		5166.7		2411.1		95.58395		44.60535

		13:30		24.738		24.641				13:30		4133.4		2238.9		76.4679		41.41965

		13:45		25.125		24.641				13:45		13089		2325		242.1465		43.0125

		14:00		25.222		24.641				14:00		7577.8		1894.5		140.1893		35.04825

		14:15		24.931		24.931				14:15		3272.2		5511.1		60.5357		101.95535

		14:30		25.028		24.835				14:30		3444.5		839.6		63.72325		15.5326

		14:45		25.222		24.738				14:45		2583.4		5166.7		47.7929		95.58395

		15:00		25.805		24.738				15:00		8611.2		3100		159.3072		57.35

		15:15		25.708		24.835				15:15		2927.8		16533.4		54.1643		305.8679

		15:30		25.708		24.738				15:30		2755.6		8266.7		50.9786		152.93395

		15:45		25.805		24.835				15:45		7233.4		8266.7		133.8179		152.93395

		16:00		25.61		24.545				16:00		2325		871.9		43.0125		16.13015

		16:15		25.513		24.545				16:15		2927.8		1334.7		54.1643		24.69195

		16:30		25.416		24.641				16:30		1463.9		3272.2		27.08215		60.5357

		16:45		25.319		24.545				16:45		1065.6		2238.9		19.7136		41.41965

		17:00		25.222		24.545				17:00		1205.6		624.3		22.3036		11.54955

		17:15		25.125		24.448				17:15		1980.6		495.1		36.6411		9.15935

		17:30								17:30

		17:45								17:45

		18:00								18:00

		18:15								18:15

		18:30								18:30

		18:45								18:45

		19:00								19:00

		19:15								19:15

		19:30								19:30

		19:45								19:45

		20:00								20:00

		20:15								20:15

		20:30								20:30

		20:45								20:45

		21:00								21:00

		21:15								21:15

		21:30								21:30

		21:45								21:45

		22:00								22:00

		22:15								22:15

		22:30								22:30

		22:45								22:45

		23:00								23:00

		23:15								23:15

		23:30								23:30

		23:45								23:45
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27.665

27.961

27.567

27.961

27.567

27.961

27.567

27.961

27.567

27.961

27.567

28.06

27.567

28.06

27.468

28.06

27.468

28.06

27.468

28.06

27.468

28.06

27.37

28.159

27.37

28.159

27.272

28.06

27.272

28.06

27.272

28.06

27.272

28.06

27.272

28.06

27.272

28.06

27.173

28.06

27.173

28.06

27.272

28.06

27.272

28.159

27.272

28.159

27.272

28.159

27.37

28.258

27.272

28.06

27.272

28.06

27.468

28.456

27.567

28.555

27.567

28.655

27.665

28.754

27.764

28.853

27.862

28.953

27.862

29.152

27.665

28.754

28.06

29.452

28.258

29.652

28.159

29.352

28.456

29.853

28.555

29.853

28.555

30.054

29.053

30.255

28.853

30.255

29.152

30.054

29.352

30.356

29.452

30.356

29.552

30.659

29.552

30.457

29.652

30.558

29.752

30.457

29.752

30.457

29.652

30.356

29.752

30.154

29.752

30.154

29.752

30.255

29.953

30.054

29.953

29.953

29.552

29.352

29.752

29.552

29.552

29.252

29.652

29.352

29.552

29.152

29.452

28.953

29.452

28.953

29.252

28.853

29.252

28.754

29.152

28.655

29.053

28.655

29.053

28.555

28.953

28.456

28.953

28.456

28.853

28.357

28.853

28.357

28.754

28.258

28.555

28.258

28.555

28.258

28.456

28.159

28.357

28.159

28.258

28.06

28.258

28.06

28.159

28.06

28.06

28.06

28.06

28.06

27.961

28.06

27.961

28.06

27.961

27.961

27.862

27.961

27.862

27.961

27.862

27.961



GraPH 2014 VS 2016

		0		0

		0.0104166667		0.0104166667

		0.0208333333		0.0208333333

		0.03125		0.03125

		0.0416666667		0.0416666667

		0.0520833333		0.0520833333

		0.0625		0.0625

		0.0729166667		0.0729166667

		0.0833333333		0.0833333333

		0.09375		0.09375

		0.1041666667		0.1041666667

		0.1145833333		0.1145833333

		0.125		0.125

		0.1354166667		0.1354166667

		0.1458333333		0.1458333333

		0.15625		0.15625

		0.1666666667		0.1666666667

		0.1770833333		0.1770833333

		0.1875		0.1875

		0.1979166667		0.1979166667

		0.2083333333		0.2083333333

		0.21875		0.21875

		0.2291666667		0.2291666667

		0.2395833333		0.2395833333

		0.25		0.25

		0.2604166667		0.2604166667

		0.2708333333		0.2708333333

		0.28125		0.28125

		0.2916666667		0.2916666667

		0.3020833333		0.3020833333

		0.3125		0.3125

		0.3229166667		0.3229166667

		0.3333333333		0.3333333333

		0.34375		0.34375

		0.3541666667		0.3541666667

		0.3645833333		0.3645833333

		0.375		0.375

		0.3854166667		0.3854166667

		0.3958333333		0.3958333333

		0.40625		0.40625

		0.4166666667		0.4166666667

		0.4270833333		0.4270833333

		0.4375		0.4375

		0.4479166667		0.4479166667

		0.4583333333		0.4583333333

		0.46875		0.46875

		0.4791666667		0.4791666667

		0.4895833333		0.4895833333

		0.5		0.5

		0.5104166667		0.5104166667

		0.5208333333		0.5208333333

		0.53125		0.53125

		0.5416666667		0.5416666667

		0.5520833333		0.5520833333

		0.5625		0.5625

		0.5729166667		0.5729166667

		0.5833333333		0.5833333333

		0.59375		0.59375

		0.6041666667		0.6041666667

		0.6145833333		0.6145833333

		0.625		0.625

		0.6354166667		0.6354166667

		0.6458333333		0.6458333333

		0.65625		0.65625

		0.6666666667		0.6666666667

		0.6770833333		0.6770833333

		0.6875		0.6875

		0.6979166667		0.6979166667

		0.7083333333		0.7083333333

		0.71875		0.71875

		0.7291666667		0.7291666667

		0.7395833333		0.7395833333

		0.75		0.75

		0.7604166667		0.7604166667

		0.7708333333		0.7708333333

		0.78125		0.78125

		0.7916666667		0.7916666667

		0.8020833333		0.8020833333

		0.8125		0.8125

		0.8229166667		0.8229166667

		0.8333333333		0.8333333333

		0.84375		0.84375

		0.8541666667		0.8541666667

		0.8645833333		0.8645833333

		0.875		0.875

		0.8854166667		0.8854166667

		0.8958333333		0.8958333333

		0.90625		0.90625

		0.9166666667		0.9166666667

		0.9270833333		0.9270833333

		0.9375		0.9375

		0.9479166667		0.9479166667

		0.9583333333		0.9583333333

		0.96875		0.96875

		0.9791666667		0.9791666667

		0.9895833333		0.9895833333



Near-coast

Reef

Time

Light intensity (umol m-2 s-1)

(c) Summer Day 2016

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.79735

0.9953

4.5806

6.3714

22.90115

33.45355

33.45355

54.1643

41.41965

66.90895

57.35

95.58395

73.28035

133.8179

39.8268

79.6536

47.7929

95.58395

79.6536

407.8251

178.42325

382.3358

66.90895

305.8679

140.1893

407.8251

280.38045

560.75905

229.40185

305.8679

203.91255

484.293

89.21255

178.42325

254.89115

407.8251

331.3572

1376.40925

229.40185

344.10185

305.8679

1121.5181

395.08045

1070.5395

178.42325

866.6288

395.08045

1019.56275

229.40185

739.1823

356.8465

484.293

382.3358

713.693

382.3358

1223.4753

535.26975

1529.3432

191.1679

1019.56275

382.3358

407.8251

229.40185

1070.5395

229.40185

407.8251

203.91255

280.38045

152.93395

535.26975

133.8179

407.8251

140.1893

395.08045

178.42325

535.26975

159.3072

356.8465

70.09465

121.07325

101.95535

140.1893

66.90895

95.58395

60.5357

95.58395

57.35

73.28035

31.8607

63.72325

17.32525

28.675

7.7663

13.1424

1.9906

5.5759

0.39775

0.39775

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet1

		0		0

		0.0104166667		0.0104166667

		0.0208333333		0.0208333333

		0.03125		0.03125

		0.0416666667		0.0416666667

		0.0520833333		0.0520833333

		0.0625		0.0625

		0.0729166667		0.0729166667

		0.0833333333		0.0833333333

		0.09375		0.09375

		0.1041666667		0.1041666667

		0.1145833333		0.1145833333

		0.125		0.125

		0.1354166667		0.1354166667

		0.1458333333		0.1458333333

		0.15625		0.15625

		0.1666666667		0.1666666667

		0.1770833333		0.1770833333

		0.1875		0.1875

		0.1979166667		0.1979166667

		0.2083333333		0.2083333333

		0.21875		0.21875

		0.2291666667		0.2291666667

		0.2395833333		0.2395833333

		0.25		0.25

		0.2604166667		0.2604166667

		0.2708333333		0.2708333333

		0.28125		0.28125

		0.2916666667		0.2916666667

		0.3020833333		0.3020833333

		0.3125		0.3125

		0.3229166667		0.3229166667

		0.3333333333		0.3333333333

		0.34375		0.34375

		0.3541666667		0.3541666667

		0.3645833333		0.3645833333

		0.375		0.375

		0.3854166667		0.3854166667

		0.3958333333		0.3958333333

		0.40625		0.40625

		0.4166666667		0.4166666667

		0.4270833333		0.4270833333

		0.4375		0.4375

		0.4479166667		0.4479166667

		0.4583333333		0.4583333333

		0.46875		0.46875

		0.4791666667		0.4791666667

		0.4895833333		0.4895833333

		0.5		0.5

		0.5104166667		0.5104166667

		0.5208333333		0.5208333333

		0.53125		0.53125

		0.5416666667		0.5416666667

		0.5520833333		0.5520833333

		0.5625		0.5625

		0.5729166667		0.5729166667

		0.5833333333		0.5833333333

		0.59375		0.59375

		0.6041666667		0.6041666667

		0.6145833333		0.6145833333

		0.625		0.625

		0.6354166667		0.6354166667

		0.6458333333		0.6458333333

		0.65625		0.65625

		0.6666666667		0.6666666667

		0.6770833333		0.6770833333

		0.6875		0.6875

		0.6979166667		0.6979166667

		0.7083333333		0.7083333333

		0.71875		0.71875

		0.7291666667		0.7291666667

		0.7395833333		0.7395833333

		0.75		0.75

		0.7604166667		0.7604166667

		0.7708333333		0.7708333333

		0.78125		0.78125

		0.7916666667		0.7916666667

		0.8020833333		0.8020833333

		0.8125		0.8125

		0.8229166667		0.8229166667

		0.8333333333		0.8333333333

		0.84375		0.84375

		0.8541666667		0.8541666667

		0.8645833333		0.8645833333

		0.875		0.875

		0.8854166667		0.8854166667

		0.8958333333		0.8958333333

		0.90625		0.90625

		0.9166666667		0.9166666667

		0.9270833333		0.9270833333

		0.9375		0.9375

		0.9479166667		0.9479166667

		0.9583333333		0.9583333333

		0.96875		0.96875

		0.9791666667		0.9791666667

		0.9895833333		0.9895833333



Near-coast

Reef

Time

Temperature(°C)

(b) Winter Day 2016

23.869

24.158

23.773

24.158

23.773

24.158

23.677

24.158

23.677

24.158

23.677

24.158

23.581

24.158

23.581

24.158

23.581

24.158

23.484

24.158

23.484

24.158

23.484

24.062

23.484

24.158

23.484

24.062

23.484

24.062

23.581

24.062

23.581

24.062

23.581

24.062

23.581

24.062

23.581

24.062

23.581

24.062

23.581

23.966

23.581

23.966

23.484

23.966

23.484

23.966

23.484

23.966

23.484

23.966

23.388

23.869

23.388

23.869

23.388

23.869

23.388

23.869

23.388

23.869

23.484

23.966

23.484

24.062

23.484

24.158

23.484

24.158

23.581

24.255

23.677

24.351

23.677

24.448

23.773

24.545

23.869

24.641

23.966

24.641

24.062

24.545

24.158

24.835

24.738

24.835

24.351

24.835

24.738

24.738

24.545

24.545

24.641

24.738

24.641

24.545

24.641

24.545

24.931

24.448

24.738

24.738

24.738

24.641

24.738

24.641

25.125

24.641

25.222

24.641

24.931

24.931

25.028

24.835

25.222

24.738

25.805

24.738

25.708

24.835

25.708

24.738

25.805

24.835

25.61

24.545

25.513

24.545

25.416

24.641

25.319

24.545

25.222

24.545

25.125

24.448



		0		0

		0.0104166667		0.0104166667

		0.0208333333		0.0208333333

		0.03125		0.03125

		0.0416666667		0.0416666667

		0.0520833333		0.0520833333

		0.0625		0.0625

		0.0729166667		0.0729166667

		0.0833333333		0.0833333333

		0.09375		0.09375

		0.1041666667		0.1041666667

		0.1145833333		0.1145833333

		0.125		0.125

		0.1354166667		0.1354166667

		0.1458333333		0.1458333333

		0.15625		0.15625

		0.1666666667		0.1666666667

		0.1770833333		0.1770833333

		0.1875		0.1875

		0.1979166667		0.1979166667

		0.2083333333		0.2083333333

		0.21875		0.21875

		0.2291666667		0.2291666667

		0.2395833333		0.2395833333

		0.25		0.25

		0.2604166667		0.2604166667

		0.2708333333		0.2708333333

		0.28125		0.28125

		0.2916666667		0.2916666667

		0.3020833333		0.3020833333

		0.3125		0.3125

		0.3229166667		0.3229166667

		0.3333333333		0.3333333333

		0.34375		0.34375

		0.3541666667		0.3541666667

		0.3645833333		0.3645833333

		0.375		0.375

		0.3854166667		0.3854166667

		0.3958333333		0.3958333333

		0.40625		0.40625

		0.4166666667		0.4166666667

		0.4270833333		0.4270833333

		0.4375		0.4375

		0.4479166667		0.4479166667

		0.4583333333		0.4583333333

		0.46875		0.46875

		0.4791666667		0.4791666667

		0.4895833333		0.4895833333

		0.5		0.5

		0.5104166667		0.5104166667

		0.5208333333		0.5208333333

		0.53125		0.53125

		0.5416666667		0.5416666667

		0.5520833333		0.5520833333

		0.5625		0.5625

		0.5729166667		0.5729166667

		0.5833333333		0.5833333333

		0.59375		0.59375

		0.6041666667		0.6041666667

		0.6145833333		0.6145833333

		0.625		0.625

		0.6354166667		0.6354166667

		0.6458333333		0.6458333333

		0.65625		0.65625

		0.6666666667		0.6666666667

		0.6770833333		0.6770833333

		0.6875		0.6875

		0.6979166667		0.6979166667

		0.7083333333		0.7083333333

		0.71875		0.71875

		0.7291666667		0.7291666667

		0.7395833333		0.7395833333

		0.75		0.75

		0.7604166667		0.7604166667

		0.7708333333		0.7708333333

		0.78125		0.78125

		0.7916666667		0.7916666667

		0.8020833333		0.8020833333

		0.8125		0.8125

		0.8229166667		0.8229166667

		0.8333333333		0.8333333333

		0.84375		0.84375

		0.8541666667		0.8541666667

		0.8645833333		0.8645833333

		0.875		0.875

		0.8854166667		0.8854166667

		0.8958333333		0.8958333333

		0.90625		0.90625

		0.9166666667		0.9166666667

		0.9270833333		0.9270833333

		0.9375		0.9375

		0.9479166667		0.9479166667

		0.9583333333		0.9583333333

		0.96875		0.96875

		0.9791666667		0.9791666667

		0.9895833333		0.9895833333



Near-coast

Reef

Time

Light intensity (umol m-2 s-1)

(d) Winter Day 2016

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.1998

0

1.39305

0

4.181

1.59285

9.9567

3.78325

16.13015

4.3808

31.8607

12.1471

22.1038

13.54015

41.41965

15.93035

19.9134

24.69195

28.675

38.23395

18.32055

33.45355

49.38575

25.09155

47.7929

28.675

70.09465

25.4893

95.58395

36.6411

95.58395

31.8607

25.2895

95.58395

140.1893

38.23395

39.8268

36.6411

229.40185

36.6411

95.58395

43.0125

95.58395

44.60535

95.58395

44.60535

140.1893

66.90895

95.58395

35.04825

318.61255

38.23395

305.8679

33.45355

92.39825

95.58395

95.58395

44.60535

76.4679

41.41965

242.1465

43.0125

140.1893

35.04825

60.5357

101.95535

63.72325

15.5326

47.7929

95.58395

159.3072

57.35

54.1643

305.8679

50.9786

152.93395

133.8179

152.93395

43.0125

16.13015

54.1643

24.69195

27.08215

60.5357

19.7136

41.41965

22.3036

11.54955

36.6411

9.15935



		Date		Time		Temp				Date		Time		Light		Light in PAR

		SMD		0:00		27.764				SMD		0:00		0		0

				0:15		27.764						0:15		0		0

				0:30		27.665						0:30		0		0

				0:45		27.665						0:45		0		0

				1:00		27.665						1:00		0		0

				1:15		27.665						1:15		0		0

				1:30		27.665						1:30		0		0

				1:45		27.567						1:45		0		0

				2:00		27.567						2:00		0		0

				2:15		27.567						2:15		0		0

				2:30		27.567						2:30		0		0

				2:45		27.567						2:45		0		0

				3:00		27.567						3:00		0		0

				3:15		27.468						3:15		0		0

				3:30		27.468						3:30		0		0

				3:45		27.468						3:45		0		0

				4:00		27.468						4:00		0		0

				4:15		27.37						4:15		0		0

				4:30		27.37						4:30		0		0

				4:45		27.272						4:45		0		0

				5:00		27.272						5:00		0		0

				5:15		27.272						5:15		0		0

				5:30		27.272						5:30		0		0

				5:45		27.272						5:45		0		0

				6:00		27.272						6:00		0		0

				6:15		27.173						6:15		43.1		0.79735

				6:30		27.173						6:30		247.6		4.5806

				6:45		27.272						6:45		1237.9		22.90115

				7:00		27.272						7:00		1808.3		33.45355

				7:15		27.272						7:15		2238.9		41.41965

				7:30		27.272						7:30		3100		57.35

				7:45		27.37						7:45		3961.1		73.28035

				8:00		27.272						8:00		2152.8		39.8268

				8:15		27.272						8:15		2583.4		47.7929

				8:30		27.468						8:30		4305.6		79.6536

				8:45		27.567						8:45		9644.5		178.42325

				9:00		27.567						9:00		3616.7		66.90895

				9:15		27.665						9:15		7577.8		140.1893

				9:30		27.764						9:30		15155.7		280.38045

				9:45		27.862						9:45		12400.1		229.40185

				10:00		27.862						10:00		11022.3		203.91255

				10:15		27.665						10:15		4822.3		89.21255

				10:30		28.06						10:30		13777.9		254.89115

				10:45		28.258						10:45		17911.2		331.3572

				11:00		28.159						11:00		12400.1		229.40185

				11:15		28.456						11:15		16533.4		305.8679

				11:30		28.555						11:30		21355.7		395.08045

				11:45		28.555						11:45		9644.5		178.42325

				12:00		29.053						12:00		21355.7		395.08045

				12:15		28.853						12:15		12400.1		229.40185

				12:30		29.152						12:30		19289		356.8465

				12:45		29.352						12:45		20666.8		382.3358

				13:00		29.452						13:00		20666.8		382.3358

				13:15		29.552						13:15		28933.5		535.26975

				13:30		29.552						13:30		10333.4		191.1679

				13:45		29.652						13:45		20666.8		382.3358

				14:00		29.752						14:00		12400.1		229.40185

				14:15		29.752						14:15		12400.1		229.40185

				14:30		29.652						14:30		11022.3		203.91255

				14:45		29.752						14:45		8266.7		152.93395

				15:00		29.752						15:00		7233.4		133.8179

				15:15		29.752						15:15		7577.8		140.1893

				15:30		29.953						15:30		9644.5		178.42325

				15:45		29.953						15:45		8611.2		159.3072

				16:00		29.552						16:00		3788.9		70.09465

				16:15		29.752						16:15		5511.1		101.95535

				16:30		29.552						16:30		3616.7		66.90895

				16:45		29.652						16:45		3272.2		60.5357

				17:00		29.552						17:00		3100		57.35

				17:15		29.452						17:15		1722.2		31.8607

				17:30		29.452						17:30		936.5		17.32525

				17:45		29.252						17:45		419.8		7.7663

				18:00		29.252						18:00		107.6		1.9906

				18:15		29.152						18:15		21.5		0.39775

				18:30		29.053						18:30		0		0

				18:45		29.053						18:45		0		0

				19:00		28.953						19:00		0		0

				19:15		28.953						19:15		0		0

				19:30		28.853						19:30		0		0

				19:45		28.853						19:45		0		0

				20:00		28.754						20:00		0		0

				20:15		28.555						20:15		0		0

				20:30		28.555						20:30		0		0

				20:45		28.456						20:45		0		0

				21:00		28.357						21:00		0		0

				21:15		28.258						21:15		0		0

				21:30		28.258						21:30		0		0

				21:45		28.159						21:45		0		0

				22:00		28.06						22:00		0		0

				22:15		28.06						22:15		0		0

				22:30		27.961						22:30		0		0

				22:45		27.961						22:45		0		0

				23:00		27.961						23:00		0		0

				23:15		27.862						23:15		0		0

				23:30		27.862						23:30		0		0

				23:45		27.862						23:45		0		0

																0

		WD		0:00		23.869				WD		0:00		0		0

				0:15		23.773						0:15		0		0

				0:30		23.773						0:30		0		0

				0:45		23.677						0:45		0		0

				1:00		23.677						1:00		0		0

				1:15		23.677						1:15		0		0

				1:30		23.581						1:30		0		0

				1:45		23.581						1:45		0		0

				2:00		23.581						2:00		0		0

				2:15		23.484						2:15		0		0

				2:30		23.484						2:30		0		0

				2:45		23.484						2:45		0		0

				3:00		23.484						3:00		0		0

				3:15		23.484						3:15		0		0

				3:30		23.484						3:30		0		0

				3:45		23.581						3:45		0		0

				4:00		23.581						4:00		0		0

				4:15		23.581						4:15		0		0

				4:30		23.581						4:30		0		0

				4:45		23.581						4:45		0		0

				5:00		23.581						5:00		0		0

				5:15		23.581						5:15		0		0

				5:30		23.581						5:30		0		0

				5:45		23.484						5:45		0		0

				6:00		23.484						6:00		0		0

				6:15		23.484						6:15		10.8		0.1998

				6:30		23.484						6:30		75.3		1.39305

				6:45		23.388						6:45		226		4.181

				7:00		23.388						7:00		538.2		9.9567

				7:15		23.388						7:15		871.9		16.13015

				7:30		23.388						7:30		1722.2		31.8607

				7:45		23.388						7:45		1194.8		22.1038

				8:00		23.484						8:00		2238.9		41.41965

				8:15		23.484						8:15		1076.4		19.9134

				8:30		23.484						8:30		1550		28.675

				8:45		23.484						8:45		990.3		18.32055

				9:00		23.581						9:00		2669.5		49.38575

				9:15		23.677						9:15		2583.4		47.7929

				9:30		23.677						9:30		3788.9		70.09465

				9:45		23.773						9:45		5166.7		95.58395

				10:00		23.869						10:00		5166.7		95.58395

				10:15		23.966						10:15		1367		25.2895

				10:30		24.062						10:30		7577.8		140.1893

				10:45		24.158						10:45		2152.8		39.8268

				11:00		24.738						11:00		12400.1		229.40185

				11:15		24.351						11:15		5166.7		95.58395

				11:30		24.738						11:30		5166.7		95.58395

				11:45		24.545						11:45		5166.7		95.58395

				12:00		24.641						12:00		7577.8		140.1893

				12:15		24.641						12:15		5166.7		95.58395

				12:30		24.641						12:30		17222.3		318.61255

				12:45		24.931						12:45		16533.4		305.8679

				13:00		24.738						13:00		4994.5		92.39825

				13:15		24.738						13:15		5166.7		95.58395

				13:30		24.738						13:30		4133.4		76.4679

				13:45		25.125						13:45		13089		242.1465

				14:00		25.222						14:00		7577.8		140.1893

				14:15		24.931						14:15		3272.2		60.5357

				14:30		25.028						14:30		3444.5		63.72325

				14:45		25.222						14:45		2583.4		47.7929

				15:00		25.805						15:00		8611.2		159.3072

				15:15		25.708						15:15		2927.8		54.1643

				15:30		25.708						15:30		2755.6		50.9786

				15:45		25.805						15:45		7233.4		133.8179

				16:00		25.61						16:00		2325		43.0125

				16:15		25.513						16:15		2927.8		54.1643

				16:30		25.416						16:30		1463.9		27.08215

				16:45		25.319						16:45		1065.6		19.7136

				17:00		25.222						17:00		1205.6		22.3036

				17:15		25.125						17:15		1980.6		36.6411

				17:30								17:30		272		5.032

				17:45								17:45		184		3.404

				18:00								18:00		53		0.9805

				18:15								18:15		61		1.1285

				18:30								18:30		17		0.3145

				18:45								18:45		9		0.1665

				19:00								19:00		1		0.0185

				19:15								19:15		0		0

				19:30								19:30		0		0

				19:45								19:45		0		0

				20:00								20:00		0		0

				20:15								20:15		0		0

				20:30								20:30		0		0

				20:45								20:45		0		0

				21:00								21:00		0		0

				21:15								21:15		0		0

				21:30								21:30		0		0

				21:45								21:45		0		0

				22:00								22:00		0		0

				22:15								22:15		0		0

				22:30								22:30		0		0

				22:45								22:45		0		0

				23:00								23:00		0		0

				23:15								23:15		0		0

				23:30								23:30		0		0

				23:45								23:45		0		0





		



Temp

Temp_Coast_2016



		



Light

Light intensity 
(umol m-2 s-1)

Light_Coast_2016



		Date		Time		Temp				Date		Time		Light		Light in PAR

		SMD		0:00		28.06				SMD		0:00		0		0

				0:15		28.06						0:15		0		0

				0:30		27.961						0:30		0		0

				0:45		27.961						0:45		0		0

				1:00		27.961						1:00		0		0

				1:15		27.961						1:15		0		0

				1:30		27.961						1:30		0		0

				1:45		27.961						1:45		0		0

				2:00		27.961						2:00		0		0

				2:15		27.961						2:15		0		0

				2:30		27.961						2:30		0		0

				2:45		28.06						2:45		0		0

				3:00		28.06						3:00		0		0

				3:15		28.06						3:15		0		0

				3:30		28.06						3:30		0		0

				3:45		28.06						3:45		0		0

				4:00		28.06						4:00		0		0

				4:15		28.159						4:15		0		0

				4:30		28.159						4:30		0		0

				4:45		28.06						4:45		0		0

				5:00		28.06						5:00		0		0

				5:15		28.06						5:15		0		0

				5:30		28.06						5:30		0		0

				5:45		28.06						5:45		0		0

				6:00		28.06						6:00		0		0

				6:15		28.06						6:15		53.8		0.9953

				6:30		28.06						6:30		344.4		6.3714

				6:45		28.06						6:45		1808.3		33.45355

				7:00		28.159						7:00		2927.8		54.1643

				7:15		28.159						7:15		3616.7		66.90895

				7:30		28.159						7:30		5166.7		95.58395

				7:45		28.258						7:45		7233.4		133.8179

				8:00		28.06						8:00		4305.6		79.6536

				8:15		28.06						8:15		5166.7		95.58395

				8:30		28.456						8:30		22044.6		407.8251

				8:45		28.555						8:45		20666.8		382.3358

				9:00		28.655						9:00		16533.4		305.8679

				9:15		28.754						9:15		22044.6		407.8251

				9:30		28.853						9:30		30311.3		560.75905

				9:45		28.953						9:45		16533.4		305.8679

				10:00		29.152						10:00		26178		484.293

				10:15		28.754						10:15		9644.5		178.42325

				10:30		29.452						10:30		22044.6		407.8251

				10:45		29.652						10:45		74400.5		1376.40925

				11:00		29.352						11:00		18600.1		344.10185

				11:15		29.853						11:15		60622.6		1121.5181

				11:30		29.853						11:30		57867		1070.5395

				11:45		30.054						11:45		46844.8		866.6288

				12:00		30.255						12:00		55111.5		1019.56275

				12:15		30.255						12:15		39955.8		739.1823

				12:30		30.054						12:30		26178		484.293

				12:45		30.356						12:45		38578		713.693

				13:00		30.356						13:00		66133.8		1223.4753

				13:15		30.659						13:15		82667.2		1529.3432

				13:30		30.457						13:30		55111.5		1019.56275

				13:45		30.558						13:45		22044.6		407.8251

				14:00		30.457						14:00		57867		1070.5395

				14:15		30.457						14:15		22044.6		407.8251

				14:30		30.356						14:30		15155.7		280.38045

				14:45		30.154						14:45		28933.5		535.26975

				15:00		30.154						15:00		22044.6		407.8251

				15:15		30.255						15:15		21355.7		395.08045

				15:30		30.054						15:30		28933.5		535.26975

				15:45		29.953						15:45		19289		356.8465

				16:00		29.352						16:00		6544.5		121.07325

				16:15		29.552						16:15		7577.8		140.1893

				16:30		29.252						16:30		5166.7		95.58395

				16:45		29.352						16:45		5166.7		95.58395

				17:00		29.152						17:00		3961.1		73.28035

				17:15		28.953						17:15		3444.5		63.72325

				17:30		28.953						17:30		1550		28.675

				17:45		28.853						17:45		710.4		13.1424

				18:00		28.754						18:00		301.4		5.5759

				18:15		28.655						18:15		21.5		0.39775

				18:30		28.655						18:30		0		0

				18:45		28.555						18:45		0		0

				19:00		28.456						19:00		0		0

				19:15		28.456						19:15		0		0

				19:30		28.357						19:30		0		0

				19:45		28.357						19:45		0		0

				20:00		28.258						20:00		0		0

				20:15		28.258						20:15		0		0

				20:30		28.258						20:30		0		0

				20:45		28.159						20:45		0		0

				21:00		28.159						21:00		0		0

				21:15		28.06						21:15		0		0

				21:30		28.06						21:30		0		0

				21:45		28.06						21:45		0		0

				22:00		28.06						22:00		0		0

				22:15		28.06						22:15		0		0

				22:30		28.06						22:30		0		0

				22:45		28.06						22:45		0		0

				23:00		27.961						23:00		0		0

				23:15		27.961						23:15		0		0

				23:30		27.961						23:30		0		0

				23:45		27.961						23:45		0		0

																0

		WD		0:00		24.158				WD		0:00		0		0

				0:15		24.158						0:15		0		0

				0:30		24.158						0:30		0		0

				0:45		24.158						0:45		0		0

				1:00		24.158						1:00		0		0

				1:15		24.158						1:15		0		0

				1:30		24.158						1:30		0		0

				1:45		24.158						1:45		0		0

				2:00		24.158						2:00		0		0

				2:15		24.158						2:15		0		0

				2:30		24.158						2:30		0		0

				2:45		24.062						2:45		0		0

				3:00		24.158						3:00		0		0

				3:15		24.062						3:15		0		0

				3:30		24.062						3:30		0		0

				3:45		24.062						3:45		0		0

				4:00		24.062						4:00		0		0

				4:15		24.062						4:15		0		0

				4:30		24.062						4:30		0		0

				4:45		24.062						4:45		0		0

				5:00		24.062						5:00		0		0

				5:15		23.966						5:15		0		0

				5:30		23.966						5:30		0		0

				5:45		23.966						5:45		0		0

				6:00		23.966						6:00		0		0

				6:15		23.966						6:15		0		0

				6:30		23.966						6:30		0		0

				6:45		23.869						6:45		86.1		1.59285

				7:00		23.869						7:00		204.5		3.78325

				7:15		23.869						7:15		236.8		4.3808

				7:30		23.869						7:30		656.6		12.1471

				7:45		23.869						7:45		731.9		13.54015

				8:00		23.966						8:00		861.1		15.93035

				8:15		24.062						8:15		1334.7		24.69195

				8:30		24.158						8:30		2066.7		38.23395

				8:45		24.158						8:45		1808.3		33.45355

				9:00		24.255						9:00		1356.3		25.09155

				9:15		24.351						9:15		1550		28.675

				9:30		24.448						9:30		1377.8		25.4893

				9:45		24.545						9:45		1980.6		36.6411

				10:00		24.641						10:00		1722.2		31.8607

				10:15		24.641						10:15		5166.7		95.58395

				10:30		24.545						10:30		2066.7		38.23395

				10:45		24.835						10:45		1980.6		36.6411

				11:00		24.835						11:00		1980.6		36.6411

				11:15		24.835						11:15		2325		43.0125

				11:30		24.738						11:30		2411.1		44.60535

				11:45		24.545						11:45		2411.1		44.60535

				12:00		24.738						12:00		3616.7		66.90895

				12:15		24.545						12:15		1894.5		35.04825

				12:30		24.545						12:30		2066.7		38.23395

				12:45		24.448						12:45		1808.3		33.45355

				13:00		24.738						13:00		5166.7		95.58395

				13:15		24.641						13:15		2411.1		44.60535

				13:30		24.641						13:30		2238.9		41.41965

				13:45		24.641						13:45		2325		43.0125

				14:00		24.641						14:00		1894.5		35.04825
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		Near-coast		0.0545052099		0.0961692663

		Reef		0.0961692663



Summer Day 2014

Fold change in hsp70 transcript level relative to winter samples

a)

*,a

*,b

1.072121406

0.4230141353



coral_stats data_2014

		

																						Hsp70		Hsp90

				s14		coast																S14_coast-W14 coast		S14_coast-W14 coast

				Samples		GOI:Hsp70		GOI HSP90		Control: RpS7		Delta CT Hsp70		Delta CT Hsp90		2^Delta Ct						∆∆CTr  = ∆CTcontrol -∆CT gene1		∆∆CTr  = ∆CTcontrol -∆CT gene1

				T1S1_W14		19.169		33.467		22.838		-3.669		10.629		1583.6084991085						0.211		0.298

				11(2)		20.069		33.9		23.263		-3.194		10.637		1592.4142814875						0.305		0.424

				11(3)		20.269		34.441		23.839		-3.57		10.602		1554.2469150454						0.196		0.328

				21(1)		20.619		34.345		23.699		-3.08		10.646		1602.3793289964						0.483		0.239

				21(2)		20.119		34.319		23.699		-3.58		10.62		1573.7601856389						0.409		0.387

				21(3)		20.819		34.719		24.179		-3.36		10.54		1488.867857736						0.376		0.274

				31(1)		19.44		33.917		23.325		-3.885		10.592		1543.5109473878						0.079		0.283

				31(2)		18.44		32.384		21.778		-3.338		10.606		1558.5621819795						0.534		0.312

				31(3)		21.44		35.784		24.998		-3.558		10.786		1765.669980196						0.099		0.349

		average ct				20.0426666667		34.1417777778		23.5131111111		-3.4704444444		10.6286666667		1583.2426501192		-3.6371111111		Mean		0.2991111111		0.3215555556

		sd				0.9110558435		0.9250952353		0.8935842776		0.2498670202		0.0667364218		75.6091341117				Sdv		0.1635156296		0.0578599843

												12.1257325321								SE		0.0545052099		0.0192866614

																						Hsp70		Hsp90

				s14		reef																S14_reef-W14 reef		S14_reef-W14 reef

				Samples		GOI:Hsp70		GOI HSP90		Control: RpS7		Delta CT Hsp70		Delta CT Hsp90		2^Delta Ct						∆∆CTr  = ∆CTcontrol -∆CT gene1		∆∆CTr  = ∆CTcontrol -∆CT gene1

				13(1)		27.748		31.573		21.521		6.227		10.052		1061.5819274442						1.382		-0.182

				13(2)		29.678		33.123		23.161		6.517		9.962		997.3803709883						1.156		-0.187

				13(3)		30.148		33.965		23.963		6.185		10.002		1025.4205498484						1.129		-0.041

				23(1)		29.851		33.491		23.385		6.466		10.106		1102.0698877786						1.022		-0.126

				23(2)		29.851		33.28		23.274		6.577		10.006		1028.2675642767						1.715		-0.017

				23(3)		30.018		33.801		23.897		6.121		9.904		958.0784617794						1.534		-0.324

				33(1)		31.134		34.365		24.345		6.789		10.02		1038.294507305						1.782		-0.228

				33(2)		29.004		33.0365		22.7		6.304		10.3365		1292.9941208536						1.237		-0.0715

				33(3)		29.024		32.6165		22.595		6.429		10.0215		1039.3746050732						1.022		-0.0605

		average ct				29.6062222222		33.2501111111		23.2045555556		6.4016666667		10.0455555556		2^		6.4016666667		Mean		1.331		-0.1374444444

		sd				0.9405329311		0.8210050539		0.8555045457		0.2135187345		0.1225034297		95.8291093964				Sdv		0.2885077989		0.1010276709

																				SE		0.0961692663		0.0336758903

				w14		coast																c		r

				Samples		Hsp 70		hsp90		rps7		Delta CT Hsp70		Delta CT Hsp90		2^Delta Ct				70		0.0545052099		0.0961692663

				13(1)		20.445		34.656		24.325		-3.88		10.331		0.0007763528				90		0.0192866614		0.0336758903

				13(2)		20.125		33.837		23.624		-3.499		10.213		0.0008425208

				13(3)		19.409		33.449		23.175		-3.766		10.274		0

				23(1)		21.012		34.982		24.575		-3.563		10.407		0.0007365137

				23(2)		19.932		34.154		23.921		-3.989		10.233		0

				23(3)		19.706		33.708		23.442		-3.736		10.266		0

				33(1)		20.128		34.401		24.092		-3.964		10.309		0.0007882823

				33(2)		19.717		33.883		23.589		-3.872		10.294		0.000796521

				33(3)		20.037		34.131		23.694		-3.657		10.437		0

								34.1334444444		23.8263333333		-3.7695555556		10.3071111111		0.0039401906		-3.7775555556		10.3182222222

										Mean		-0.4188395062		1.4724444444		0.0007880381

										SD

				w14		reef

				Samples		Hsp 70		hsp90		rps7		Delta CT Hsp70		Delta CT Hsp90

				13(1)		29.516		34.905		24.671		4.845		10.234		0

				13(2)		29.117		33.905		23.756		5.361		10.149		0.0008807377

				13(3)		28.518		33.505		23.462		5.056		10.043		0

				23(1)		29.519		34.307		24.075		5.444		10.232		0.0008314978

				23(2)		28.146		33.307		23.284		4.862		10.023		0.0009611172

				23(3)		27.946		33.587		23.359		4.587		10.228		0

				33(1)		29.346		34.587		24.339		5.007		10.248		0

				33(2)		28.746		34.087		23.679		5.067		10.408		0.0007360034

				33(3)		28.912		33.587		23.505		5.407		10.082		0

								33.9752222222		23.7922222222		45.636		91.647		0.003409356

										average ct		5.0706666667		10.183		0.000852339

										SD

										hsp 70		hp90

						1		11(1) rps7 ENDO 22.838 0		21.269		34.267

						2		11(2) rps7 ENDO 23.263 0		21.269		34.241

						3		11(3) rps7 ENDO 23.839 0		21.269		34.241

						4		21(1) rps7 ENDO 23.699 0		20.919		33.345

						5		21(2) rps7 ENDO 0		20.919		34.319

						6		21(3) rps7 ENDO 24.179 0		20.919		37.573

						7		31(1) rps7 ENDO 23.325 0		17.44		33.417

						8		312) rps7 ENDO 21.778 0		17.44		20.634

						9		31(3) rps7 ENDO 24.998 0		17.44		34.684

						10		13(1) rps7 ENDO 21.521 0		26.548		19.942

						11		13(2) rps7 ENDO 23.161 0		26.548		33.723

						12		13(3) rps7 ENDO 23.963 0		26.548		34.865

						13		23(1) rps7 ENDO 23.385 0		26.548		31.261

						14		23(2) rps7 ENDO 23.274 0		29.851		31.38

						15		23(3) rps7 ENDO 23.897 0		36.018		34.071

						16		33(1) rps7 ENDO 24.345 0		30.334		33.365

						17		33(2) rps7 ENDO 22.700 0		30.334		17.422

						18		33(3) rps7 ENDO 22.595 0		30.424		18.397

						19		NTC rps7 ENDO 23.174		36.356

								hsp90		rps7

				11(1) rps7 ENDO 22.838 0		1		33.956		24.325				w14 rps7 ENDO 23.175 0

				11(2) rps7 ENDO 23.263 0		2		32.637		23.624				T2S1_w14 rps7 ENDO 23.442 0

				11(3) rps7 ENDO 23.839 0		3		34.149		23.175				T3S1_w14 rps7 ENDO 23.694 0

				21(1) rps7 ENDO 23.699 0		4		39.382		24.575				T1S3_w14 rps7 ENDO 23.462 0

				21(2) rps7 ENDO 0		5		38.554		23.921				T2S3_w14 rps7 ENDO 23.435 0

				21(3) rps7 ENDO 24.179 0		6		34.408		23.442				T3S3_w14 rps7 ENDO 23.359

				31(1) rps7 ENDO 23.325 0		7		34.701		24.092				T3S3_W14 rps7 ENDO 23.505

				312) rps7 ENDO 21.778 0		8		33.383		23.589

				31(3) rps7 ENDO 24.998 0		9		35.131		23.694

				13(1) rps7 ENDO 21.521 0		10		34.098		24.671

				13(2) rps7 ENDO 23.161 0		11				23.756

				13(3) rps7 ENDO 23.963 0		12				23.462

				23(1) rps7 ENDO 23.385 0		13		32.505		24.075

				23(2) rps7 ENDO 23.274 0		14		35.307		23.284

				23(3) rps7 ENDO 23.897 0		15				23.359

				33(1) rps7 ENDO 24.345 0		16		34.587		24.339

				33(2) rps7 ENDO 22.700 0		17				23.505

				33(3) rps7 ENDO 22.595 0		18				23.505

				NTC rps7 ENDO 23.174		19

						b
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		Target		Normalization 1		NormalizationII												hsp70		rpsz		hsp70

				∆CT= GAPDH-TARGET		∆∆CTr  = ∆CTcontrol -∆CT gene1		2^∆CTr		fold-change				log2 FC				Av. Ct

		control		1.479466862												S14_coast		19.876		23.5131111111		34.1685555556

		gene1		-8.645160464		10.124627326		1116.3914970554								S14_Reef		29.6062222222		23.2045555556		33.2353333333

		hsp70		∆CT= TARGET- HSK		∆∆CTr  = ∆CT Sum-∆CTcontrol		∆∆CTr  = ∆CT Coast-∆CTcontrol		2^-(∆∆CTr) Sum vs win		for graph		2^-(∆∆CTr) Coast vs reef		W14_coast		21		23.694		35.1445555556

		Near-coast		-3.6371111111		0.1004682845				1.072121406		1.072121406		2.1025227427		W14_Reef		34.053		23.7728888889		34.053

		Reef		6.4016666667		1.2412222222				0.4230141353		0.4230141353

		Near-coast		-3.7375793956				1

		Reef		5.1604444444

		Coral_hsp90

		Near-coast		10.6554444444		0.3091587302		1.2389850076		1.2389850076		1.2389850076						s14vsw14

		Reef		10.0307777778		-0.2493333333		0.8412850817		0.8412850817		-0.8412850817						0		0

		Near-coast		10.3462857143		0.0661746032		1.0469369806										0		0

		Reef		10.2801111111

																		0		0		1.1834380011		0

																						0.242984127		0
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				0.0961692663



Summer Day 2014

Fold change in host hsp70 transcript level relative to winter samples
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				0.0961692663		0.0961692663

				0.0336758903		0.0336758903



Summer Day 2014

Fold change in host hsp90 transcript level relative to winter samples

*,a

*,b



sym 2016_raw

		

						s16		coast										Delta CT Hsp70		Delta CT Hsp90						Hsp70		Hsp90										normalization				log2

						Samples		Hsp 70		hsp90		rps7		Delta CT Hsp70		Delta CT Hsp90		ddct S16vsW16		ddct S16vsW16						S14_coast-W14 coast		S14_coast-W14 coast										GOI:Hsp70		GOI HSP90

						T1S1_S16		22.916		25.819		25.014		-2.098		0.805		1.441		0.805						∆∆CTr  = ∆CTcontrol -∆CT gene1		∆∆CTr  = ∆CTcontrol -∆CT gene1										0.8122147936		1.0246206091

						T1S1_S16		22.908		25.817		23.152		-0.244		2.665		3.293		2.665						1.441		0.341										0.8123109578		1.0257362696

								22.94		25.817		23.154		-0.214		2.663		3.324		2.663						3.293		2.18										0.8122479304		1.0252600297

						T2S1_S16		17.421		17.914		17.594		-0.173		0.32		5.231		0.32						3.324		2.187										0.780886348		1.0106232007

						T2S1_S16		17.429		20.003		17.595		-0.166		2.408		4.198		2.408						5.231		0.058										0.8152491427		1.0213792811

								12.494		17.382		14.524		-2.03		2.858		2.151		2.858						4.198		1.903										0.8216220829		1.0152736892

						T3S1_S16		24.236		28.846		24.111				4.735				4.735						2.151		2.5										0.8706872143		1.0076851515

						T3S1_S16		24.234		28.552		22.745				5.807				5.807								4.545										0.8929489838		1.0085856491

								24.238		26.309		21.744				4.565				4.565								5.6										0.8658624035		1.0256464335

												Total		-4.925		26.826												3.957

												Mean		-0.8208333333		2.9806666667		3.273		2.9806666667				Mean		3.273		2.41425										0.831558873		1.0183122571		1.77960724		2.0255479771

												SD												Sdv		1.364367839		1.8865926769

																								SE		0.5570008378		0.6288642256

																										Hsp70		Hsp90

																										S14_reef-W14 reef		S14_reef-W14 reef

						s16		reef										Delta CT Hsp70		Delta CT Hsp90						∆∆CTr  = ∆CTcontrol -∆CT gene1		∆∆CTr  = ∆CTcontrol -∆CT gene1										normalization				log2

						Samples		Hsp 70		hsp90		rps7		Delta CT Hsp70		Delta CT Hsp90		ddctS16vsW16		ddct S16vsW16						1.604		-5.569										GOI:Hsp70		GOI HSP90

						T1S3_S16		21.494		21.381		18.387		3.107		2.994		1.604		2.994						1.224		-3.946										1.0614271702		1.3499673042

						T1S3_S16		21.493		21.383		18.388		3.105		2.995		1.224		2.995						6.55		-8.462										1.0720965887		1.2660406286

								22.115		14.063		13.83		8.285		0.233		6.55		0.233						2.163		-7.197										1.0746686177		1.3742038217

						T2S3_S16		22.105		19.115		18.95		3.155		0.165		2.163		0.165						2.56		-6.458										1.0397133592		1.2947275712

						T2S3_S16		22.605		20.219		18.94		3.665		1.279		2.56		1.279						2.293		-1.779										1.0469593302		1.328800306

								22.602		20.222		18.97		3.632		1.252		2.293		1.252						0.861		-0.019										1.0574752114		1.1301025883

						T3S3_S16		19.148		19.96		16.948		2.2		3.012		0.861		3.012						2.131		-1.597										1.0574752114		1.1301025883

						T3S3_S16		19.149		19.238		16.949		2.2		2.289		2.131		2.289						2.132		-1.136										1.0033459412		1.1884395306

								19.147		19.248		16.946		2.201		2.302		2.132		2.302				Mean		1.331		-0.1374444444										1.0033459412		1.1667151586

												Total		28.443		16.521								Sdv		0.2885077989		0.1010276709

												Mean		3.5055555556		1.8356666667		2.3908888889		1.8356666667				SE		0.0961692663		0.0336758903										1.0462785968		1.2476777219		2.0651958395		2.3745888227

												Fold Change C vs R

												Overall Mean

																																				0								d

						w16		coast						b																						0

						Samples		Hsp 70		hsp90		rps7		Delta CT Hsp70												c		r								1

						T1S1_W16		15.307		19.31		18.846		-3.539										70		0.5570008378		0.0961692663								1

						T1S1_W16		15.308		19.33		18.845		-3.537										90		0.6288642256		0.0336758903								0

								15.306		19.32		18.844		-3.538																						0

						T2S1_W16		19.259		24.925		24.663		-5.404																						1

						T2S1_W16		19.257		24.126		23.621		-4.364																						0

								19.258		23.797		23.439		-4.181																						3

						T3S1_W16		21.526		24.913		24.723		-3.197																						1

						T3S1_W16		21.529		24.317		24.11		-2.581

								20.527		24.315		23.707		-3.18

												Total		-24.563

												Mean		-3.7245555556

												Fold Change C vs R

												Overall Mean

						-0.8208333333																														0

																																				1

																																				0

						w16		reef						b																						1

						Samples		Hsp 70		hsp90		rps7		Delta CT Hsp70																						1

						T1S3_W16		25.971		33.031		24.468		1.503																						0

						T1S3_W16		27.971		33.031		26.09		1.881																						1

								24.971		31.931		23.236		1.735																						1

						T2S3_W16		25.971		32.341		24.979		0.992																						0

						T2S3_W16		24.636		31.268		23.531		1.105																						5

								24.636		26.328		23.297		1.339																						1

						T3S3_W16		24.636		26.328		23.297		1.339																						1

						T3S3_W16		20.691		24.508		20.622		0.069																						1

								20.691		24.06		20.622		0.069

												Total		0.2786666667

												Mean		1.1146666667

						s16

								hsp 70		hp90				rps7

				1		11(1) rps7 ENDO 22.838 0		22.916		25.819				25.014

				2		11(2) rps7 ENDO 23.263 0				36.23				23.152

				3		11(3) rps7 ENDO 23.839 0		32.012		17.914				13.238						19.310 0

				4		21(1) rps7 ENDO 23.699 0		31.206		31.849				25.65						T2S1_W16 Hsp90 Target 24.126 -3.314 0

				5		21(2) rps7 ENDO 0		17.429		20.003				17.595						T3S1_W16 Hsp90 Target 24.317 -2.452 0

				6		21(3) rps7 ENDO 24.179 0		12.494		32.382				14.524						NTC_W16 Hsp90 Target 39.841 0

				7		31(1) rps7 ENDO 23.325 0		35.243		31.846				24.111						T1S3__W16 Hsp90 Target 33.031 0

				8		312) rps7 ENDO 21.778 0		31.87		38.552				22.745						T2S3__W16 Hsp90 Target 35.341 0

				9		31(3) rps7 ENDO 24.998 0		24.236		12.309				21.744						T3S3__W16 Hsp90 Target 26.328

				10		13(1) rps7 ENDO 21.521 0						21.521								yohan061016_result

				11		13(2) rps7 ENDO 23.161 0		21.493		21.381		23.161		18.387						s_LABELLED

				12		13(3) rps7 ENDO 23.963 0				14.063		23.963		13.83						E10 NTC_W16 hsp70 Undet. 0.025199 Manual Manual [3,15]

				13		23(1) rps7 ENDO 23.385 0		22.105		19.115		23.385		24.957						yohan061016_result

				14		23(2) rps7 ENDO 23.274 0		16.567		20.222		23.274		18.95						s_LABELLED

				15		23(3) rps7 ENDO 23.897 0		22.603		34.158		23.897								F1 T1S3_W16 hsp70 Undet. 0.025199 Manual Manual [3,15]

				16		33(1) rps7 ENDO 24.345 0		19.149		19.96		24.345								yohan061016_result

				17		33(2) rps7 ENDO 22.700 0		30.244		19.238		22.7		16.949						s_LABELLED

				18		33(3) rps7 ENDO 22.595 0		16.101		32.717		22.595		21.164						F2 T2S3_W16 hsp70 Undet.

						w16		hsp 70		hp90				rps7

				1		11(1) rps7 ENDO 22.838 0		15.307		19.31				18.846

				2		11(2) rps7 ENDO 23.263 0		15.308		17.348

				3		11(3) rps7 ENDO 23.839 0

				4		21(1) rps7 ENDO 23.699 0		22.688		24.126				24.663

				5		21(2) rps7 ENDO 0		16.474		19.156				23.621

				6		21(3) rps7 ENDO 24.179 0		19.259		26.797				23.439

				7		31(1) rps7 ENDO 23.325 0		27.529		24.317				24.723

				8		312) rps7 ENDO 21.778 0								24.11

				9		31(3) rps7 ENDO 24.998 0								23.707

				10		13(1) rps7 ENDO 21.521 0		31.971		33.031				24.468

				11		13(2) rps7 ENDO 23.161 0								26.09

				12		13(3) rps7 ENDO 23.963 0				37.445				23.236

				13		23(1) rps7 ENDO 23.385 0		0		35.341				24.979

				14		23(2) rps7 ENDO 23.274 0				38.268				23.531

				15		23(3) rps7 ENDO 23.897 0				12.475				23.297

				16		33(1) rps7 ENDO 24.345 0		24.636		26.328				25.095

				17		33(2) rps7 ENDO 22.700 0		20.691		22.508				20.622

				18		33(3) rps7 ENDO 22.595 0				20.06				20.622
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		Target		Normalization 1		NormalizationII												hsp70		rpsz		hsp70

				∆CT= GAPDH-TARGET		∆∆CTr  = ∆CTcontrol -∆CT gene1		2^∆CTr		fold-change				log2 FC				Av. Ct

		control		1.479466862												S14_coast		19.876		23.5131111111		34.1685555556

		gene1		-8.645160464		10.124627326		1116.3914970554								S14_Reef		29.6062222222		23.2045555556		33.2353333333

		hsp70		∆CT= TARGET- HSK		∆∆CTr  = ∆CT Sum-∆CTcontrol		∆∆CTr  = ∆CT Coast-∆CTcontrol		2^-(∆∆CTr) Sum vs win		for graph		2^-(∆∆CTr) Coast vs reef		W14_coast		21		23.694		35.1445555556

		Near-coast		-0.8208333333		3.17				9.0004678775		9.0004678775		512.1660726122		W14_Reef		34.053		23.7728888889		34.053

		Reef		3.5055555556		2.39				5.2415736154		5.2415736154

		Near-coast		-3.7245555556				1

		Reef		1.1146666667

		Coral_hsp90

		Near-coast		2.9806666667		2.9806666667		7.8935083687		7.8935083687		7.8935083687						s14vsw14

		Reef		1.8356666667		1.8356666667		3.5693630926		0.2801620272		-0.2801620272						0		0

		Near-coast		0		0		1										0		0

		Reef		0

																		0		0		7.8935083687		0

																						2.9806666667		0

																		c		r

																70		0.5570008378		0.0961692663

																90		0.6288642256		0.0336758903
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hsp70



				0.5570008378		0.5570008378

				0.0961692663		0.0961692663



Summer Day 2016

Fold change in host hsp70 transcript level relative to winter samples

*,a

*,b



				0.6288642256		0.6288642256

				0.0336758903		0.0336758903



Summer Day 2016

Fold change in host hsp90 transcript level relative to winter samples

*,a

*,b



						Symbiodinium																				Hsp70		Hsp90

						s14		Coast																		S14_coast-W14 coast		S14_coast-W14 coast

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct						∆∆CTr  = ∆CTcontrol -∆CT gene1		∆∆CTr  = ∆CTcontrol -∆CT gene1

						T1S1		18.872		16.434		17.979		0.893		-1.545		-1.545								2.339		-6.202

						11(2)		18.761		16.412		17.994		0.767		-1.582		-1.582								2.518		-5.536

						11(3)		18.983		17.394		18.334		0.649		-0.94		-0.94								1.8		-5.692

						21(1)		17.558		14.464		15.985		1.573		-1.521		-1.521								3.624		-5.126

						21(2)		17.756		14.198		15.955		1.801		-1.757		-1.757								3.959		-5.414

						21(3)		17.957		14.73		15.9875		1.9695		-1.2575		-1.2575								4.0225		-4.6485

						31(1)		24.272		20.098		22.918		1.354		-2.82		-1.2575								3.298		-6.0145

						31(2)		24.46		20.859		22.904		1.556		-2.045		-2.82								3.111		-6.526

						31(3)		24.382		20.439		22.894		1.488		-2.455		-2.045								3.144		-6.968

				average ct				20.516125		17.2253333333		18.9945		1.3389444444		-1.7691666667		-1.6361111111		0.321722533				mean		3.0906111111		-5.7918888889

				sd				3.2283252375		2.6484893336		3.0759214676		0.4660264507		0.5859862413		0.5453370963		0				sdv		0.7509806829		0.7166681928

																								se		0.2503268943		0.2388893976

																										Hsp70		Hsp90

						s14		reef																		S14_reef-W14 reef		S14_reef-W14 reef

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct						∆∆CTr  = ∆CTcontrol -∆CT gene1		∆∆CTr  = ∆CTcontrol -∆CT gene1

						13(1)		22.764		21.699		23.808		-1.044				-2.109								1.475		-4.398

						13(2)		22.548		21.722		23.829		-1.281				-2.107						0		0.97		-4.541

						13(3)		22.98		21.902		23.818		-0.838				-1.916								0.911		-4.575

						23(1)		17.672		16.855		18.833		-1.161				-1.978								0.684		-4.961

						23(2)		17.585		17.172		18.851		-1.266				-1.679								0.385		-3.436

						23(3)		17.655		16.672		18.796		-1.141				-2.124								1.006		-3.313

						33(1)		17.741		17.335		19.524		-1.783				-2.189								-0.132		-4.474

						33(2)		17.754		17.335		19.524		-1.77				-2.189								-0.652		-4.407

						33(3)		15.783		15.013		16.921		-1.138				-1.908								0.636		-3.84

				average ct				19.1646666667		18.4116666667		20.4337777778		-1.2995714286		0		-2.0221111111		2^				mean		0.587		-4.2161111111

				sd				2.770692242		2.6173239196		2.6483688271		0.3511015319		0		0.1676278948		0				sdv		0.6442501455		0.5579969634

																								se		0.2147500485		0.1859989878

						w14		Coast																		c		r

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct				70		0.2503268943		0.2147500485

						T1S1		22.583		28.686		24.029		-1.446				4.657						90		0.2388893976		0.1859989878

						11(2)		22.278		27.983		24.029		-1.751				3.954

						11(3)		22.878		28.781		24.029		-1.151				4.752

						21(1)		21.978		27.634		24.029		-2.051				3.605

						21(2)		21.871		27.686		24.029		-2.158				3.657

						21(3)		21.976		27.42		24.029		-2.053				3.391

						31(1)		22.085		28.786		24.029		-1.944				4.757

						31(2)		22.474		27.735		24.029		-1.555				3.706

						31(3)		22.373		28.952		24.029		-1.656				4.923

				average ct				22.2773333333		28.1847777778		24.029		-1.7516666667		0		4.1557777778		17.8243526684

				sd				0.3325214279		0.6058916524		0		0.3325214279		0		0.6058916524		0

						w14		reef

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct

						13(1)		22.278		27.086		24.797		-2.519				2.289

						13(2)		22.278		26.963		24.529		-2.251				2.434

						13(3)		22.278		26.686		24.027		-1.749				2.659

						23(1)		22.278		27.106		24.123		-1.845				2.983

						23(2)		22.278		25.686		23.929		-1.651				1.757

						23(3)		22.278		25.614		24.425		-2.147				1.189

						33(1)		22.278		26.214		23.929		-1.651				2.285

						33(2)		22.278		25.614		23.396		-1.118				2.218

						33(3)		22.278		25.984		24.052		-1.774				1.932

				average ct				22.278		26.3281111111		24.1341111111		-1.8561111111		0		2.194		2^

				sd				0		0.6397582443		0.4073178871		0.4073178871		0		0.52247799		0





		Target		Normalization 1		NormalizationII										hsp70		rpsz		hsp970

				∆CT= GAPDH-TARGET		∆∆CTr  = ∆CTcontrol -∆CT gene1		2^∆CTr		fold-change		log2 FC				Av. Ct

		control		1.479466862										S14_coast		19.876		23.5131111111		34.1685555556

		gene1		-8.645160464		10.124627326		1116.3914970554						S14_Reef		29.6062222222		23.2045555556		33.2353333333

		hsp70												W14_coast		21		23.694		35.1445555556

		Near-coast		1.2683333333		3.0193333333		8.1079283141		8.1079283141				W14_Reef		34.053		23.7728888889		34.053

		Reef		-1.19025		0.46075		1.3762570937		1.3762570937

		Near-coast		-1.751		-0.1		0.9330329915

		Reef		-1.651

		hsp90

		Near-coast		-1.4405		-5.4405		43.4263863092		-43.4263863092						s14vsw14

		Reef		-2.05075		-4.67175		25.4880659532		-25.4880659532						0.1867051119		0

		Near-coast		4		1.379		2.6008802931								5.3560397461		0

		Reef		2.621

																0		0		16.6968031649		0

																				4.0615		0





				0.2503268943		0.2503268943

				0.2147500485		0.2147500485



hsp70

Summer Day 2014

Fold change in Symbiodinium hsp70 transcript level relative o winter samples

*,a

*,b



				0.2388893976		0.2388893976

				0.1859989878		0.1859989878



hsp90

Summer Day 2014

Fold change in Symbiodinium hsp90 transcript level relative o winter samples

*,a

*,a



		

						Symbiodinium																				Hsp70						Hsp90

						s16		Coast						hsk-goi												S14_coast-W14 coast						S14_coast-W14 coast

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct						∆∆CTr  = ∆CTcontrol -∆CT gene1		2^∆CTr				∆∆CTr  = ∆CTcontrol -∆CT gene1		2^∆CTr

						T1S1		16.749		21.072		19.1		-2.351		0		1.972								-4.028						-18.653

						11(2)		16.749				19.1		-2.351		1.972		-19.1								-3.337						5.822

						11(3)		16.749		26.051		19.1		-2.351		6.951		6.951								-3.286						-0.926

						21(1)		19.74		26.131		28.065				-10.697		-1.934								-2.135						-6.143

						21(2)		19.74		17.368		25.9		-6.16		0		-8.532								-7.237						-13.672

						21(3)		20.834		19.092		25.9		-5.066		-6.808		-6.808								-5.811						-2.608

						31(1)		29.214		37.643		36.407				-1.614		1.236								0						-0.378

						31(2)		29.214		36.029		36.407				0		-0.378								0						-15.18

						31(3)		29.214		21.227		36.407				-15.18		-15.18								-5.1092285714						-5.6557301587

				average ct										-3.6558		0		-4.6414444444		0.0400669237						-3.4381365079						-6.3770811287

				sd										1.8280584509		0		8.5008481211		0

																										Hsp70						Hsp90

						s16		reef																		S14_reef-W14 reef						S14_reef-W14 reef

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct						∆∆CTr  = ∆CTcontrol -∆CT gene1		2^∆CTr				∆∆CTr  = ∆CTcontrol -∆CT gene1		2^∆CTr

						13(1)		15.254		13.542		15.704		-0.45				-2.162								0						-1.442

						13(2)		20.202		14.262		15.704						-1.442								-0.634						-3.889

						13(3)		17.517		14.262		18.151		-0.634				-3.889								5.045						-2.463

						23(1)		18.582		16.899		19.362		-0.78				-2.463								-1.99						-2.297

						23(2)		16.153		15.846		18.143		-1.99				-2.297								-1.844						-0.082

						23(3)		16.299		18.061		18.143		-1.844				-0.082								9.176						5.514

						33(1)				18.061		17.754														0						2.231

						33(2)		17.866		18.061		17.754														3.843						8.348

						33(3)		16.537		18.061		17.754		-1.217				0.307								5.67225						2.4212142857

				average ct										-1.293		0		-1.7182857143		2^						2.1409166667						0.9268015873

				sd										0.6108674161		0		1.4522361739		0						2.3787962963						1.1900017637

						w16		Coast

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct

						T1S1		16.772		14.202		15.095		1.677				-0.893

						11(2)		16.772		15.339		15.786		0.986				-0.447

						11(3)		14.823		15.017		13.888		0.935				1.129

						21(1)		19.464		16.321		17.329		2.135				-1.008

						21(2)		18.406		14.94		17.329		1.077				-2.389

						21(3)		18.074		24.193		17.329		0.745				6.864

						31(1)		19.948		21.173		17.329		2.619				3.844

						31(2)

						31(3)		30.362

				average ct				19.327625		17.3121428571		16.2978571429		1.4534285714		0		1.0142857143		2.0199025812

				sd				4.7499766597		3.8230834165		1.400553275		0.7075671599		0		3.2579310262		0

						w16		reef

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct

						13(1)		21.226		28.254		29.026		-7.8				-0.772

						13(2)		21.226		37.422

						13(3)

						23(1)		30				35.825		-5.825

						23(2)

						23(3)

						33(1)		16.272		19.934		25.448		-9.176				-5.514

						33(2)		20.388		23.217		25.448						-2.231

						33(3)		20.388		17.407		25.448		-5.06				-8.041

				average ct				21.5833333333		25.2468		28.239		-6.96525		0		-4.1395		2^

				sd				4.520255686		7.9228647407		4.5148590233		1.8721085038		0		3.2707481815		0





		

						Symbiodinium																				Hsp70		Hsp90

						s16		Coast						hsk-goi												S14_coast-W14 coast		S14_coast-W14 coast

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct						∆∆CTr  = ∆CTcontrol -∆CT gene1		∆∆CTr  = ∆CTcontrol -∆CT gene1

						T1S1		16.749		21.072		19.1		-2.351		0		1.972								-6.028		0.865

						11(2)		16.749		21.072		19.1		-2.351		1.972		1.972								-5.337		0.419

						11(3)		16.749		21.072		19.1		-2.351		1.972		1.972								-3.286		0.843

						21(1)		25.74		29.131		28.065		-2.325		-1.934		1.066								-4.46		0.074

						21(2)		21.74		26.131		25.9		-4.16		0		0.231								-5.237		-1.38

						21(3)		20.834		26.131		25.9		-5.066		0.231		0.231								-5.811		-1.633

						31(1)		29.214		37.643		36.407				-0.614		1.236										-2.608

						31(2)		29.214		37.029		36.407				0		0.622										-3.108

						31(3)		29.214		37.227		36.407				0.82		0.82										-2.973

				average ct										-3.1006666667		0		1.1246666667		2.180511602				Mean		-5.0265		-1.0556666667

				sd										1.2060166942		0		0.7169844838		0				Sdv		1.0108833266		1.1046365315

																								SE		0.4126913899		0.3682121772

																										Hsp70		Hsp90

						s16		reef																		S14_reef-W14 reef		S14_reef-W14 reef

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct						∆∆CTr  = ∆CTcontrol -∆CT gene1		∆∆CTr  = ∆CTcontrol -∆CT gene1

						13(1)		15.254		13.542		15.704		-0.45				-2.162								7.35		-1.39

						13(2)		15.202		14.262		15.704		-0.502				-1.442								3.947		0.811

						13(3)		17.517		14.262		18.151		-0.634				-3.889								7.276		-3.205

						23(1)		18.582		16.899		19.362		-0.78				-2.463								4.856		-0.007

						23(2)		16.153		15.846		18.143		-1.99				-2.297								2.483		-0.509

						23(3)		16.299		18.061		18.143		-1.844				-0.082								3.363		1.869

						33(1)		17.145		17.012		17.754		-0.609				-0.742								5.567		4.772

						33(2)		17.166		17.161		17.754		-0.588				-0.593								4.992		2.158

						33(3)		16.537		17.241		17.754		-1.217				-0.513								3.413		3.218

				average ct										-1.0945714286		0		-1.5758888889		2^				Mean		4.8052222222		0.8574444444

				sd										0.6030339562		0		1.2268751408		0				Sdv		1.7082869912		2.4439136191

																								SE		0.5694289971		0.814637873

						w16		Coast

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct				70		0.4126913899		0.5694289971

						T1S1		16.772		14.202		13.095		3.677				1.107						90		0.3682121772		0.814637873

						11(2)		16.772		15.339		13.786		2.986				1.553

						11(3)		14.823		15.017		13.888		0.935				1.129

						21(1)		19.464		18.321		17.329		2.135				0.992

						21(2)		18.406		18.94		17.329		1.077				1.611

						21(3)		18.074		19.193		17.329		0.745				1.864

						31(1)		19.948		21.173		17.329		2.619				3.844

						31(2)		19.863		21.173		17.443		2.42				3.73

						31(3)		19.842		21.173		17.38		2.462				3.793

				average ct				18.2182222222		18.2812222222		16.1008888889		2.1173333333		0		1.7285714286		3.3139950062

				sd				1.7906965668		2.7907417821		1.8960937111		1.0008140437		0		1.2377996607		0

						w16		reef

						Samples		GOI:Hsp70		GOI HSP90		Control: RpS4		Delta CT Hsp70		2^Delta Ct		Delta CT Hsp90		2^Delta Ct

						13(1)		21.226		28.254		29.026		-7.8				-0.772

						13(2)		25.226		27.422		29.675		-4.449				-2.253

						13(3)		21.226		28.452		29.136		-7.91				-0.684

						23(1)		30.189		33.369		35.825		-5.636				-2.456

						23(2)		30.684		33.369		35.157		-4.473				-1.788

						23(3)		30.113		33.369		35.32		-5.207				-1.951

						33(1)		19.272		19.934		25.448		-6.176				-5.514

						33(2)		20.388		23.217		25.968		-5.58				-2.751

						33(3)		20.388		21.287		25.018		-4.63				-3.731

				average ct				24.3013333333		27.6303333333		30.0636666667		-5.7623333333		0		-2.4333333333		2^

				sd				4.807174716		5.2303599303		4.3644879711		1.3211113693		0		1.4907082209		0





		Target		Normalization 1		NormalizationII												hsp70		rpsz		hsp70

				∆CT= GAPDH-TARGET		∆∆CTr  = ∆CTcontrol -∆CT gene1		2^∆CTr		fold-change				log2 FC				Av. Ct

		control		1.479466862												S14_coast		19.876		23.5131111111		34.1685555556

		gene1		-8.645160464		10.124627326		1116.3914970554								S14_Reef		29.6062222222		23.2045555556		33.2353333333

		hsp70		∆CT= TARGET- HSK		∆∆CTr  = ∆CT Sum-∆CTcontrol		∆∆CTr  = ∆CT Coast-∆CTcontrol		2^-(∆∆CTr) Sum vs win		for graph		2^-(∆∆CTr) Coast vs reef		W14_coast		21		23.694		35.1445555556

		Near-coast		-3.1006666667		-5.218				37.2198413295		-37.2198413295		160062160275.223		W14_Reef		34.053		23.7728888889		34.053

		Reef		-1.0945714286		4.6677619048				25.4177056448		25.4177056448

		Near-coast		2.1173333333				1

		Reef		-5.7623333333

		Coral_hsp90

		Near-coast		1.1246666667		-0.6039047619		1.5198245234		1.5198245234		-1.5198245234						s14vsw14

		Reef		-1.5758888889		0.8574444444		1.811826041		1.811826041		1.811826041						0		0

		Near-coast		1.7285714286		4.1619047619		17.9002119127										0		0

		Reef		-2.4333333333

																		0		0		0.0849053928		0

																						-3.558		0





		



log 2(relative expression)

Hsp70 - Year 2014



		





		



Coral_hsp90



		



hsp70



				0.4126913899		0.3682121772

				0.5694289971		0.814637873



Summer Day 2014

Fold change in Symbiodinium hsp70 transcript level relative o winter samples

sym_Hsp70_2016



				0.3682121772		0.3682121772

				0.814637873		0.814637873



Summer Day 2014

Fold change in Symbiodinium hsp90 transcript level relative o winter samples

sym_Hsp90_2016



		





		Near-coast

		Reef



Summer

Hsp70 expression Rel. to winter samples

Coral_Hsp70_2016

9.0004678775

5.2415736154



		7.8935083687

		-0.2801620272



Hsp90 expression Rel. to winter samples

Coral_Hsp90_2016



		Near-coast

		Reef



Summer

Hsp70 expression Rel. to winter samples

Coral_Hsp70_2014

1.072121406

0.4230141353



		1.2389850076

		-0.8412850817



Hsp90 expression Rel. to winter samples

Coral_Hsp90_2014



		





		Near-coast

		Reef



Hsp70 expression Rel. to winter samples

sym_Hsp70_2016

-37.2198413295

25.4177056448



		Near-coast

		Reef



Hsp90 expression Rel. to winter samples

sym_Hsp90_2016

-1.5198245234

1.811826041



		Near-coast

		Reef



hsp70

Sym_2014_hsp70

8.1079283141

1.3762570937



		-43.4263863092

		-25.4880659532



hsp90

Sym_2014_hsp90




