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CHAPTER 

8

Spatial and temporal variation in larval settlement of reefbuilding corals in mariculture 

INTRODUCTION

The production of large amounts of sexual recruits requires appropriate techniques to achieve high settlement rates. In mariculture, factors negatively influencing settlement such as competition by sessile animals and predation by corallivors can be effectively excluded, whereas other crucial factors such as competition by algae and biological settlement inducers might play a major role. However, there is currently no literature available on the influence of the biological composition of substrates on coral settlement in mariculture and aquaculture. 

I investigated the influence of substrate condition on the settlement rate of two brooding coral species. In a pre-study I noticed temporal variation in settlement. For a better understanding of the importance of this phenomenon in coral mariculture, I included it in this study.
METHODS

Collection of planulae
Larvae of 20 colonies of the Caribbean reefbuilding corals Agaricia humilis (diameter 4.14 ± 0.58 cm; mean ± SD) and Favia fragum (diameter 3.85 ± 0.42 cm; mean ± SD) were daily collected for 3 months in the morning following the protocol of chapter 6. Each colony was fixed to a device using plankton mesh cylinder to allow water exchange and to collect planulae colony-specifically. The basis of each collection device consisted of a mold (polyurethane casting resin), which developed a biofilm. To exclude the growth of filamentous algae, this biofilm was daily maintained (directly after larvae collection) by cleaning the mold with a brush. Due to the arrangement of the collection devices near the water surface (open top of mesh cylinder was not submerged), larvae could be easily collected using a plastic pipette without disturbing the colonies. Larvae of both species were generally released within 2 hr after sunset (chapter 6).    

Incubation of settlement tiles

I used two different types of substrate tiles, which were arranged chessboard-like on polystyrene grids (see chapter 5) and incubated for 3 months under different light conditions with and without grazers to develop a biofilm. 

Tiles were located 10 cm below the water surface under (1) 250 W HQI 6,000 K (= 6 K; daylight spectrum) with a quantum flux of 420.3 ± 32.4 μmol m-2 s-1 (mean ± SD) and under (2) 250 W HQI 20,000 K (= 20 K; blue light spectrum) with a quantum flux of 303.8 ± 25.7 μmol m-2 s-1 (mean ± SD), respectively. Half of the tiles under each light condition were maintained (3) without any grazers, the other half of the tiles were (4) grazed by herbivorous hermit crabs (Paguristes spp.) in a density of 100 specimens m-2. Pre studies using sea urchins (Echinometra lucunter) to control algae growth during tile conditioning showed patchiness of highly grazed spots and non-grazed spots within one treatment. 

All tiles were incubated in a 10 m3 closed re-circulation system designed similarly to the system (5,000 L volume) described in chapter 9. The system was started 12 months prior to the experiment by introducing approx. 200 kg of Live Rock (coral reef substrate containing all its associated organisms; here: aquacultured in Florida, USA, and field-collected at Curaçao, Netherlands Antilles). 

The water quality of the system was weekly checked using potentiometric  titration (Titro Line easy, Schott GmbH, Germany), galvanomerty (Oxi 330i, WTW GmbH, Germany) and photo spectrometry (DR/4000U Photospectrometer, HACH Company U.S.A.): Temp. 25,5 ºC, dissolved oxygen 103.0 %, pH 8.26, salinity 36.0 ‰, alkalinity 3.37 meq l-1, NH3-N 0,004 mg l-1, NO2-N 0.005 mg l-1, NO3-N 4.1 mg l-1, Ca2+ 431.7 mg l-1, Mg2+ 1307.5 mg l-1, PO4-P 0.013 mg l-1. These values are within the range of those in the field, however, nitrate showed slightly higher concentrations (see Sorokin, 1995; Adey and Loveland, 1998).

Temporal settlement

In pre studies, I observed that a reasonable number of larvae of Favia fragum already settled on the molds of the larval collection device already during the night of planulation. Since this phenomenon may significantly reduce the number of available propagules for the production of sexual recruits, I quantified the number of settlers 12 hr after release. Each colony of both species was monitored over the entire collection period. Settlers located on the biologically conditioned molds were immediately removed from the system after being recorded. Remaining larvae were pooled and used for spatial settlement experiments. 

Spatial settlement
Twenty tiles of each type (flat and pyramid) were placed chessboard-like in a polystyrene grid, which prior to the experiment was fixed on the bottom of a 1.5 L polystyrene container with silicon. One grid giving space for 40 tiles fits exactly in the plastic container with margins of <5 mm around filled with silicon. Prepared containers were incubated in seawater with daily 100 % water exchange at room temperature until the pH was not reduced any longer by acid released by freshly applied silicon (~ 7 days). After placing the tiles, containers were carefully filled with 1.2 L seawater (36 ‰) to avoid any changing of the algal distribution among the tiles. Finally 100 larvae were added per treatment (4 replicates) and incubated at 26 ˚C for 24 h at room light (60 μmol m-2 s-1). 

Data acquisition and analysis

Each tile was checked separately under the microscope for settled larvae. I define settlers as attached larvae in a flattened disc shape showing initial metamorphosis (see Harrison and Wallace, 1990). Regarding potential settlement locations on the tiles, 4 surface categories were defined following chapter 5: (1) within the grooves (2.70 ± 0.33 cm2; mean ± SD) or (2) outside the grooves (4.27 ± 0.13 cm2; mean ± SD) of horizontal tiles, and (3) within the grooves (6.18 ± 0.18 cm2; mean ± SD) or (4) outside the grooves (11.13 ± 0.34 cm2; mean ± SD) of vertical tiles. Settlement data were root-transformed and tested with a 2-factor ANOVA with the factors “surface category” (see above) and “ tile incubation”: (1) 6 K light with grazing, (2) 6 K light without grazing, (3) 20 K light with grazing, and (4) 20 K without grazing.

From 4 tiles per treatment (randomly chosen), digital microscopic pictures were taken (AxioCam MRc, Carl Zeiss Vision GmbH Germany), which were used to identify algal groups and to measure their surface cover for each surface category (AxioVision 3.1, Carl Zeiss Vision GmbH Germany). In order to identify the influence of the 3-month incubation period of the tiles on the developing biofilm, data were root-transformed, and tested with a 2-factor ANOVA using the factors defined above. Analyses were conducted separately and only for the 4 most dominant algal groups. 

Whenever analysis of variance indicated significant differences, a multiple comparison of means was conducted using Tukey’s test. Each coral species was separately analyzed (SPSS 12.0).

RESULTS

Temporal settlement 

A total of 5,801 larvae were released in Agaricia humilis (18 colonies planulated) of which 14.5 % (from 5 colonies) settled within 12 hr after release before larval collection occurred. The relative number of settled larvae differed significantly between the colonies (Kruskal-Wallis ANOVA, H = 373.62, p < 0.001) with one colony showing a settlement rate of 52.6 % under optimum conditions within the first 12 hr. Over the entire period, the same colony released almost one third of the total number of larvae whilst others released < 10 (214.8 ± 336.9 larvae colony-1; mean ± SD). Under optimum settlement conditions, ~ 40 % of the overall collected larvae settled 12-36 hr after being released. 36 hr and later, < 10 % of the remaining larvae settled. 

Favia fragum released a total of 4,020 larvae (all colonies planulated; 134.0 ± 86.3 larvae colony-1; mean ± SD) of which 42.1 % settled under optimum conditions within 12 hr after planulation. All colonies released larvae that settled in the night of planulation, however, the relative number of settlers per colony differed significantly (Kruskal-Wallis ANOVA, H = 244.34, p < 0.001). Approximately 55 % of the collected larvae settled 12-36 hr after planulation. Less than 10 % of the remaining larvae settled later than 36 hr after being released.   
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Spatial settlement

	
	
	Larval settlement on tiles

	
	
	
	Flat tiles
	Pyramid tiles

	
	
	Total
	In grooves
	On ridges
	In grooves
	On ridges

	
	Variable
	Mean±SD %
	Mean±SD cm-2

	A. humilis
	DL/+G
	17.5±8.2
	0.060±0.046
	0.003±0.006
	0.113±0.055
	0.000

	
	DL/-G
	0.5±1.0
	0.000
	0.000
	0.004±0.008
	0.000

	
	BL/+G
	40.5±13.2
	0.268±0.058
	0.000
	0.211±0.085
	0.000

	
	BL/-G
	7.8±3.8
	0.000
	0.000
	0.063±0.031
	0.000

	F. fragum
	DL/+G
	57.0±4.1
	0.504±0.070
	0.021±0.011
	0.223±0.025
	0.002±0.004

	
	DL/-G
	5.5±2.6
	0.014±0.018
	0.006±0.007
	0.032±0.007
	0.001±0.002

	
	BL/+G
	43.0±6.1
	0.435±0.076
	0.006±0.007
	0.148±0.049
	0.003±0.004

	
	BL/-G
	14.0±4.9
	0.079±0.071
	0.011±0.010
	0.068±0.027
	0.002±0.004


Agaricia humilis showed lower total settlement (mean 16.6 %; n = 1600) compared to Favia fragum (mean 29.9 %; n = 1600) (Table 1). Settlement highly differed between surface categories and differently incubated tiles, and showed significant interaction between both factors for Agaricia humilis and for Favia fragum (Table 2), which indicate that the non-biotic surface structure of the tiles had a different influence on settlement success than their biotic structure (Fig. 1 and 2). Multiple comparisons showed significant differences in settlement in Agaricia humilis between all tile incubations (Tukey’s test, p ≤ 0.004) with overall highest settlement on tiles previously incubated with grazers under blue light (87.5 % of all settlers; see Table 1). Lowest settlement was recorded on non-grazed tiles under daylight (Fig. 1). 99,6% of settlers 

	
	df
	F
	p

	A. humilis
	
	
	

	Incubation of tiles
	3
	77.385
	<0.001***

	Surface 
	3
	134.001
	<0.001***

	Surface*Incubation of Tiles
	9
	31.996
	<0.001***

	
	
	
	

	F. fragum
	
	
	

	Incubation of tiles
	3
	55.117
	<0.001***

	Surface 
	3
	150.747
	<0.001***

	Surface*Incubation of Tiles
	9
	19.858
	<0.001***

	
	
	Surface cover

	
	
	
	Flat tiles
	Pyramid tiles

	
	
	Total
	In grooves
	On ridges
	In grooves
	On ridges

	
	Variable
	Mean±SD % 
	Mean±SD %

	Empty
	DL/+G
	25.07±22.36
	15.89±12.60
	9.79±4.18
	38.57±26.07
	36.03±28.60

	
	DL/-G
	3.68±6.49
	0.00
	8.60±6.73
	0.81±1.63
	5.31±5.29

	
	BL/+G
	46.50±31.50
	44.46±24.79
	68.57±37.88
	28.81±19.43
	44.15±38.14

	
	BL/-G
	2.30±5.26
	0.00
	0.67±0.71
	7.90±4.01
	0.62±0.49

	Turf algae
	DL/+G
	53.08±39.16
	80.53±12.01
	90.17±4.21
	17.85±11.71
	23.78±15.14

	
	DL/-G
	0.00
	0.00
	0.00
	0.00
	0.00

	
	BL/+G
	40.64±28.55
	54.18±24.77
	31.33±27.95
	43.94±20.55
	33.12±23.92

	
	BL/-G
	0.00
	0.00
	0.00
	0.00
	0.00

	Filament. alg.
	DL/+G
	0.00
	0.00
	0.00
	0.00
	0.00

	
	DL/-G
	95.05±7.20
	100.00±0.00
	91.40±10.72
	95.97±8.06
	92.85±7.20

	
	BL/+G
	0.00
	0.00
	0.00
	0.00
	0.00

	
	BL/-G
	79.62±31.49
	97.53±4.94
	99.05±0.57
	48.92±5.46
	73.00±10.94

	Coralline algae
	DL/+G
	21.52±33.02
	2.27±1.58
	0.04±0.05
	43.58±41.00
	40.19±39.30

	
	DL/-G
	2.16±4.62
	0.00
	0.01±0.02
	6.77±5.84
	1.84±2.04

	
	BL/+G
	9.21±19.69
	1.09±1.05
	0.10±0.20
	13.43±9.81
	22.23±21.33

	
	BL/-G
	7.23±11.80
	2.47±2.94
	0.29±0.58
	21.73±16.13
	4.41±3.13
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was located in grooves (Tukey’s test, p < 0.001) with significant differences between flat and pyramid tile (Tukey’s test, p < 0.001). The latter preferences varied depending on tile incubation.

83.7 % of all settlers in Favia fragum were located on grazed surfaces (Tukey’s test, p < 0.001; see Table 1). On these surfaces, settlement rate was independent of the light source used for incubating the tiles (Tukey’s test, p = 0,056). Regarding non-grazed surfaces, reasonably more larvae settled on those tiles incubated under blue light (Tukey’s test, p = 0.006). Similar to A. humilis, the majority of all settlers were located in the grooves (95.2 % of all settlers; Tukey’s test, p < 0.001) showing a high preference for horizontal surfaces (= flat tiles; Tukey’s test, p < 0.001). Overall highest settlement rates were obtained in the grooves of flat tiles independently of the light used for tile-incubation (see Fig. 2).


	
	df
	F
	p

	EMPTY
	
	
	

	Incubation
	3
	19.273
	<0.001***

	Surface
	3
	0.436
	0.728

	Surface*Incubation
	9
	1.725
	0.109

	
	
	
	

	TURF ALGAE
	
	
	

	Incubation
	3
	34.298
	<0.001***

	Surface
	3
	4.552
	0.007**

	Surface*Incubation
	9
	4.224
	<0.001***

	
	
	
	

	FILAMENT. ALGAE
	
	
	

	Incubation
	3
	226,926
	<0.001***

	Surface
	3
	3.178
	0.032*

	Surface*Incubation
	9
	3.159
	0.005**

	
	
	
	

	CORALLINE ALGAE
	
	
	

	Incubation
	3
	3.390
	0.025*

	Surface
	3
	5.886
	0.002**

	Surface*Incubation
	9
	1.278
	0.273


Biofilm


Six ecologically relevant categories were sufficient to describe more than 99% of the biological surface structure of tiles incubated in the aquarium system (Fig. 3 and Table 3). We focused on the 4 most abundant groups: (1) “empty” (no visible biofilm), (2) “turf algae” (thin layer of green algae turf, Chlorophyta), (3) “filamentous algae” (thick layer of filamentous mats, Chlorophyta), and (4) “coralline algae” (encrusting, Rhodophyta). Cyanobacteria (fifth group) were only associated with tiles incubated under blue light; low quantities of “sediments” (sixth group) (feces of hermit crabs) were identified on almost all tiles. Organisms such as microscopic sponges and worm-snails (Petaloconchus spp.) are listed under “others” (see Fig. 3). 

The 4 dominant groups above were highly influenced by the factor “light/grazing” and mostly by the surface category (Fig. 3 and Table 4). Filamentous algae were massively and exclusively present on non-grazed tiles (Tukey’s test, p < 0.001) with a slightly higher occurrence on flat tiles (Tukey’s test, in grooves: p = 0.04, on ridges: p = 0.574). Overall frequency of these algal mats was lower on tiles exposed to blue light (Tukey’s test, p = 0.011). Grazed tiles were mainly characterized by short algal turfs, empty space and coralline algae (Fig. 3). The latter was more abundant on pyramid tiles (Tukey’s test, p ≤ 0.045) with highest abundance on grazed surfaces incubated under daylight spectrum. Grazed tiles under blue light had the overall lowest algal cover (= “empty”) compared to all other treatments (Tukey’s test, p ≤ 0.013), whereas the surface category did not have any influence (see Table 4). Short algal turf was only present on grazed surfaces (Fig. 3). These turfs preferred to grow on flat tiles (Tukey’s test, p ≤ 0.041) independently of the light spectrum (Tukey’s test, p = 0.254). 

Filamentous algae inhibited settlement in both species, whereas empty space and short turf algae showed a positive influence on larval settlement. The presence of coralline algae was not correlated to the larval settlement rate (Table 5). Contrary to Favia fragum, Agaricia humilis consequently settled on “clean” surfaces and never near filamentous algae or sediments. 

	
	Empty
	Turf algae
	Filament. algae
	Coralline algae

	
	R2
	p
	R2
	p
	R2
	p
	R2
	p

	Agaricia humilis 
	
	
	
	
	
	
	
	

	Horizontal
	0.741
	<0.001***
	0.192
	0.090
	0.501
	0.002**
	0.002
	0.863

	Vertical
	0.091
	0.257
	0.434
	0.005**
	0.534
	0.001**
	0.027
	0.541

	
	
	
	
	
	
	
	
	

	Favia fragum
	
	
	
	
	
	
	
	

	Horizontal
	0.271
	0.023*
	0.829
	<0.001***
	0.901
	<0.001***
	0.05
	0.406

	Vertical
	0.412
	0.007**
	0.268
	0.04*
	0.617
	<0.001***
	0.191
	0.090


DISCUSSION

In the present study, the settlement of a reasonable number of larvae within the night of planulation represents an important loss of available propagules for mariculture. Individual and species-specific differences in larval settlement competency are significant. Although differences in settlement behaviour between larval released by individual colonies were at least mentioned elsewhere (Richmond, 1985; Babcock and Heyward, 1986), there is no specific literature available on this phenomenon. However, besides its ecological relevance, such differences may be of major importance in coral mariculture. In case of Favia fragum, almost half of all larvae settled before they could be collected. Assuming that larvae may delay settlement if the environment is not appropriate (see Harrison and Wallace, 1990), the genotypes of these early settlers might be better adapted to 



mariculture conditions, and therefore more valuable for an aquarium culture, e.g. to supply the ornamental trade. However, it is well known that larvae may be released in different developmental stages (Richmond, 1997; Harii et al. 2001), which could explain temporal variation in settlement. Especially stress, e.g. as a result of the collection method, can trigger the release of pre-mature larvae, which may lead to a significant delay of settlement (chapter 7). I did not carry out histological or genetic analyses to determine whether one or both factors influenced timing of settlement in the present study. If the first 36 hr after planulation could be used for inducing settlement on tiles, more than 60 % of the total amount of released larvae in Favia fragum could be used for recruit production (under the conditions of the present study). Thus and furthermore to automate breeding methods, tiles could be placed prior to planulation together with parental colonies in flow-through aquariums, which should be designed to increase the contact time of released larvae and tiles. Genetic investigation is necessary to better understand individual differences in settlement and to estimate relative fitness variation of aquarium-derived progenies under mariculture conditions. Indeed, settlement (unpublished data) and recruitment studies (chapter 9) using Favia fragum indicated rapid domestication of aquarium-derived propagules.




I could confirm high preferences of both species for the grooves in tiles, shown in chapter 5.  However, preferences for the tile-type changed in Agaricia humilis depending on the treatment of the tiles (daylight vs. blue light). The incubation of tiles had a great influence on overall settlement rate and specific settlement preferences, which so far has not been recognized in previous studies. Certain algae have been identified to influence settlement of scleractinians in the field: coralline algae may trigger (Morse et al., 1996; Negri et al., 2001) whilst cyanobacteria may reduce settlement (Kuffner and Paul, 2004). Nevertheless, regarding previous settlement experiments, substrates were mostly incubated in the field or in open-systems for basic research (Hunte and Wittenberg, 1992; Mundy and Babcock, 1998) and for aquaculture (Gateno et al., 1998; Epstein et al., 2001) without considering possible influences of the developing biofilm on the settlement rate. As shown in the present study, the incubation of substrates can be essential for the settlement success, especially if tiles are incubated ex situ without the common herbivorous fauna found in coral reefs (see Lirmann, 2001). In the present study, filamentous algae, which were negatively correlated to the presence of grazers, highly reduced settlement in the studied species. Besides grazing, the light spectrum applied for tile incubation additionally affected settlement, at least in Agaricia humilis. The combination of both conditions resulted in the overall lowest algal cover on horizontal surfaces compared to all other treatments. Due to the extremely flat shape of the primary polyps and the encrusting colony morphology in A. humilis, already a relatively thin algal layer (< 0.5 mm) might be a reasonable threat, which could explain lower settlement on horizontal surfaces, previously incubated under ‘daylight’ spectrum. However, this does not explain, why settlement in A. humilis was significantly higher on vertical surfaces incubated under blue light compared to those incubated under daylight spectrum, since the particular surface cover with algal turf and coralline algae should have clearly favored the opposite. Indeed, our observations do not necessarily confirm those of Morse et al. (1996) and Negri et al. (2001), who found coralline algae triggering larval settlement. Settlement in both species was not correlated to the presence of coralline algae; however, conditions (light spectrum, grazing) that favored growth of coralline algae did also have a positive effect on larval settlement. In this study, we excluded interaction (e.g. competition) between algal groups, however, it seems obvious that observed turf and filamentous algae might be different morphs of the same algal species exhibited under different grazing pressure. This was indicated by the gradual change of morphotypes into each other when transferred between conditions (unpublished data). My observations emphasize the importance of algal control in coral mariculture, which clearly includes the process of substrate pre-conditioning. Further research is necessary to estimate optimum incubation periods for settlement tiles, which could influence settlement success species-specifically and the importance of grazing generally. However, if incubation periods are too short, specific algal succession commonly found on newly introduced substrates might highly reduce survival of settlers (personal observation). Primary polyps of Acropora spp., which were settled on non-incubated tiles using a neuropeptide (Iwao et al., 2002; see also chapter 5), showed low post-settlement survival due to rapid algal succession on tiles when located in flow-through aquariums (Hatta, personal communication).

Algal growth also depends on nutrients (nitrogen and phosphorous), which are of major importance in closed systems with relatively limited water volume. In the present study, nitrate levels were slightly higher than commonly found in the field. I showed that, at least, relatively low elevations of nitrate might be neutralized by appropriate grazing when we assume that such nitrate concentrations do not directly affect settlement. The appropriate supply of grazing organisms in high amounts will be crucial for future coral mariculture. The hermit crabs, used in the present study were collected in the field. In order to enhance sustainability, it should be envisaged to additionally breed grazing organisms like commonly done to supply plankton food in fish breeding (Artemia spp., Brachionus spp.). We recently succeeded in breeding Paguristes spp. (unpublished data), which will help to sustainably manage the coral culture at Rotterdam Zoo.

Contrary to the field, mariculture conditions usually exclude potential competitors such as cnidarians, sponges, or mollusks (Maida et al., 1995; Sorokin, 1995), however, specific organisms may be favored in monocultures such as the anemone Aiptasia spp. and worm snails of the genus Petaloconchus. We managed to keep the number of these competitors low by not adding any organic food to the system.

In conclusion, temporal and spatial variation in larval settlement may differ inter- and partly intraspecifically with major importance in coral mariculture. Temporal variation could be partly compensated by a proper design of breeding facilities, however, more investigation is needed to evaluate the importance of genetics in parental colonies. Spatial variation in settlement is determined by the shape and the biological condition of settlement substrates. Certain algae, which can be highly influenced by culture conditions, may inhibit settlement. More research is necessary to estimate optimum incubation times for substrates, species-specific preferences and the influence of isolated algal species on settlement in order to maximize the breeding success.

REFERENCES

Adey, W.H., Loveland, K. 1998. Dynamic aquaria: building living ecosystems. London: Academic Press, 498 p.

Babcock, R.C., Heyward, A.J. 1986. Larval development of certain gamete-spawning scleractinian corals. Coral Reefs 5, 111-116.

Epstein, N., Bak, R.P.M., Rinkevich, B., 2001. Strategies for gardening denuded coral reef areas: the applicability of using different types of coral material for reef restoration. Restoration Ecology 9(4), 1-11. 

Gateno, D., Barki, Y., Rinkevich, B. 2000. Aquarium maintenance of reef octocorals raised from field collected larvae. Aquarium Sciences and Conservation 2, 227-236.
Harii, S., Omori, M., Yamakawa, H., Koike, Y. 2001. Sexual reproduction and larval settlement of the zooxanthellate coral Alveopora japonica Eguchi at high latitudes. Coral Reefs 20:19-23.

Harrison, P.L., Wallace, C.C. 1990. Reproduction, dispersal and recruitment of scleractinian corals. In: Dubinsky Z. (ed.) Ecosystems of the world. 25. Coral reefs. Elvesier, Amsterdam, pp 133-207.

Hunte, W., Wittenberg, M. 1992. Effects of eutrophication and sedimentation on juvenile corals. II. Settlement. Mar Biol 114, 625-631.

Iwao, K., Fujisawa, T., Hatta, M. 2002. A cnidarian neuropeptide of the GLWamide family induces metamorphosis of reef-building corals in the genus Acropora. Coral Reefs 21, 127-129.

Kuffner, I.B., Paul, V.J. 2004. Effects of the benthic cyanobacterium Lyngbya majuscula on larval recruitment of the reef corals Acropora surculosa and Pocillopora damicornis. Coral Reefs 23(3), 455-458.

Lirmann, D. 2001. Competition between macroalgae and corals: effects of herbivore exclusion and increased algal biomass on coral survivorship and growth. Coral Reefs 19, 392-399.

Maida, M., Sammarco, P.W., Coll, J.C. 1995. Effects of soft corals on scleractinian coral recruitment. I: Directional allelopathy and inhibition of settlement. Mar Ecol Prog Ser 121, 191-202.

Morse, A.N.C., Iwao, K., Baba, M., Shimoike, K., Hayashibara, T., Omori, M. 1996. An ancient chemosensory mechanism brings new life to coral reefs. Biol Bull 191, 149-154.

Mundy, C.N., Babcock, R.C. 1998. Role of light intensity and spectral quality in coral settlement: Implications for depth-dependent settlement. J Exp Mar Biol Ecol 223, 235-255

Negri, A.P., Webster, N.S., Hill, R.T., Heyward, A.J. 2001. Metamorphosis of broadcast spawning corals in response to bacteria isolated from crustose algae. Mar Ecol Prog Ser 223, 121-131. 

Richmond, R.H. 1985. Reversible metamorphosis in coral planulae larvae. Mar Ecol Prog Ser 22, 181-185.

Richmond, R.H. 1997. Reproduction and recruitment in corals: critical links in the persistence of reefs. In: Birkeland C (ed) Life and death of coral reefs. Chapman and Hall, New York, pp 175-197.

Sorokin, Y.I. 1995. Coral reef ecology. 102. Ecological studies. 2nd printing. Berlin: Springer, 465 p.
Fig. 1 Agaricia humilis. Larval settlement after 24 hr depending on tile shape and tile incubation. H = horizontal (flat tile), V = vertical (pyramid tile), G = in grooves, R = on ridges.





Fig. 2 Favia fragum. Larval settlement after 24 hr depending on tile shape and tile incubation. H = horizontal (flat tile), V = vertical (pyramid tile), G = in grooves, R = on ridges.





Fig. 3. Biofilm composition on settlement tiles incubated for 3 months under different environmental conditions. Relative cover is shown for each surface category:  H = horizontal (flat tile), V = vertical (pyramid tile), G = in grooves, R = on ridges.





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���














Table 1 Larval settlement in Agaricia humilis and Favia fragum on differently incubated tiles. DL = “daylight”, BL = blue light, +G = grazed, -G = non-grazed.





Table 2 Influence of differently incubated tiles (light spectrum, grazing) and tile surfaces (horizontal/vertical, grooves/ridges) on larval settlement in Agaricia humilis and Favia fragum (2-factor ANOVA).





Table 3 Surface cover of tiles by different algal groups depending on incubation conditions. DL = “daylight”, BL = blue light, +G = grazed, -G = non-grazed.





Table 4 Influence of 3 month-incubation (light spectrum, grazing) and surface category (horizontal/vertical, grooves/ridges) on biological composition of tiles (2-factor ANOVA). The 4 dominant groups were analyzed.





Table 5 Influence of different “algal groups” on settlement success in grooves of flat (= horizontal) and pyramid (= vertical) tiles. Due to low settlement rates, the remaining surfaces were not analyzed.  
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surface index

		measurement: tiles								[mm2]				assumtion: 3mm of py-tile from top is not submerged

		tile		a		b		c		d				hollow total		Pyramide surface total (incl. hollows)

		Py1		260.34		274.53		259.35		262.11		1056.33		617.56		1673.89

		Py2		267.25		281.54		274.51		264.82		1088.12		617.56		1705.68

		Py3		255.6		272.67		284.38		280.92		1093.57		617.56		1711.13

		Py4		274.07		268.85		265.8		269.49		1078.21		617.56		1695.77

		Py5		288.42		278.71		277.79		282.88		1127.8		617.56		1745.36

		Py6		284.3		264.43		289.07		287.12		1124.92		617.56		1742.48

		Py7		290.01		291.79		293.87		290.1		1165.77		617.56		1783.33

		Py8		281.11		278.81		273.48		281.77		1115.17		617.56		1732.73

		Py9		287.86		284		281.54		279.19		1132.59		617.56		1750.15						surface:				surface index

		Py10		288.53		283.46		286.72		288.47		1147.18		617.56		1764.74		stdev				pyramide		1730.526		0.4026584981

										mean		1112.966		617.56		1730.526		33.5342435927				horizontal		696.811

		hollows py		1		2		3		stdev		33.5342435927		17.8427464254								pyramide		17.31		cm2

		py1		28.13		23.96		25.09														horizontal		6.97		cm2

		py2		25.4		23.71		24.52														PY top		1.23		cm2

		py3		26.67		24.84		26.29														H side		5.02		cm2

		py4		25.91		27.71		26.55		mean		stdev

				26.5275		25.055		25.6125		25.7316666667		1.4003365396

				53.055		50.11		51.225		51.4633333333		1.4868955354		total surface per hollow py

		tile		a		b				hollow total		horizontal

		Ho1		323.03		90.59		413.62		270.12		683.74								H side

		Ho2		345.06		77.08		422.14		270.12		692.26								length		height		surface		cm2

		Ho3		349.72		93.99		443.71		270.12		713.83								22		6		132

		Ho4		346		73.99		419.99		270.12		690.11										X4		528

		Ho5		347.33		96.51		443.84		270.12		713.96						grooves		4mm2		16mm2		502		5.02

		Ho6		352.98		73.85		426.83		270.12		696.95

		Ho7		361.43		83.07		444.5		270.12		714.62								PY top

		Ho8		345.49		75.35		420.84		270.12		690.96								depth		radius		surface

		Ho9		354.81		69.95		424.76		270.12		694.88						wall		5		3		94.25

		Ho10		335.64		71.04		406.68		270.12		676.8						bottom				3		28.27

						mean		426.691		270.12		696.811		13.2320464949								TOTAL		122.52		1.23

						stdev		13.2320464949		32.7650789714

		hollows ho		1		2		3

		py1		31.5		29.19		27.32

		py2		31.72		39.63		23.91

		py3		44.33		37.22		34.62

		py4		26.77		45.76		33.21		mean		stdev

				33.58		37.95		29.765		33.765		6.880179041

				67.16		75.9		59.53		67.53		8.1912697428		total surface per hollow ho

		type		surface		stdev		index

		py grooves		617.56		17.8427464254		0.4373987953		0.44

		py rest		1112.966		33.5342435927		0.2427028319		0.24

		ho grooves		270.12		32.7650789714		1		1

		ho rest		426.691		13.2320464949		0.6330576459		0.63

		type

		py grooves		6.1756		0.1784274643		cm2

		py rest		11.12966		0.3353424359		cm2

		ho grooves		2.7012		0.3276507897		cm2

		ho rest		4.26691		0.1323204649		cm2

		py top		1.23		0.02464		cm2

		per set up

		py grooves		123.512		3.5685492851		cm2

		py rest		222.5932		6.7068487185		cm2

		ho grooves		54.024		6.5530157943		cm2

		ho rest		85.3382		2.646409299		cm2

		py top		24.6		0.4928		cm2

		plastic aquarium

		V		9X17,5		157.5

				9X11,5		103.5

						522		cm2

		H		17+11X2		28		cm2

		top pyramide tile





totalFF

				Settlement experiment																4 tiles

				Oct. 02																								settlement

																												tile

																								Combination				1								2								box/grid

		exp. nr.		Date start		Date counting		larvae start		settled total		mean settle		stdva		tiles		parallel		Species		Light		1		2		horizontal		not in row		vertical		not in row		vertical		not in row		horizontal		not in row		horizontal		vertical		non-settled		name		salinity		temp.		Comment:

		46		08/05/03		11/05/03		100		0						40				FF		roomlight		glas				0		0		0		0										0		0		4		Dirk						larvae from colony 23

		26		31/03/03		01/04/03		100		55						40		1		FF		Blue		LA2/1 grazed				26		3		29												0		0		1		Dirk						larvae from whole week, walls are black

		33		09/04/03		10/04/03		100		56						40		2		FF		Blue		LA2/1grazed				32		1		24		2										5		0		0		Dirk						larvae from 09.04.03

		34						100		59						40				FF		Blue		LA2/1grazed				28		1		31		0										1		0		3		Dirk

		35						100		49		54.75		4.1932485418		40				FF		Blue		LA2/1grazed				23		2		26		0										2		0		2		Dirk

		43		10/04/03		11/04/03		100		7						40				FF		Blue		LA2/4				2		1		5		1										0		0		3		Dirk		36.6		25.2		larvae from 10-04-03 and 09-04-03

		44		10/04/03		11/04/03		100		5						40				FF		Blue		LA2/4				1		1		4		0										0		0		5		Dirk		36.7		25.4		larvae from 10-04-03 and 09-04-03

		45		10/04/03		11/04/03		100		3						40				FF		Blue		LA2/4				0		0		3		0										0		0		6		Dirk		36.6		25.3		larvae from 10-04-03 and 09-04-03

		42		10/04/03		11/04/03		100		4		4.75		1.7078251277		40				FF		Blue		LA2/4				0		0		4		0										0		0		2		Dirk		36.5		25.3		larvae from 10-04-03 and 09-04-03

		36		05/04/03		07/04/03		100		27						40				FF		Blue		LA4/1grazed				9		0		18		2										8		0		0		Marcel		37		25.6		larvae from 05-04-03

		37		08/04/03		09/04/03		100		37						40				FF		Blue		LA4/1grazed				27		1		10		1										6		0		7		Marcel		36.7		24.9		larvae from 08-04-03

		38		12/04/03		14/04/03		100		51						40				FF		Blue		LA4/1grazed				27		1		24		0										2		0		2		Dirk		37		25.8		larvae from 12-04-03

		39						100		37		38		9.8657657246		40				FF		Blue		LA4/1grazed				16		0		21		0										3		0		0		Dirk		36.8		25.4

		27		02/04/03		03/04/03		100		15						40		1		FF		Blue		LA4/4				2		1		13		2										0		0		4		Dirk		36.5		25.6		larvae from 02-04-03

		28		03/04/03		04/04/03		100		11						40		2		FF		Blue		LA4/4				3		1		8		0										0		0		2		Dirk		36.6		26		larvae from 02-04-03 and 03-04-03

		30		04/04/03		05/04/03		100		8						40		3		FF		Blue		LA4/4				2		0		6		0										19		0		0		Marcel		36.4		25		larvae from 04-04-03

		31		11/04/03		12/04/03		100		16		12.5		3.6968455021		40		4		FF		Blue		LA4/4				10		2		6		0										3		0		6		Dirk		36.4		25.2		larvae from 11-04-03

		51						100		3						40				FF		daylight		LA2/4				1		1		2		1										0		0		5

		52						100		5						40				FF		daylight		LA2/4				0		0		5		0										0		0		3

		53						100		6						40				FF		daylight		LA2/4				2		2		4		1										0		0		3

		54						100		4		4.5		1.2909944487		40				FF		daylight		LA2/4				1		0		3		0										0		0		2

		55						100		44						40				FF		daylight		LA2/1 grazed				18		2		26		0										0		0		1

		56						100		57						40				FF		daylight		LA2/1grazed				30		1		27		2										5		0		0

		57						100		56						40				FF		daylight		LA2/1grazed				32		1		24		0										1		0		3

		58						100		49		51.5		6.1373175465		40				FF		daylight		LA2/1grazed				22		2		27		0										2		0		2

		59						100		12						40				FF		daylight		LA4/4				1		1		11		2										0		0		4

		60						100		14						40				FF		daylight		LA4/4				2		1		12		0										0		0		2

		61						100		8						40				FF		daylight		LA4/4				0		0		8		1										19		0		0

		62						100		16		12.5		3.4156502553		40				FF		daylight		LA4/4				7		2		9		0										3		0		6

		63						100		53						40				FF		daylight		LA4/1grazed				27		1		26		0										4		0		3

		64						100		48						40				FF		daylight		LA4/1grazed				25		2		23		0										2		0		1

		47		16/05/03		18/05/03		100		55						40				FF		daylight		LA4/1 grazed				24		2		31		0										2		0		1		Dirk		37.2		25.2		larvae from today

		48		17/05/03		18/05/03		100		57		53.25		3.8622100754		40				FF		daylight		LA4/1 grazed				30		4		27		1										3		0		2		Dirk		36.7		25.3		larvae from today

								3300





calculationFF

										settlement

										tile

		Light								horizontal		not in row		vertical		not in row		V top

		Blue		LA2/1 grazed						26		3		29		0		1		py grooves		123.512		3.5685492851		cm2

		Blue		LA2/1grazed						32		1		24		2		0		py rest		222.5932		6.7068487185		cm2

		Blue		LA2/1grazed						28		1		31		0		1		ho grooves		54.024		6.5530157943		cm2

		Blue		LA2/1grazed						23		2		26		0		0		ho rest		85.3382		2.646409299		cm2

		Blue		LA2/4						2		1		5		1		0

		Blue		LA2/4						1		1		4		0		0

		Blue		LA2/4						0		0		3		0		0

		Blue		LA2/4						0		0		4		0		0

		Blue		LA4/1grazed						21		0		18		2		1

		Blue		LA4/1grazed						27		1		10		1		0

		Blue		LA4/1grazed						27		1		24		0		0

		Blue		LA4/1grazed						19		0		21		0		1

		Blue		LA4/4						2		1		13		2		0

		Blue		LA4/4						3		1		8		0		0

		Blue		LA4/4						2		0		6		0		0

		Blue		LA4/4						10		2		6		0		0

		surface corrected per 40tiles, cm2

										settlement

										tile

		Light								H grooves		H ridges		V grooves		V ridges		V top

		Blue		LA2/1 grazed						0.4812675848		0.0351542451		0.2347949997		0		0.0406504065

		Blue		LA2/1grazed						0.5923293351		0.0117180817		0.1943131032		0.0089850004		0

		Blue		LA2/1grazed						0.5182881682		0.0117180817		0.2509877583		0		0.0406504065

		Blue		LA2/1grazed						0.4257367096		0.0234361634		0.2105058618		0		0

		Blue		LA2/4						0.0370205834		0.0117180817		0.0404818965		0.0044925002		0

		Blue		LA2/4						0.0185102917		0.0117180817		0.0323855172		0		0

		Blue		LA2/4						0		0		0.0242891379		0		0

		Blue		LA2/4						0		0		0.0323855172		0		0

		Blue		LA4/1grazed						0.3887161262		0		0.1457348274		0.0089850004		0.0406504065

		Blue		LA4/1grazed						0.4997778765		0.0117180817		0.080963793		0.0044925002		0

		Blue		LA4/1grazed						0.4997778765		0.0117180817		0.1943131032		0		0

		Blue		LA4/1grazed						0.3516955427		0		0.1700239653		0		0.0406504065

		Blue		LA4/4						0.0370205834		0.0117180817		0.1052529309		0.0089850004		0

		Blue		LA4/4						0.0555308752		0.0117180817		0.0647710344		0		0

		Blue		LA4/4						0.0370205834		0		0.0485782758		0		0

		Blue		LA4/4						0.1851029172		0.0234361634		0.0485782758		0		0

		Daylight-exposed																Blue light-exposed

		Grazed								Non-grazed								Grazed								Non-grazed

		H				V				H				V				H				V				H				V

		G		R		G		R		G		R		G		R		G		R		G		R		G		R		G		R

		0.5044054494		0.020506643		0.2226504307		0.0022462501		0.0138827188		0.0058590409		0.0323855172		0.0011231251		0.4349918555		0.0058590409		0.1477589222		0.0033693752		0.0786687398		0.0117180817		0.0667951292		0.0022462501

		0.0698748189		0.0112192091		0.0251726662		0.0044925002		0.0177222551		0.0067654376		0.006610666		0.0022462501		0.0763198879		0.0067654376		0.0487466585		0.0043012415		0.0714906352		0.0095677736		0.0267507443		0.0044925002
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FF algae

		

										settlement

										tile

		Light				empty				H grooves		H ridges		V grooves		V ridges		V top

		day		grazed		12.386				0.4812675848		0.0351542451		0.2347949997		0		0.0406504065

		day		grazed		12.386				0.5923293351		0.0117180817		0.1943131032		0.0089850004		0

		day		grazed		12.386				0.5182881682		0.0117180817		0.2509877583		0		0.0406504065

		day		grazed		12.386				0.4257367096		0.0234361634		0.2105058618		0		0

		day		not grazed		0				0.0370205834		0.0117180817		0.0404818965		0.0044925002		0

		day		not grazed		0				0.0185102917		0.0117180817		0.0323855172		0		0

		day		not grazed		0				0		0		0.0242891379		0		0

		day		not grazed		0				0		0		0.0323855172		0		0

		Blue		grazed		36.306				0.1665926255		0		0.1457348274		0.0089850004		0.0406504065

		Blue		grazed		36.306				0.4997778765		0.0117180817		0.080963793		0.0044925002		0

		Blue		grazed		36.306				0.4997778765		0.0117180817		0.1943131032		0		0

		Blue		grazed		36.306				0.2961646676		0		0.1700239653		0		0.0406504065

		Blue		not grazed		0				0.0370205834		0.0117180817		0.1052529309		0.0089850004		0

		Blue		not grazed		0				0.0555308752		0.0117180817		0.0647710344		0		0

		Blue		not grazed		0				0.0370205834		0		0.0485782758		0		0

		Blue		not grazed		0				0.1851029172		0.0234361634		0.0485782758		0		0

		H grooves

		empty		settlement

		12.386		0.4812675848

		12.386		0.5923293351

		12.386		0.5182881682

		12.386		0.4257367096

		0		0.0370205834

		0		0.0185102917

		0		0

		0		0

		36.306		0.1665926255

		36.306		0.4997778765

		36.306		0.4997778765

		36.306		0.2961646676

		0		0.0370205834

		0		0.0555308752

		0		0.0370205834

		0		0.1851029172

		greenS		H grooves

		73.17		0.4812675848

		73.17		0.5923293351

		73.17		0.5182881682

		73.17		0.4257367096

		0		0.0370205834

		0		0.0185102917

		0		0

		0		0

		51.71		0.1665926255

		51.71		0.4997778765

		51.71		0.4997778765

		51.71		0.2961646676

		0		0.0370205834

		0		0.0555308752

		0		0.0370205834

		0		0.1851029172

		greenL		H grooves

		0		0.4812675848

		0		0.5923293351

		0		0.5182881682

		0		0.4257367096

		90.11		0.0370205834

		90.11		0.0185102917

		90.11		0

		90.11		0

		0		0.1665926255

		0		0.4997778765

		0		0.4997778765

		0		0.2961646676

		89.12		0.0370205834

		89.12		0.0555308752

		89.12		0.0370205834

		89.12		0.1851029172

		coralline		H grooves

		2.212		0.4812675848

		2.212		0.5923293351

		2.212		0.5182881682

		2.212		0.4257367096

		0		0.0370205834

		0		0.0185102917

		0		0

		0		0

		1.904		0.1665926255

		1.904		0.4997778765

		1.904		0.4997778765

		1.904		0.2961646676

		0.988		0.0370205834

		0.988		0.0555308752

		0.988		0.0370205834

		0.988		0.1851029172

		sediment		H grooves

		3.276		0.4812675848

		3.276		0.5923293351

		3.276		0.5182881682

		3.276		0.4257367096

		0		0.0370205834

		0		0.0185102917

		0		0

		0		0

		0.19		0.1665926255

		0.19		0.4997778765

		0.19		0.4997778765

		0.19		0.2961646676

		0		0.0370205834

		0		0.0555308752

		0		0.0370205834

		0		0.1851029172

		empty		V grooves

		106.5335		0.2347949997

		106.5335		0.1943131032

		106.5335		0.2509877583

		106.5335		0.2105058618

		0.34		0.0404818965

		0.34		0.0323855172

		0.34		0.0242891379

		0.34		0.0323855172

		11.882		0.1457348274

		11.882		0.080963793

		11.882		0.1943131032

		11.882		0.1700239653

		1.114		0.1052529309

		1.114		0.0647710344

		1.114		0.0485782758

		1.114		0.0485782758

		greenS		V grooves

		52.6265		0.2347949997

		52.6265		0.1943131032

		52.6265		0.2509877583

		52.6265		0.2105058618

		0.00		0.0404818965

		0.00		0.0323855172

		0.00		0.0242891379

		0.00		0.0323855172

		25.624		0.1457348274

		25.624		0.080963793

		25.624		0.1943131032

		25.624		0.1700239653

		0		0.1052529309

		0		0.0647710344

		0		0.0485782758

		0		0.0485782758

		greenL		V grooves

		0		0.2347949997

		0		0.1943131032

		0		0.2509877583

		0		0.2105058618

		49.888		0.0404818965

		49.888		0.0323855172

		49.888		0.0242891379

		49.888		0.0323855172

		0		0.1457348274

		0		0.080963793

		0		0.1943131032

		0		0.1700239653

		170.040593		0.1052529309

		170.040593		0.0647710344

		170.040593		0.0485782758

		170.040593		0.0485782758

		coralline		V grooves

		58.5013333333		0.2347949997

		58.5013333333		0.1943131032

		58.5013333333		0.2509877583

		58.5013333333		0.2105058618

		2.794		0.0404818965

		2.794		0.0323855172

		2.794		0.0242891379

		2.794		0.0323855172

		5.54		0.1457348274

		5.54		0.080963793

		5.54		0.1943131032

		5.54		0.1700239653

		9.827407		0.1052529309

		9.827407		0.0647710344

		9.827407		0.0485782758

		9.827407		0.0485782758

		cyano		V grooves

		15.298		0.2347949997

		15.298		0.1943131032

		15.298		0.2509877583

		15.298		0.2105058618

		0		0.0404818965

		0		0.0323855172

		0		0.0242891379

		0		0.0323855172

		8.504		0.1457348274

		8.504		0.080963793

		8.504		0.1943131032

		8.504		0.1700239653

		51.664		0.1052529309

		51.664		0.0647710344

		51.664		0.0485782758

		51.664		0.0485782758
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		settlement		empty		greenS		greenL		coralline		sediment

		0.4812675848		12.386		73.17		0		2.212		3.276

		0.5923293351		12.386		73.17		0		2.212		3.276

		0.5182881682		12.386		73.17		0		2.212		3.276

		0.4257367096		12.386		73.17		0		2.212		3.276

		0.0370205834		0		0		90.11		0		0

		0.0185102917		0		0		90.11		0		0

		0		0		0		90.11		0		0

		0		0		0		90.11		0		0

		0.1665926255		36.306		51.71		0		1.904		0.19

		0.4997778765		36.306		51.71		0		1.904		0.19

		0.4997778765		36.306		51.71		0		1.904		0.19

		0.2961646676		36.306		51.71		0		1.904		0.19

		0.0370205834		0		0		89.12		0.988		0

		0.0555308752		0		0		89.12		0.988		0

		0.0370205834		0		0		89.12		0.988		0

		0.1851029172		0		0		89.12		0.988		0

				H grooves				H grooves

				0.4812675848
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				0.1851029172

				H grooves

				0.4812675848

				0.5923293351

				0.5182881682

				0.4257367096

				0.0370205834

				0.0185102917
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				0.1665926255

				0.4997778765

				0.4997778765

				0.2961646676

				0.0370205834

				0.0555308752

				0.0370205834

				0.1851029172

				H grooves
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				0.2961646676
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				0.0555308752
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				0.1851029172

				H grooves

				0.4812675848

				0.5923293351

				0.5182881682

				0.4257367096

				0.0370205834

				0.0185102917

				0

				0

				0.1665926255

				0.4997778765

				0.4997778765

				0.2961646676

				0.0370205834

				0.0555308752

				0.0370205834

				0.1851029172





														settlement

														tile

										Combination

		tiles		parallel		Species		Light		1		2		horizontal		not in row		vertical		not in row		V top

		40				aghu		bluelight		LA 2/1 grazed				7		0		17		0		0

		40				aghu		bluelight		LA 2/1 grazed				2		0		10		0		0

		40		1		aghu		bluelight		LA2/1grazed				2		0		7		0		0

		40		2		aghu		bluelight		LA2/1grazed				2		1		22		0		0

		40		1		aghu		bluelight		LA2/4				0		0		2		0		0

		40		2		aghu		bluelight		LA2/4				0		0		0		0		0

		40		3		aghu		bluelight		LA2/4				0		0		0		0		0

		40		4		aghu		bluelight		LA2/4				0		0		0		0		0

		40		1		aghu		bluelight		LA4/1grazed				16		0		37		0		0

		40		2		aghu		bluelight		LA4/1grazed				18		0		30		0		0

		40		5		aghu		bluelight		LA4/1grazed				11		0		12		0		0

		40		1		aghu		bluelight		LA4/1grazed				17		0		25		0		0

		40		1		aghu		bluelight		LA4/4				0		0		7		0		0

		40		2		aghu		bluelight		LA4/4				0		0		12		0		0

		40		3		aghu		bluelight		LA4/4				0		0		9		0		0

		40		4		aghu		bluelight		LA4/4				0		0		9		0		0

		surface corrected per 40tiles, cm2

										settlement

										tile

		Light								H grooves		H ridges		V grooves		V ridges		V top

		Blue		LA2/1 grazed						0.1295720421		0		0.1376384481		0		0

		Blue		LA2/1grazed						0.0370205834		0		0.080963793		0		0

		Blue		LA2/1grazed						0.0370205834		0		0.0566746551		0		0

		Blue		LA2/1grazed						0.0370205834		0.0117180817		0.1781203446		0		0

		Blue		LA2/4						0		0		0.0161927586		0		0

		Blue		LA2/4						0		0		0		0		0

		Blue		LA2/4						0		0		0		0		0

		Blue		LA2/4						0		0		0		0		0

		Blue		LA4/1grazed						0.2961646676		0		0.2995660341		0		0

		Blue		LA4/1grazed						0.333185251		0		0.242891379		0		0

		Blue		LA4/1grazed						0.2036132089		0		0.0971565516		0		0

		Blue		LA4/1grazed						0.3146749593		0		0.2024094825		0		0

		Blue		LA4/4						0		0		0.0566746551		0		0

		Blue		LA4/4						0		0		0.0971565516		0		0

		Blue		LA4/4						0		0		0.0728674137		0		0

		Blue		LA4/4						0		0		0.0728674137		0		0

		daylight																blue light

		grazing								no grazing								grazing								no grazing

		H				V				H				V				H				V				H				V

		G		R		G		R		G		R		G		R		G		R		G		R		G		R		G		R

		0.0601584481		0.0029295204		0.1133493102		0		0		0		0.0040481896		0		0.2869095217		0		0.2105058618		0		0		0		0.0748915085		0

		0.0462757293		0.0058590409		0.0549123161		0		0		0		0.0080963793		0		0.0575508358		0		0.085428632		0		0		0		0.0166911135		0
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overview

		field/lab		condition		grazing		orientation		Replicate		Tile		position		empty=1

		lab=1		daylight=1		no=0		h=0						groove=1		greenS=2				groove=1		90.11

		field=2		blue light=2		yes=1		v=1								greenL=3				ridges=2		427.18

														ridges=2		coralline=4		PY		groove=1		51.55

																cyano=5				ridges=2		278.31

																sediment=6

																other=7

		1		1		1		0		1		8		1		1		18.08		18.08

		1		1		1		0		1				1		2		66.73		66.73

		1		1		1		0		1				1		3		0.00		0

		1		1		1		0		1				1		4		5.30		5.3

		1		1		1		0		1				1		5		0.00		0

		1		1		1		0		1				1		6		0.00		0

		1		1		1		0		1				1		7		0.00		0

		1		1		1		0		1				2		1		65.81		65.81

		1		1		1		0		1				2		2		361.01		361.01

		1		1		1		0		1				2		3		0.00		0

		1		1		1		0		1				2		4		0.36		0.36

		1		1		1		0		1				2		5		0.00		0

		1		1		1		0		1				2		6		0.00		0

		1		1		1		0		1				2		7		0.00		0

		1		1		1		0		2		7		1		1		28.70		28.7

		1		1		1		0		2				1		2		60.54		60.54

		1		1		1		0		2				1		3		0.00		0

		1		1		1		0		2				1		4		0.87		0.87

		1		1		1		0		2				1		5		0.00		0

		1		1		1		0		2				1		6		0.00		0

		1		1		1		0		2				1		7		0.00		0

		1		1		1		0		2				2		1		22.79		22.79

		1		1		1		0		2				2		2		404.39		404.39

		1		1		1		0		2				2		3		0.00		0

		1		1		1		0		2				2		4		0.00		0

		1		1		1		0		2				2		5		0.00		0

		1		1		1		0		2				2		6		0.00		0

		1		1		1		0		2				2		7		0.00		0

		1		1		1		0		3		6		1		1		6.02		6.02

		1		1		1		0		3				1		2		78.97		78.97

		1		1		1		0		3				1		3		0.00		0

		1		1		1		0		3				1		5		0.00		0

		1		1		1		0		3				1		6		3.10		3.1

		1		1		1		0		3				1		7		0.00		0

		1		1		1		0		3				1		4		2.02		2.02

		1		1		1		0		3				2		1		40.99		40.99

		1		1		1		0		3				2		2		385.85		385.85

		1		1		1		0		3				2		3		0.00		0

		1		1		1		0		3				2		4		0.34		0.34

		1		1		1		0		3				2		5		0.00		0

		1		1		1		0		3				2		6		0.00		0

		1		1		1		0		3				2		7		0.00		0

		1		1		1		0		4		1		1		1		4.46		4.46

		1		1		1		0		4				1		2		84.04		84.04

		1		1		1		0		4				1		3		0.00		0

		1		1		1		0		4				1		4		0.00		0

		1		1		1		0		4				1		5		0.00		0

		1		1		1		0		4				1		6		1.61		1.61

		1		1		1		0		4				1		7		0.00		0

		1		1		1		0		4				2		1		37.74		37.74

		1		1		1		0		4				2		3		0.00		0

		1		1		1		0		4				2		5		0.00		0

		1		1		1		0		4				2		6		0.00		0

		1		1		1		0		4				2		7		0.00		0

		1		1		1		0		4				2		2		389.44		389.44

		1		1		1		0		4				2		4		0.00		0

		1		1		1		0		5		4		1		1		4.67		4.67

		1		1		1		0		5				1		3		0.00		0

		1		1		1		0		5				1		4		2.87		2.87

		1		1		1		0		5				1		5		0.00		0

		1		1		1		0		5				1		2		75.57		75.57

		1		1		1		0		5				1		6		11.67		11.67

		1		1		1		0		5				1		7		0.00		0

		1		1		1		0		5				2		1		56.17		56.17

		1		1		1		0		5

		1		1		1		0		5				2		2		369.98		369.98

		1		1		1		0		5				2		4		1.03		1.03

		1		1		1		0		5				2		3		0.00		0

		1		1		1		0		5				2		5		0.00		0

		1		1		1		0		5				2		6		0.00		0

		1		1		1		0		5				2		7		0.00		0

		1		1		0		0		1				1		1		0.00		0

		1		1		0		0		1				1		2		0.00		0

		1		1		0		0		1		1		1		3		90.11		90.11

		1		1		0		0		1				1		4		0.00		0

		1		1		0		0		1				1		5		0.00		0

		1		1		0		0		1				1		6		0.00		0

		1		1		0		0		1				1		7		0.00		0

		1		1		0		0		1		1		2		1		30.81		30.81

		1		1		0		0		1				2		2		0.00		0

		1		1		0		0		1				2		3		396.37		396.37

		1		1		0		0		1				2		4		0.00		0

		1		1		0		0		1				2		5		0.00		0

		1		1		0		0		1				2		6		0.00		0

		1		1		0		0		1				2		7		0.00		0

		1		1		0		0		2				1		1		0.00		0

		1		1		0		0		2				1		2		0.00		0

		1		1		0		0		2				1		3		90.11		90.11

		1		1		0		0		2				1		4		0.00		0

		1		1		0		0		2				1		5		0.00		0

		1		1		0		0		2				1		6		0.00		0

		1		1		0		0		2				1		7		0.00		0

		1		1		0		0		2		?		2		1		9.86		9.86

		1		1		0		0		2				2		2		0.00		0

		1		1		0		0		2				2		3		417.32		417.32

		1		1		0		0		2				2		4		0.00		0

		1		1		0		0		2				2		5		0.00		0

		1		1		0		0		2				2		6		0.00		0

		1		1		0		0		2				2		7		0.00		0

		1		1		0		0		3				1		3		90.11		90.11

		1		1		0		0		3				1		1		0.00		0

		1		1		0		0		3				1		2		0.00		0

		1		1		0		0		3				1		4		0.00		0

		1		1		0		0		3				1		5		0.00		0

		1		1		0		0		3				1		6		0.00		0

		1		1		0		0		3				1		7		0.00		0

		1		1		0		0		3		8		2		1		103.13		103.128065

		1		1		0		0		3				2		2		0.00		0

		1		1		0		0		3				2		3		324.05		324.051935

		1		1		0		0		3				2		4		0.00		0

		1		1		0		0		3				2		5		0.00		0

		1		1		0		0		3				2		6		0.00		0

		1		1		0		0		3				2		7		0.00		0

		1		1		0		0		4				1		1		0.00		0

		1		1		0		0		4				1		2		0.00		0

		1		1		0		0		4				1		3		90.11		90.11

		1		1		0		0		4				1		4		0.00		0

		1		1		0		0		4				1		5		0.00		0

		1		1		0		0		4				1		6		0.00		0

		1		1		0		0		4				1		7		0.00		0

		1		1		0		0		4		6		2		1		3.07		3.07

		1		1		0		0		4				2		2		0.00		0

		1		1		0		0		4				2		4		0.13		0.13

		1		1		0		0		4				2		3		423.98		423.98

		1		1		0		0		4				2		5		0.00		0

		1		1		0		0		4				2		6		0.00		0

		1		1		0		0		4				2		7		0.00		0

		1		1		0		0		5				1		1		0.00		0

		1		1		0		0		5				1		2		0.00		0

		1		1		0		0		5				1		3		90.11		90.11

		1		1		0		0		5				1		4		0.00		0

		1		1		0		0		5				1		5		0.00		0

		1		1		0		0		5				1		6		0.00		0

		1		1		0		0		5				1		7		0.00		0

		1		1		0		0		5				2		1		0.00		0

		1		1		0		0		5				2		2		0.00		0

		1		1		0		0		5		?		2		3		427.18		427.18

		1		1		0		0		5				2		4		0.00		0

		1		1		0		0		5				2		5		0.00		0

		1		1		0		0		5				2		6		0.00		0

		1		1		0		0		5				2		7		0.00		0

		1		2		1		0		1		14		1		2		20.03		20.03

		1		2		1		0		1				1		3		0.00		0

		1		2		1		0		1				1		4		0.60		0.6

		1		2		1		0		1				1		5		0.00		0

		1		2		1		0		1				1		6		0.00		0

		1		2		1		0		1				1		7		0.00		0

		1		2		1		0		1				1		1		69.48		69.48

		1		2		1		0		1				2		1		50.39		50.39

		1		2		1		0		1				2		2		376.79		376.79

		1		2		1		0		1				2		3		0.00		0

		1		2		1		0		1				2		4		0.00		0

		1		2		1		0		1				2		5		0.00		0

		1		2		1		0		1				2		6		0.00		0

		1		2		1		0		1				2		7		0.00		0

		1		2		1		0		2		15		1		2		49.93		49.93

		1		2		1		0		2				1		1		38.55		38.55

		1		2		1		0		2				1		3		0.00		0

		1		2		1		0		2				1		4		1.11		1.11

		1		2		1		0		2				1		5		0.00		0

		1		2		1		0		2				1		6		0.52		0.52

		1		2		1		0		2				1		7		0.00		0

		1		2		1		0		2				2		1		379.60		379.6

		1		2		1		0		2				2		2		47.58		47.58

		1		2		1		0		2				2		3		0.00		0

		1		2		1		0		2				2		4		0.00		0

		1		2		1		0		2				2		5		0.00		0

		1		2		1		0		2				2		6		0.00		0

		1		2		1		0		2				2		7		0.00		0

		1		2		1		0		3		10		1		1		15.16		15.16

		1		2		1		0		3				1		2		74.52		74.52

		1		2		1		0		3				1		3		0.00		0

		1		2		1		0		3				1		4		0.00		0

		1		2		1		0		3				1		5		0.00		0

		1		2		1		0		3				1		6		0.43		0.43

		1		2		1		0		3				1		7		0.00		0

		1		2		1		0		3				2		1		376.24		376.24

		1		2		1		0		3				2		2		49.23		49.23

		1		2		1		0		3				2		3		0.00		0

		1		2		1		0		3				2		4		1.71		1.71

		1		2		1		0		3				2		5		0.00		0

		1		2		1		0		3				2		6		0.00		0

		1		2		1		0		3				2		7		0.00		0

		1		2		1		0		4		13		1		1		37.07		37.07

		1		2		1		0		4				1		2		50.80		50.8

		1		2		1		0		4				1		3		0.00		0

		1		2		1		0		4				1		4		2.24		2.24

		1		2		1		0		4				1		5		0.00		0

		1		2		1		0		4				1		6		0.00		0

		1		2		1		0		4				1		7		0.00		0

		1		2		1		0		4				2		1		365.46		365.46

		1		2		1		0		4				2		2		61.72		61.72

		1		2		1		0		4				2		3		0.00		0

		1		2		1		0		4				2		4		0.00		0

		1		2		1		0		4				2		5		0.00		0

		1		2		1		0		4				2		6		0.00		0

		1		2		1		0		4				2		7		0.00		0

		1		2		1		0		5		12		1		1		21.27		21.27

		1		2		1		0		5				1		2		63.27		63.27

		1		2		1		0		5				1		3		0.00		0

		1		2		1		0		5				1		4		5.57		5.57

		1		2		1		0		5				1		5		0.00		0

		1		2		1		0		5				1		6		0.00		0

		1		2		1		0		5				1		7		0.00		0

		1		2		1		0		5				2		1		68.35		68.35

		1		2		1		0		5				2		2		353.54		353.54

		1		2		1		0		5				2		3		0.00		0

		1		2		1		0		5				2		4		5.29		5.29

		1		2		1		0		5				2		5		0.00		0

		1		2		1		0		5				2		6		0.00		0

		1		2		1		0		5				2		7		0.00		0

		1		2		0		0		1		1		2		1		7.09		7.09

		1		2		0		0		1				2		2		0.00		0

		1		2		0		0		1				2		3		420.09		420.09

		1		2		0		0		1				2		4		0.00		0

		1		2		0		0		1				2		5		0.00		0

		1		2		0		0		1				2		6		0.00		0

		1		2		0		0		1				2		7		0.00		0

		1		2		0		0		1				1		1		0.00		0

		1		2		0		0		1				1		2		0.00		0

		1		2		0		0		1				1		3		90.11		90.11

		1		2		0		0		1				1		4		0.00		0

		1		2		0		0		1				1		5		0.00		0

		1		2		0		0		1				1		6		0.00		0

		1		2		0		0		1				1		7		0.00		0

		1		2		0		0		2		8		2		1		2.52		2.52

		1		2		0		0		2				2		2		0.00		0

		1		2		0		0		2				2		3		424.66		424.66

		1		2		0		0		2				2		4		0.00		0

		1		2		0		0		2				2		5		0.00		0

		1		2		0		0		2				2		6		0.00		0

		1		2		0		0		2				2		7		0.00		0

		1		2		0		0		2				1		1		0.00		0

		1		2		0		0		2				1		2		0.00		0

		1		2		0		0		2				1		3		90.11		90.11

		1		2		0		0		2				1		4		0.00		0

		1		2		0		0		2				1		5		0.00		0

		1		2		0		0		2				1		6		0.00		0

		1		2		0		0		2				1		7		0.00		0

		1		2		0		0		3		7		2		1		1.76		1.76

		1		2		0		0		3				2		2		0.00		0

		1		2		0		0		3				2		3		425.42		425.42

		1		2		0		0		3				2		4		0.00		0

		1		2		0		0		3				2		5		0.00		0

		1		2		0		0		3				2		6		0.00		0

		1		2		0		0		3				2		7		0.00		0

		1		2		0		0		3				1		1		0.00		0

		1		2		0		0		3				1		2		0.00		0

		1		2		0		0		3				1		3		90.11		90.11

		1		2		0		0		3				1		4		0.00		0

		1		2		0		0		3				1		5		0.00		0

		1		2		0		0		3				1		6		0.00		0

		1		2		0		0		3				1		7		0.00		0

		1		2		0		0		4		6		1		1		0.00		0

		1		2		0		0		4				1		2		0.00		0

		1		2		0		0		4				1		4		8.91		8.91

		1		2		0		0		4				1		3		81.20		81.2

		1		2		0		0		4				1		5		0.00		0

		1		2		0		0		4				1		6		0.00		0

		1		2		0		0		4				1		7		0.00		0

		1		2		0		0		4				2		1		0.00		0

		1		2		0		0		4				2		2		0.00		0

		1		2		0		0		4				2		4		4.94		4.94

		1		2		0		0		4				2		3		422.24		422.24

		1		2		0		0		4				2		5		0.00		0

		1		2		0		0		4				2		6		0.00		0

		1		2		0		0		4				2		7		0.00		0

		1		2		0		0		5		5		2		1		0.00		0

		1		2		0		0		5		5		2		2		0.00		0

		1		2		0		0		5		5		2		4		30.63		30.63

		1		2		0		0		5		5		2		5		0.00		0

		1		2		0		0		5		5		2		6		0.00		0

		1		2		0		0		5		5		2		7		0.00		0

		1		2		0		0		5		5		2		3		396.55		396.55

		1		2		0		0		5				1		4		0.00		0

		1		2		0		0		5				1		5		0.00		0

		1		2		0		0		5				1		6		0.00		0

		1		2		0		0		5				1		7		0.00		0

		1		2		0		0		5				1		1		0.00		0

		1		2		0		0		5				1		2		0.00		0

		1		2		0		0		5				1		3		90.11		90.11

		1		1		1		1		1		7		2		1		41.62		41.62

		1		1		1		1		1				2		2		13.66		13.66

		1		1		1		1		1				2		3		0.00		0

		1		1		1		1		1				2		4		223.03		223.0325

		1		1		1		1		1				2		5		0.00		0

		1		1		1		1		1				2		6		0.00		0

		1		1		1		1		1				2		7		0.00		0		278.3125

		1		1		1		1		1				1		1		0.00		0

		1		1		1		1		1				1		2		0.00		0

		1		1		1		1		1				1		3		0.00		0

		1		1		1		1		1				1		4		51.55		51.5466666667

		1		1		1		1		1				1		5		0.00		0

		1		1		1		1		1				1		6		0.00		0

		1		1		1		1		1				1		7		0.00		0		51.5466666667

		1		1		1		1		2		8		1		1		27.95		27.9466666667

		1		1		1		1		2				1		2		4.35		4.35

		1		1		1		1		2				1		3		0.00		0

		1		1		1		1		2				1		4		19.25		19.25

		1		1		1		1		2				1		5		0.00		0

		1		1		1		1		2				1		6		0.00		0

		1		1		1		1		2				1		7		0.00		0		51.5466666667

		1		1		1		1		2				2		1		216.88		216.8825

		1		1		1		1		2				2		2		26.49		26.49

		1		1		1		1		2				2		3		0.00		0

		1		1		1		1		2				2		4		34.94		34.94

		1		1		1		1		2				2		5		0.00		0

		1		1		1		1		2				2		6		0.00		0

		1		1		1		1		2				2		7		0.00		0		278.3125

		1		1		1		1		3		6		1		1		23.39		23.39

		1		1		1		1		3				1		2		27.21		27.2066666667

		1		1		1		1		3				1		3		0.00		0

		1		1		1		1		3				1		4		0.95		0.95

		1		1		1		1		3				1		5		0.00		0

		1		1		1		1		3				1		6		0.00		0

		1		1		1		1		3				1		7		0.00		0		51.5466666667

		1		1		1		1		3				2		1		59.30		59.3

		1		1		1		1		3				2		2		216.59		216.5925

		1		1		1		1		3				2		3		0.00		0

		1		1		1		1		3				2		4		2.42		2.42

		1		1		1		1		3				2		5		0.00		0

		1		1		1		1		3				2		6		0.00		0

		1		1		1		1		3				2		7		0.00		0		278.3125

		1		1		1		1		4		9		1		1		28.20		28.1966666667

		1		1		1		1		4				1		2		5.24		5.24

		1		1		1		1		4				1		3		0.00		0

		1		1		1		1		4				1		4		18.11		18.11

		1		1		1		1		4				1		5		0.00		0

		1		1		1		1		4				1		6		0.00		0

		1		1		1		1		4				1		7		0.00		0		51.5466666667

		1		1		1		1		4				2		1		83.33		83.3325

		1		1		1		1		4				2		2		7.95		7.95

		1		1		1		1		4				2		3		0.00		0

		1		1		1		1		4				2		4		187.03		187.03

		1		1		1		1		4				2		5		0.00		0

		1		1		1		1		4				2		6		0.00		0

		1		1		1		1		4				2		7		0.00		0		278.3125

		1		1		1		1		5		10		1		1		3.37		3.37

		1		1		1		1		5				1		2		0.76		0.76

		1		1		1		1		5				1		3		0.00		0

		1		1		1		1		5				1		5		46.24		46.24

		1		1		1		1		5				1		4		0.43		0.43

		1		1		1		1		5				1		6		0.00		0

		1		1		1		1		5				1		7		0.75		0.75		51.55

		1		1		1		1		5				2		1		173.15		173.1525

		1		1		1		1		5				2		2		12.10		12.1

		1		1		1		1		5				2		3		0.00		0

		1		1		1		1		5				2		5		76.49		76.49

		1		1		1		1		5				2		4		16.57		16.57		PY		groove=1		51.55

		1		1		1		1		5				2		6		0.00		0

		1		1		1		1		5				2		7		0.00		0

		1		1		0		1		1				1		2		0.00		0

		1		1		0		1		1		10		1		3		43.24		43.24				ridges=2		278.31

		1		1		0		1		1				1		4		6.63		6.63

		1		1		0		1		1				1		1		1.68		1.68

		1		1		0		1		1				1		5		0.00		0

		1		1		0		1		1				1		6		0.00		0

		1		1		0		1		1				1		7		0.00		0

		1		1		0		1		1				2		2		0.00		0

		1		1		0		1		1				2		3		248.46		248.46

		1		1		0		1		1				2		4		8.14		8.14

		1		1		0		1		1				2		5		0.00		0

		1		1		0		1		1				2		6		0.00		0

		1		1		0		1		1				2		7		0.00		0

		1		1		0		1		1				2		1		21.71		21.71

		1		1		0		1		2				1		1		0.00		0

		1		1		0		1		2				1		2		0.00		0

		1		1		0		1		2		15		1		3		51.55		51.55

		1		1		0		1		2				1		4		0.00		0

		1		1		0		1		2				1		5		0.00		0

		1		1		0		1		2				1		6		0.00		0

		1		1		0		1		2				1		7		0.00		0

		1		1		0		1		2				2		2		0.00		0

		1		1		0		1		2				2		3		246.32		246.32

		1		1		0		1		2				2		4		0.00		0

		1		1		0		1		2				2		1		31.99		31.99

		1		1		0		1		2				2		5		0.00		0

		1		1		0		1		2				2		6		0.00		0

		1		1		0		1		2				2		7		0.00		0

		1		1		0		1		3				1		1		0.00		0

		1		1		0		1		3				1		2		0.00		0

		1		1		0		1		3		14		1		3		51.55		51.55

		1		1		0		1		3				1		4		7.34		7.34

		1		1		0		1		3				1		5		0.00		0

		1		1		0		1		3				1		6		0.00		0

		1		1		0		1		3				1		7		0.00		0

		1		1		0		1		3				2		1		0.00		0

		1		1		0		1		3				2		2		0.00		0

		1		1		0		1		3				2		3		266.70		266.7

		1		1		0		1		3				2		4		11.61		11.61

		1		1		0		1		3				2		5		0.00		0

		1		1		0		1		3				2		6		0.00		0

		1		1		0		1		3				2		7		0.00		0

		1		1		0		1		4				1		1		0.00		0

		1		1		0		1		4				1		2		0.00		0

		1		1		0		1		4		13		1		3		51.55		51.55

		1		1		0		1		4				1		4		0.00		0

		1		1		0		1		4				1		5		0.00		0

		1		1		0		1		4				1		6		0.00		0

		1		1		0		1		4				1		7		0.00		0

		1		1		0		1		4				2		2		0.00		0

		1		1		0		1		4				2		3		272.13		272.13

		1		1		0		1		4				2		1		5.41		5.41

		1		1		0		1		4				2		4		0.77		0.77

		1		1		0		1		4				2		5		0.00		0

		1		1		0		1		4				2		6		0.00		0

		1		1		0		1		4				2		7		0.00		0

		1		1		0		1		5				1		1		0.00		0

		1		1		0		1		5				1		2		0.00		0

		1		1		0		1		5				1		4		0.00		0

		1		1		0		1		5				1		5		0.00		0

		1		1		0		1		5				1		6		0.00		0

		1		1		0		1		5				1		7		0.00		0

		1		1		0		1		5		11		1		3		51.55		51.55

		1		1		0		1		5				2		2		0.00		0

		1		1		0		1		5				2		3		275.62		275.62

		1		1		0		1		5				2		4		2.69		2.69

		1		1		0		1		5				2		5		0.00		0

		1		1		0		1		5				2		6		0.00		0

		1		1		0		1		5				2		7		0.00		0

		1		1		0		1		5				2		1		0.00		0

		1		2		1		1		1		13		1		2		32.70		32.7

		1		2		1		1		1				1		3		0.00		0

		1		2		1		1		1				1		4		6.37		6.37

		1		2		1		1		1				1		5		11.70		11.7

		1		2		1		1		1				1		6		0.00		0

		1		2		1		1		1				1		7		0.00		0

		1		2		1		1		1				1		1		0.78		0.78		PY		groove=1		51.55

		1		2		1		1		1				2		2		232.09		232.09				ridges=2		278.31

		1		2		1		1		1				2		1		44.81		44.81

		1		2		1		1		1				2		3		0.00		0

		1		2		1		1		1				2		4		1.41		1.41

		1		2		1		1		1				2		5		0.00		0

		1		2		1		1		1				2		6		0.00		0

		1		2		1		1		1				2		7		0.00		0

		1		2		1		1		2		10		1		2		13.58		13.58

		1		2		1		1		2				1		1		19.01		19.01

		1		2		1		1		2				1		3		0.00		0

		1		2		1		1		2				1		4		2.17		2.17

		1		2		1		1		2				1		5		16.79		16.79

		1		2		1		1		2				1		6		0.00		0

		1		2		1		1		2				1		7		0.00		0

		1		2		1		1		2				2		2		35.50		35.5

		1		2		1		1		2				2		3		0.00		0

		1		2		1		1		2				2		4		217.38		217.38

		1		2		1		1		2				2		1		19.86		19.86

		1		2		1		1		2				2		5		3.81		3.81

		1		2		1		1		2				2		6		0.00		0

		1		2		1		1		2				2		7		1.76		1.76

		1		2		1		1		3		15		1		2		13.42		13.42

		1		2		1		1		3				1		1		24.09		24.09

		1		2		1		1		3				1		3		0.00		0

		1		2		1		1		3				1		4		14.04		14.04

		1		2		1		1		3				1		5		0.00		0

		1		2		1		1		3				1		6		0.00		0

		1		2		1		1		3				1		7		0.00		0

		1		2		1		1		3				2		2		66.15		66.15

		1		2		1		1		3				2		1		194.56		194.56

		1		2		1		1		3				2		3		0.00		0

		1		2		1		1		3				2		4		17.60		17.6

		1		2		1		1		3				2		5		0.00		0

		1		2		1		1		3				2		6		0.00		0

		1		2		1		1		3				2		7		0.00		0

		1		2		1		1		4		14		1		2		30.90		30.9

		1		2		1		1		4				1		1		15.53		15.53

		1		2		1		1		4				1		3		0.00		0

		1		2		1		1		4				1		4		5.12		5.12

		1		2		1		1		4				1		5		0.00		0

		1		2		1		1		4				1		6		0.00		0

		1		2		1		1		4				1		7		0.00		0

		1		2		1		1		4				2		2		35.00		35

		1		2		1		1		4				2		1		232.25		232.25

		1		2		1		1		4				2		3		0.00		0

		1		2		1		1		4				2		4		11.06		11.06

		1		2		1		1		4				2		5		0.00		0

		1		2		1		1		4				2		6		0.00		0

		1		2		1		1		4				2		7		0.00		0

		1		2		1		1		5		12		1		2		37.52		37.52

		1		2		1		1		5				1		1		0.00		0

		1		2		1		1		5				1		5		14.03		14.03

		1		2		1		1		5				1		3		0.00		0

		1		2		1		1		5				1		4		0.00		0

		1		2		1		1		5				1		6		0.00		0

		1		2		1		1		5				1		7		0.00		0

		1		2		1		1		5				2		2		262.73		262.73

		1		2		1		1		5				2		1		10.39		10.39

		1		2		1		1		5				2		3		0.00		0

		1		2		1		1		5				2		4		4.99		4.99

		1		2		1		1		5				2		5		0.00		0

		1		2		1		1		5				2		6		0.00		0

		1		2		1		1		5				2		7		0.20		0.2

		1		2		0		1		1		11		2		3		277.00		277

		1		2		0		1		1				2		2		0.00		0

		1		2		0		1		1				2		1		1.31		1.31		PY		groove=1		51.55

		1		2		0		1		1				2		4		0.00		0				ridges=2		278.31

		1		2		0		1		1				2		5		0.00		0

		1		2		0		1		1				2		6		0.00		0

		1		2		0		1		1				2		7		0.00		0

		1		2		0		1		1				1		5		15.30		15.3

		1		2		0		1		1				1		1		0.00		0

		1		2		0		1		1				1		2		0.00		0

		1		2		0		1		1				1		4		0.00		0

		1		2		0		1		1				1		6		0.00		0

		1		2		0		1		1				1		7		0.00		0

		1		2		0		1		1				1		3		36.25		36.25

		1		2		0		1		2		10		1		3		22.69		22.690335

		1		2		0		1		2				1		2		0.00		0

		1		2		0		1		2				1		4		19.95		19.954175

		1		2		0		1		2				1		1		8.34		8.338779

		1		2		0		1		2				1		5		0.00		0

		1		2		0		1		2				1		6		0.00		0

		1		2		0		1		2				1		7		0.57		0.566711

		1		2		0		1		2				2		3		258.51		258.512965

		1		2		0		1		2				2		2		0.00		0

		1		2		0		1		2				2		5		0.00		0

		1		2		0		1		2				2		6		0.00		0

		1		2		0		1		2				2		7		0.00		0

		1		2		0		1		2				2		4		17.40		17.397035

		1		2		0		1		2				2		1		2.40		2.4

		1		2		0		1		3		16		1		3		4.00		4

		1		2		0		1		3				1		2		0.00		0

		1		2		0		1		3				1		6		0.00		0

		1		2		0		1		3				1		7		0.00		0

		1		2		0		1		3				1		4		11.34		11.34

		1		2		0		1		3				1		1		7.85		7.85

		1		2		0		1		3				1		5		28.36		28.36

		1		2		0		1		3				2		3		29.00		29

		1		2		0		1		3				2		2		0.00		0

		1		2		0		1		3				2		6		0.00		0

		1		2		0		1		3				2		1		3.17		3.17

		1		2		0		1		3				2		5		243.02		243.02

		1		2		0		1		3				2		4		1.56		1.56

		1		2		0		1		3				2		7		1.56		1.56

		1		2		0		1		4		6		1		3		37.93		37.93

		1		2		0		1		4				1		2		0.00		0

		1		2		0		1		4				1		5		0.00		0

		1		2		0		1		4				1		6		0.00		0

		1		2		0		1		4				1		7		0.00		0

		1		2		0		1		4				1		4		13.51		13.51

		1		2		0		1		4				1		1		0.11		0.11

		1		2		0		1		4				2		3		248.13		248.13

		1		2		0		1		4				2		1		0.00		0

		1		2		0		1		4				2		2		0.00		0

		1		2		0		1		4				2		5		0.00		0

		1		2		0		1		4				2		6		0.00		0

		1		2		0		1		4				2		7		0.00		0

		1		2		0		1		4				2		4		30.18		30.18

		1		2		0		1		5		6a		1		3		51.55		51.55

		1		2		0		1		5				1		1		0.00		0

		1		2		0		1		5				1		2		0.00		0

		1		2		0		1		5				1		4		0.00		0

		1		2		0		1		5				1		5		0.00		0

		1		2		0		1		5				1		6		0.00		0

		1		2		0		1		5				1		7		0.00		0

		1		2		0		1		5				2		3		278.31		278.31

		1		2		0		1		5				2		1		0.00		0

		1		2		0		1		5				2		2		0.00		0

		1		2		0		1		5				2		4		0.00		0

		1		2		0		1		5				2		5		0.00		0

		1		2		0		1		5				2		6		0.00		0

		1		2		0		1		5				2		7		0.00		0





graph

		field/lab		condition		grazing		orientation		Replicate		Tile		position		empty=1

		lab=1		daylight=1		no=0		h=0						groove=1		greenS=2		groove=1		90.11

		field=2		blue light=2		yes=1		v=1								greenL=3		ridges=2		427.18

														ridges=2		coralline=4		groove=1		51.55

																cyano=5		ridges=2		278.31

																sediment=6

																other=7				mean		stdev

		1		1		1		0		1		8		1		1		18.08		14.315		11.3582789189

		1		1		1		0		1				1		2		66.73		72.57		10.8220053595

		1		1		1		0		1				1		3		0		0		0

		1		1		1		0		1				1		4		5.3		2.0475		2.3207954814

		1		1		1		0		1				1		5		0		0		0

		1		1		1		0		1				1		6		0		1.1775		1.4895273299

		1		1		1		0		1				1		7		0		0		0

		1		1		1		0		1				2		1		65.81		41.8325		17.8418578536

		1		1		1		0		1				2		2		361.01		385.1725		17.9982339411

		1		1		1		0		1				2		3		0		0		0

		1		1		1		0		1				2		4		0.36		0.175		0.2022374842

		1		1		1		0		1				2		5		0		0		0

		1		1		1		0		1				2		6		0		0		0

		1		1		1		0		1				2		7		0		0		0

		1		1		1		0		2		7		1		1		28.7

		1		1		1		0		2				1		2		60.54

		1		1		1		0		2				1		3		0

		1		1		1		0		2				1		4		0.87

		1		1		1		0		2				1		5		0

		1		1		1		0		2				1		6		0

		1		1		1		0		2				1		7		0

		1		1		1		0		2				2		1		22.79

		1		1		1		0		2				2		2		404.39

		1		1		1		0		2				2		3		0

		1		1		1		0		2				2		4		0

		1		1		1		0		2				2		5		0

		1		1		1		0		2				2		6		0

		1		1		1		0		2				2		7		0

		1		1		1		0		3		6		1		1		6.02

		1		1		1		0		3				1		2		78.97

		1		1		1		0		3				1		3		0

		1		1		1		0		3				1		4		2.02

		1		1		1		0		3				1		5		0

		1		1		1		0		3				1		6		3.1

		1		1		1		0		3				1		7		0

		1		1		1		0		3				2		1		40.99

		1		1		1		0		3				2		2		385.85

		1		1		1		0		3				2		3		0

		1		1		1		0		3				2		4		0.34

		1		1		1		0		3				2		5		0

		1		1		1		0		3				2		6		0

		1		1		1		0		3				2		7		0

		1		1		1		0		4		1		1		1		4.46

		1		1		1		0		4				1		2		84.04

		1		1		1		0		4				1		3		0

		1		1		1		0		4				1		4		0

		1		1		1		0		4				1		5		0

		1		1		1		0		4				1		6		1.61

		1		1		1		0		4				1		7		0

		1		1		1		0		4				2		1		37.74

		1		1		1		0		4				2		2		389.44

		1		1		1		0		4				2		3		0

		1		1		1		0		4				2		4		0

		1		1		1		0		4				2		5		0

		1		1		1		0		4				2		6		0

		1		1		1		0		4				2		7		0

		1		1		1		0		5		4		1		1		4.67

		1		1		1		0		5				1		2		75.57

		1		1		1		0		5				1		3		0

		1		1		1		0		5				1		4		2.87

		1		1		1		0		5				1		5		0

		1		1		1		0		5				1		6		11.67

		1		1		1		0		5				1		7		0

		1		1		1		0		5				2		1		56.17

		1		1		1		0		5

		1		1		1		0		5				2		2		369.98

		1		1		1		0		5				2		3		0

		1		1		1		0		5				2		4		1.03

		1		1		1		0		5				2		5		0

		1		1		1		0		5				2		6		0

		1		1		1		0		5				2		7		0

		1		1		0		0		1				1		1		0		0		0

		1		1		0		0		1				1		2		0		0		0

		1		1		0		0		1		1		1		3		90.11		90.11		0

		1		1		0		0		1				1		4		0		0		0

		1		1		0		0		1				1		5		0		0		0

		1		1		0		0		1				1		6		0		0		0

		1		1		0		0		1				1		7		0		0		0

		1		1		0		0		1		1		2		1		30.81		36.71701625		45.821178733

		1		1		0		0		1				2		2		0		0		0

		1		1		0		0		1				2		3		396.37		390.43048375		45.7893936489

		1		1		0		0		1				2		4		0		0.0325		0.065

		1		1		0		0		1				2		5		0		0		0

		1		1		0		0		1				2		6		0		0		0

		1		1		0		0		1				2		7		0		0		0

		1		1		0		0		2				1		1		0

		1		1		0		0		2				1		2		0

		1		1		0		0		2				1		3		90.11

		1		1		0		0		2				1		4		0

		1		1		0		0		2				1		5		0

		1		1		0		0		2				1		6		0

		1		1		0		0		2				1		7		0

		1		1		0		0		2		?		2		1		9.86

		1		1		0		0		2				2		2		0

		1		1		0		0		2				2		3		417.32

		1		1		0		0		2				2		4		0

		1		1		0		0		2				2		5		0

		1		1		0		0		2				2		6		0

		1		1		0		0		2				2		7		0

		1		1		0		0		3				1		1		0

		1		1		0		0		3				1		2		0

		1		1		0		0		3				1		3		90.11

		1		1		0		0		3				1		4		0

		1		1		0		0		3				1		5		0

		1		1		0		0		3				1		6		0

		1		1		0		0		3				1		7		0

		1		1		0		0		3		8		2		1		103.128065

		1		1		0		0		3				2		2		0

		1		1		0		0		3				2		3		324.051935

		1		1		0		0		3				2		4		0

		1		1		0		0		3				2		5		0

		1		1		0		0		3				2		6		0

		1		1		0		0		3				2		7		0

		1		1		0		0		4				1		1		0

		1		1		0		0		4				1		2		0

		1		1		0		0		4				1		3		90.11

		1		1		0		0		4				1		4		0

		1		1		0		0		4				1		5		0

		1		1		0		0		4				1		6		0

		1		1		0		0		4				1		7		0

		1		1		0		0		4		6		2		1		3.07

		1		1		0		0		4				2		2		0

		1		1		0		0		4				2		3		423.98

		1		1		0		0		4				2		4		0.13

		1		1		0		0		4				2		5		0

		1		1		0		0		4				2		6		0

		1		1		0		0		4				2		7		0

		1		1		0		0		5				1		1		0

		1		1		0		0		5				1		2		0

		1		1		0		0		5				1		3		90.11

		1		1		0		0		5				1		4		0

		1		1		0		0		5				1		5		0

		1		1		0		0		5				1		6		0

		1		1		0		0		5				1		7		0

		1		1		0		0		5				2		1		0

		1		1		0		0		5				2		2		0

		1		1		0		0		5		?		2		3		427.18

		1		1		0		0		5				2		4		0

		1		1		0		0		5				2		5		0

		1		1		0		0		5				2		6		0

		1		1		0		0		5				2		7		0

		1		2		1		0		1				1		1		69.48		40.065		22.3365656865

		1		2		1		0		1		14		1		2		20.03		48.82		22.3196968319

		1		2		1		0		1				1		3		0		0		0

		1		2		1		0		1				1		4		0.6		0.9875		0.9502762756

		1		2		1		0		1				1		5		0		0		0

		1		2		1		0		1				1		6		0		0.2375		0.2766917659

		1		2		1		0		1				1		7		0		0		0

		1		2		1		0		1				2		1		50.39		292.9225		161.8008006521

		1		2		1		0		1				2		2		376.79		133.83		162.0963049137

		1		2		1		0		1				2		3		0		0		0

		1		2		1		0		1				2		4		0		0.4275		0.855

		1		2		1		0		1				2		5		0		0		0

		1		2		1		0		1				2		6		0		0		0

		1		2		1		0		1				2		7		0		0		0

		1		2		1		0		2				1		1		38.55

		1		2		1		0		2		15		1		2		49.93

		1		2		1		0		2				1		3		0

		1		2		1		0		2				1		4		1.11

		1		2		1		0		2				1		5		0

		1		2		1		0		2				1		6		0.52

		1		2		1		0		2				1		7		0

		1		2		1		0		2				2		1		379.6

		1		2		1		0		2				2		2		47.58

		1		2		1		0		2				2		3		0

		1		2		1		0		2				2		4		0

		1		2		1		0		2				2		5		0

		1		2		1		0		2				2		6		0

		1		2		1		0		2				2		7		0

		1		2		1		0		3		10		1		1		15.16

		1		2		1		0		3				1		2		74.52

		1		2		1		0		3				1		3		0

		1		2		1		0		3				1		4		0

		1		2		1		0		3				1		5		0

		1		2		1		0		3				1		6		0.43

		1		2		1		0		3				1		7		0

		1		2		1		0		3				2		1		376.24

		1		2		1		0		3				2		2		49.23

		1		2		1		0		3				2		3		0

		1		2		1		0		3				2		4		1.71

		1		2		1		0		3				2		5		0

		1		2		1		0		3				2		6		0

		1		2		1		0		3				2		7		0

		1		2		1		0		4		13		1		1		37.07

		1		2		1		0		4				1		2		50.8

		1		2		1		0		4				1		3		0

		1		2		1		0		4				1		4		2.24

		1		2		1		0		4				1		5		0

		1		2		1		0		4				1		6		0

		1		2		1		0		4				1		7		0

		1		2		1		0		4				2		1		365.46

		1		2		1		0		4				2		2		61.72

		1		2		1		0		4				2		3		0

		1		2		1		0		4				2		4		0

		1		2		1		0		4				2		5		0

		1		2		1		0		4				2		6		0

		1		2		1		0		4				2		7		0

		1		2		1		0		5		12		1		1		21.27

		1		2		1		0		5				1		2		63.27

		1		2		1		0		5				1		3		0

		1		2		1		0		5				1		4		5.57

		1		2		1		0		5				1		5		0

		1		2		1		0		5				1		6		0

		1		2		1		0		5				1		7		0

		1		2		1		0		5				2		1		68.35

		1		2		1		0		5				2		2		353.54

		1		2		1		0		5				2		3		0

		1		2		1		0		5				2		4		5.29

		1		2		1		0		5				2		5		0

		1		2		1		0		5				2		6		0

		1		2		1		0		5				2		7		0

		1		2		0		0		1		1		2		1		7.09		2.8425		3.0219681776

		1		2		0		0		1				2		2		0		0		0

		1		2		0		0		1				2		3		420.09		423.1025		2.4231986437

		1		2		0		0		1				2		4		0		1.235		2.47

		1		2		0		0		1				2		5		0		0		0

		1		2		0		0		1				2		6		0		0		0

		1		2		0		0		1				2		7		0		0		0

		1		2		0		0		1				1		1		0		0		0

		1		2		0		0		1				1		2		0		0		0

		1		2		0		0		1				1		3		90.11		87.8825		4.455

		1		2		0		0		1				1		4		0		2.2275		4.455

		1		2		0		0		1				1		5		0		0		0

		1		2		0		0		1				1		6		0		0		0

		1		2		0		0		1				1		7		0		0		0

		1		2		0		0		2		8		2		1		2.52

		1		2		0		0		2				2		2		0

		1		2		0		0		2				2		3		424.66

		1		2		0		0		2				2		4		0

		1		2		0		0		2				2		5		0

		1		2		0		0		2				2		6		0

		1		2		0		0		2				2		7		0

		1		2		0		0		2				1		1		0

		1		2		0		0		2				1		2		0

		1		2		0		0		2				1		3		90.11

		1		2		0		0		2				1		4		0

		1		2		0		0		2				1		5		0

		1		2		0		0		2				1		6		0

		1		2		0		0		2				1		7		0

		1		2		0		0		3		7		2		1		1.76

		1		2		0		0		3				2		2		0

		1		2		0		0		3				2		3		425.42

		1		2		0		0		3				2		4		0

		1		2		0		0		3				2		5		0

		1		2		0		0		3				2		6		0

		1		2		0		0		3				2		7		0

		1		2		0		0		3				1		1		0

		1		2		0		0		3				1		2		0

		1		2		0		0		3				1		3		90.11

		1		2		0		0		3				1		4		0

		1		2		0		0		3				1		5		0

		1		2		0		0		3				1		6		0

		1		2		0		0		3				1		7		0

		1		2		0		0		4		6		2		1		0

		1		2		0		0		4				2		2		0

		1		2		0		0		4				2		3		422.24

		1		2		0		0		4				2		4		4.94

		1		2		0		0		4				2		5		0

		1		2		0		0		4				2		6		0

		1		2		0		0		4				2		7		0

		1		2		0		0		4				1		1		0

		1		2		0		0		4				1		2		0

		1		2		0		0		4				1		3		81.2

		1		2		0		0		4				1		4		8.91

		1		2		0		0		4				1		5		0

		1		2		0		0		4				1		6		0

		1		2		0		0		4				1		7		0

		1		2		0		0		5		5		2		1		0

		1		2		0		0		5		5		2		2		0

		1		2		0		0		5		5		2		3		396.55

		1		2		0		0		5		5		2		4		30.63

		1		2		0		0		5		5		2		5		0

		1		2		0		0		5		5		2		6		0

		1		2		0		0		5		5		2		7		0

		1		2		0		0		5				1		1		0

		1		2		0		0		5				1		2		0

		1		2		0		0		5				1		3		90.11

		1		2		0		0		5				1		4		0

		1		2		0		0		5				1		5		0

		1		2		0		0		5				1		6		0

		1		2		0		0		5				1		7		0

		1		1		1		1		1		7		2		1		41.62		30.2883333333		7.8708776394

		1		1		1		1		1				2		2		13.66		12.6141666667		10.594174631

		1		1		1		1		1				2		3		0		0		0

		1		1		1		1		1				2		4		223.0325		65.335625		105.4639868702

		1		1		1		1		1				2		5		0		0		0

		1		1		1		1		1				2		6		0		0		0

		1		1		1		1		1				2		7		0		0		0

		1		1		1		1		1				1		1		0		89.87875		91.6261526644

		1		1		1		1		1				1		2		0		62.758125		103.1550687754

		1		1		1		1		1				1		3		0		0		0

		1		1		1		1		1				1		4		51.5466666667		68.9841666667		81.2991979084

		1		1		1		1		1				1		5		0		0		0

		1		1		1		1		1				1		6		0		0		0

		1		1		1		1		1				1		7		0		0		0

		1		1		1		1		2		8		1		1		27.9466666667

		1		1		1		1		2				1		2		4.35

		1		1		1		1		2				1		3		0

		1		1		1		1		2				1		4		19.25

		1		1		1		1		2				1		5		0

		1		1		1		1		2				1		6		0

		1		1		1		1		2				1		7		0

		1		1		1		1		2				2		1		216.8825

		1		1		1		1		2				2		2		26.49

		1		1		1		1		2				2		3		0

		1		1		1		1		2				2		4		34.94

		1		1		1		1		2				2		5		0

		1		1		1		1		2				2		6		0

		1		1		1		1		2				2		7		0

		1		1		1		1		3		6		1		1		23.39

		1		1		1		1		3				1		2		27.2066666667

		1		1		1		1		3				1		3		0

		1		1		1		1		3				1		4		0.95

		1		1		1		1		3				1		5		0

		1		1		1		1		3				1		6		0

		1		1		1		1		3				1		7		0

		1		1		1		1		3				2		1		59.3

		1		1		1		1		3				2		2		216.5925

		1		1		1		1		3				2		3		0

		1		1		1		1		3				2		4		2.42

		1		1		1		1		3				2		5		0

		1		1		1		1		3				2		6		0

		1		1		1		1		3				2		7		0

		1		1		1		1		4		9		1		1		28.1966666667

		1		1		1		1		4				1		2		5.24

		1		1		1		1		4				1		3		0

		1		1		1		1		4				1		4		18.11

		1		1		1		1		4				1		5		0

		1		1		1		1		4				1		6		0

		1		1		1		1		4				1		7		0

		1		1		1		1		4				2		1		83.3325

		1		1		1		1		4				2		2		7.95

		1		1		1		1		4				2		3		0

		1		1		1		1		4				2		4		187.03

		1		1		1		1		4				2		5		0

		1		1		1		1		4				2		6		0

		1		1		1		1		4				2		7		0

		1		1		1		1		5		10		1		1		3.37

		1		1		1		1		5				1		2		0.76

		1		1		1		1		5				1		3		0

		1		1		1		1		5				1		4		0.43

		1		1		1		1		5				1		5		46.24

		1		1		1		1		5				1		6		0

		1		1		1		1		5				1		7		0.75

		1		1		1		1		5				2		1		173.1525

		1		1		1		1		5				2		2		12.1

		1		1		1		1		5				2		3		0

		1		1		1		1		5				2		4		16.57

		1		1		1		1		5				2		5		76.49		PY		groove=1

		1		1		1		1		5				2		6		0

		1		1		1		1		5				2		7		0

		1		1		0		1		1				1		1		1.68		0.42		0.84

		1		1		0		1		1				1		2		0		0.00		0

		1		1		0		1		1		10		1		3		43.24		49.4725		4.155

		1		1		0		1		1				1		4		6.63		3.4925		4.0431949001

		1		1		0		1		1				1		5		0		0		0

		1		1		0		1		1				1		6		0		0		0

		1		1		0		1		1				1		7		0		0		0

		1		1		0		1		1				2		1		21.71		14.7775		14.724744197

		1		1		0		1		1				2		2		0		0		0

		1		1		0		1		1				2		3		248.46		258.4025		12.937450483

		1		1		0		1		1				2		4		8.14		5.13		5.6679508349

		1		1		0		1		1				2		5		0		0		0

		1		1		0		1		1				2		6		0		0		0

		1		1		0		1		1				2		7		0		0		0

		1		1		0		1		2				1		1		0

		1		1		0		1		2				1		2		0

		1		1		0		1		2		15		1		3		51.55

		1		1		0		1		2				1		4		0

		1		1		0		1		2				1		5		0

		1		1		0		1		2				1		6		0

		1		1		0		1		2				1		7		0

		1		1		0		1		2				2		1		31.99

		1		1		0		1		2				2		2		0

		1		1		0		1		2				2		3		246.32

		1		1		0		1		2				2		4		0

		1		1		0		1		2				2		5		0

		1		1		0		1		2				2		6		0

		1		1		0		1		2				2		7		0

		1		1		0		1		3				1		1		0

		1		1		0		1		3				1		2		0

		1		1		0		1		3		14		1		3		51.55

		1		1		0		1		3				1		4		7.34

		1		1		0		1		3				1		5		0

		1		1		0		1		3				1		6		0

		1		1		0		1		3				1		7		0

		1		1		0		1		3				2		1		0

		1		1		0		1		3				2		2		0

		1		1		0		1		3				2		3		266.7

		1		1		0		1		3				2		4		11.61

		1		1		0		1		3				2		5		0

		1		1		0		1		3				2		6		0

		1		1		0		1		3				2		7		0

		1		1		0		1		4				1		1		0

		1		1		0		1		4				1		2		0

		1		1		0		1		4		13		1		3		51.55

		1		1		0		1		4				1		4		0

		1		1		0		1		4				1		5		0

		1		1		0		1		4				1		6		0

		1		1		0		1		4				1		7		0

		1		1		0		1		4				2		1		5.41

		1		1		0		1		4				2		2		0

		1		1		0		1		4				2		3		272.13

		1		1		0		1		4				2		4		0.77

		1		1		0		1		4				2		5		0

		1		1		0		1		4				2		6		0

		1		1		0		1		4				2		7		0

		1		1		0		1		5				1		1		0

		1		1		0		1		5				1		2		0

		1		1		0		1		5		11		1		3		51.55

		1		1		0		1		5				1		4		0

		1		1		0		1		5				1		5		0

		1		1		0		1		5				1		6		0

		1		1		0		1		5				1		7		0

		1		1		0		1		5				2		1		0

		1		1		0		1		5				2		2		0

		1		1		0		1		5				2		3		275.62

		1		1		0		1		5				2		4		2.69

		1		1		0		1		5				2		5		0

		1		1		0		1		5				2		6		0

		1		1		0		1		5				2		7		0

		1		2		1		1		1				1		1		0.78		14.8525		10.0184908211

		1		2		1		1		1		13		1		2		32.7		22.65		10.5912353702

		1		2		1		1		1				1		3		0		0		0

		1		2		1		1		1				1		4		6.37		6.925		5.0596211979

		1		2		1		1		1				1		5		11.7		7.1225		8.482807613

		1		2		1		1		1				1		6		0		0		0

		1		2		1		1		1				1		7		0		0.00		0

		1		2		1		1		1				2		1		44.81		122.87		106.1569030571

		1		2		1		1		1				2		2		232.09		92.185		94.4008186758

		1		2		1		1		1				2		3		0		0		0

		1		2		1		1		1				2		4		1.41		61.8625		103.8913863529

		1		2		1		1		1				2		5		0		0.9525		1.905

		1		2		1		1		1				2		6		0		0		0

		1		2		1		1		1				2		7		0		0.44		0.88

		1		2		1		1		2				1		1		19.01

		1		2		1		1		2		10		1		2		13.58

		1		2		1		1		2				1		3		0

		1		2		1		1		2				1		4		2.17

		1		2		1		1		2				1		5		16.79

		1		2		1		1		2				1		6		0

		1		2		1		1		2				1		7		0

		1		2		1		1		2				2		1		19.86

		1		2		1		1		2				2		2		35.5

		1		2		1		1		2				2		3		0

		1		2		1		1		2				2		4		217.38

		1		2		1		1		2				2		5		3.81

		1		2		1		1		2				2		6		0

		1		2		1		1		2				2		7		1.76

		1		2		1		1		3				1		1		24.09

		1		2		1		1		3		15		1		2		13.42

		1		2		1		1		3				1		3		0

		1		2		1		1		3				1		4		14.04

		1		2		1		1		3				1		5		0

		1		2		1		1		3				1		6		0

		1		2		1		1		3				1		7		0

		1		2		1		1		3				2		1		194.56

		1		2		1		1		3				2		2		66.15

		1		2		1		1		3				2		3		0

		1		2		1		1		3				2		4		17.6

		1		2		1		1		3				2		5		0

		1		2		1		1		3				2		6		0

		1		2		1		1		3				2		7		0

		1		2		1		1		4				1		1		15.53

		1		2		1		1		4		14		1		2		30.9

		1		2		1		1		4				1		3		0

		1		2		1		1		4				1		4		5.12

		1		2		1		1		4				1		5		0

		1		2		1		1		4				1		6		0

		1		2		1		1		4				1		7		0

		1		2		1		1		4				2		1		232.25

		1		2		1		1		4				2		2		35

		1		2		1		1		4				2		3		0

		1		2		1		1		4				2		4		11.06

		1		2		1		1		4				2		5		0

		1		2		1		1		4				2		6		0

		1		2		1		1		4				2		7		0

		1		2		1		1		5				1		1		0

		1		2		1		1		5		12		1		2		37.52

		1		2		1		1		5				1		3		0

		1		2		1		1		5				1		4		0

		1		2		1		1		5				1		5		14.03

		1		2		1		1		5				1		6		0

		1		2		1		1		5				1		7		0

		1		2		1		1		5				2		1		10.39

		1		2		1		1		5				2		2		262.73

		1		2		1		1		5				2		3		0

		1		2		1		1		5				2		4		4.99

		1		2		1		1		5				2		5		0

		1		2		1		1		5				2		6		0

		1		2		1		1		5				2		7		0.2

		1		2		0		1		1				2		1		1.31		4.40219475		4.2960703262

		1		2		0		1		1				2		2		0		0		0

		1		2		0		1		1		11		2		3		277		85.41		128.4814161413

		1		2		0		1		1				2		4		0		11.20		8.3152726067

		1		2		0		1		1				2		5		0		7.09		14.18

		1		2		0		1		1				2		6		0		0.00		0

		1		2		0		1		1				2		7		0		0.14		0.2833555

		1		2		0		1		1				1		1		0		1.3925		1.6383604609

		1		2		0		1		1				1		2		0		0		0

		1		2		0		1		1				1		3		36.25		142.97324125		127.5240129269

		1		2		0		1		1				1		4		0		12.28425875		14.2864828264

		1		2		0		1		1				1		5		15.3		64.58		119.1784443597

		1		2		0		1		1				1		6		0		0		0

		1		2		0		1		1				1		7		0		0.39		0.78

		1		2		0		1		2				1		1		8.338779

		1		2		0		1		2				1		2		0

		1		2		0		1		2		10		1		3		22.690335

		1		2		0		1		2				1		4		19.954175

		1		2		0		1		2				1		5		0

		1		2		0		1		2				1		6		0

		1		2		0		1		2				1		7		0.566711

		1		2		0		1		2				2		1		2.4

		1		2		0		1		2				2		2		0

		1		2		0		1		2				2		3		258.512965

		1		2		0		1		2				2		4		17.397035

		1		2		0		1		2				2		5		0

		1		2		0		1		2				2		6		0

		1		2		0		1		2				2		7		0

		1		2		0		1		3				1		1		7.85

		1		2		0		1		3				1		2		0

		1		2		0		1		3		16		1		3		4

		1		2		0		1		3				1		4		11.34

		1		2		0		1		3				1		5		28.36

		1		2		0		1		3				1		6		0

		1		2		0		1		3				1		7		0

		1		2		0		1		3				2		1		3.17

		1		2		0		1		3				2		2		0

		1		2		0		1		3				2		3		29

		1		2		0		1		3				2		4		1.56

		1		2		0		1		3				2		5		243.02

		1		2		0		1		3				2		6		0

		1		2		0		1		3				2		7		1.56

		1		2		0		1		4				1		1		0.11

		1		2		0		1		4				1		2		0

		1		2		0		1		4		6		1		3		37.93

		1		2		0		1		4				1		4		13.51

		1		2		0		1		4				1		5		0

		1		2		0		1		4				1		6		0

		1		2		0		1		4				1		7		0

		1		2		0		1		4				2		1		0

		1		2		0		1		4				2		2		0

		1		2		0		1		4				2		3		248.13

		1		2		0		1		4				2		4		30.18

		1		2		0		1		4				2		5		0

		1		2		0		1		4				2		6		0

		1		2		0		1		4				2		7		0

		1		2		0		1		5				1		1		0

		1		2		0		1		5				1		2		0

		1		2		0		1		5		6a		1		3		51.55

		1		2		0		1		5				1		4		0

		1		2		0		1		5				1		5		0

		1		2		0		1		5				1		6		0

		1		2		0		1		5				1		7		0

		1		2		0		1		5				2		1		0

		1		2		0		1		5				2		2		0

		1		2		0		1		5				2		3		278.31

		1		2		0		1		5				2		4		0

		1		2		0		1		5				2		5		0

		1		2		0		1		5				2		6		0

		1		2		0		1		5				2		7		0





graph2

		field/lab		condition		grazing		orientation		position		empty=1

		lab=1		daylight=1		no=0		h=0		groove=1		greenS=2		90.11

		field=2		blue light=2		yes=1		v=1				greenL=3		427.18

										ridges=2		coralline=4		51.55

												cyano=5		278.31

												sediment=6

												other=7		mean		stdev

		1		daylight		grazing		H		1		empty		14.315		11.3582789189

		1		daylight		grazing		H				greenS		72.57		10.8220053595

		1		daylight		grazing		H				greenL		0		0

		1		daylight		grazing		H				coralline		2.0475		2.3207954814

		1		daylight		grazing		H				cyano		0		0

		1		daylight		grazing		H				sediment		1.1775		1.4895273299

		1		daylight		grazing		H				other		0		0

		1		daylight		grazing		H		2		empty		41.8325		17.8418578536

		1		daylight		grazing		H				greenS		385.1725		17.9982339411

		1		daylight		grazing		H				greenL		0		0

		1		daylight		grazing		H				coralline		0.175		0.2022374842

		1		daylight		grazing		H				cyano		0		0

		1		daylight		grazing		H				sediment		0		0

		1		daylight		grazing		H				other		0		0

		1		daylight		no grazing		H		1		empty		0		0

		1		daylight		no grazing		H				greenS		0		0

		1		daylight		no grazing		H				greenL		100		0

		1		daylight		no grazing		H				coralline		0		0

		1		daylight		no grazing		H				cyano		0		0

		1		daylight		no grazing		H				sediment		0		0

		1		daylight		no grazing		H				other		0		0

		1		daylight		no grazing		H		2		empty		36.71701625		45.821178733

		1		daylight		no grazing		H				greenS		0		0

		1		daylight		no grazing		H				greenL		390.43048375		45.7893936489

		1		daylight		no grazing		H				coralline		0.0325		0.065

		1		daylight		no grazing		H				cyano		0		0

		1		daylight		no grazing		H				sediment		0		0

		1		daylight		no grazing		H				other		0		0

		1		blue light		grazing		H		1		empty		40.065		22.3365656865

		1		blue light		grazing		H				greenS		48.82		22.3196968319

		1		blue light		grazing		H				greenL		0		0

		1		blue light		grazing		H				coralline		0.9875		0.9502762756

		1		blue light		grazing		H				cyano		0		0

		1		blue light		grazing		H				sediment		0.2375		0.2766917659

		1		blue light		grazing		H				other		0		0

		1		blue light		grazing		H		2		empty		292.9225		161.8008006521

		1		blue light		grazing		H				greenS		133.83		162.0963049137

		1		blue light		grazing		H				greenL		0		0

		1		blue light		grazing		H				coralline		0.4275		0.855

		1		blue light		grazing		H				cyano		0		0

		1		blue light		grazing		H				sediment		0		0

		1		blue light		grazing		H				other		0		0

		1		blue light		no grazing		H		2		empty		2.8425		3.0219681776

		1		blue light		no grazing		H				greenS		0		0

		1		blue light		no grazing		H				greenL		423.1025		2.4231986437

		1		blue light		no grazing		H				coralline		1.235		2.47

		1		blue light		no grazing		H				cyano		0		0

		1		blue light		no grazing		H				sediment		0		0

		1		blue light		no grazing		H				other		0		0

		1		blue light		no grazing		H		1		empty		0		0

		1		blue light		no grazing		H				greenS		0		0

		1		blue light		no grazing		H				greenL		87.8825		4.455

		1		blue light		no grazing		H				coralline		2.2275		4.455

		1		blue light		no grazing		H				cyano		0		0

		1		blue light		no grazing		H				sediment		0		0

		1		blue light		no grazing		H				other		0		0

		1		daylight		grazing		V		1		empty		30.2883333333		7.8708776394

		1		daylight		grazing		V				greenS		12.6141666667		10.594174631

		1		daylight		grazing		V				greenL		0		0

		1		daylight		grazing		V				coralline		65.335625		105.4639868702

		1		daylight		grazing		V				cyano		0		0

		1		daylight		grazing		V				sediment		0		0

		1		daylight		grazing		V				other		0		0

		1		daylight		grazing		V		2		empty		89.87875		91.6261526644

		1		daylight		grazing		V				greenS		62.758125		103.1550687754

		1		daylight		grazing		V				greenL		0		0

		1		daylight		grazing		V				coralline		68.9841666667		81.2991979084

		1		daylight		grazing		V				cyano		0		0

		1		daylight		grazing		V				sediment		0		0

		1		daylight		grazing		V				other		0		0

		1		daylight		no grazing		V		1		empty		0.42		0.84

		1		daylight		no grazing		V				greenS		0.00		0

		1		daylight		no grazing		V				greenL		49.4725		4.155

		1		daylight		no grazing		V				coralline		3.4925		4.0431949001

		1		daylight		no grazing		V				cyano		0		0

		1		daylight		no grazing		V				sediment		0		0

		1		daylight		no grazing		V				other		0		0

		1		daylight		no grazing		V		2		empty		14.7775		14.724744197

		1		daylight		no grazing		V				greenS		0		0

		1		daylight		no grazing		V				greenL		258.4025		12.937450483

		1		daylight		no grazing		V				coralline		5.13		5.6679508349

		1		daylight		no grazing		V				cyano		0		0

		1		daylight		no grazing		V				sediment		0		0

		1		daylight		no grazing		V				other		0		0

		1		blue light		grazing		V		1		empty		14.8525		10.0184908211

		1		blue light		grazing		V				greenS		22.65		10.5912353702

		1		blue light		grazing		V				greenL		0		0

		1		blue light		grazing		V				coralline		6.925		5.0596211979

		1		blue light		grazing		V				cyano		7.1225		8.482807613

		1		blue light		grazing		V				sediment		0		0

		1		blue light		grazing		V				other		0.00		0

		1		blue light		grazing		V		2		empty		122.87		106.1569030571

		1		blue light		grazing		V				greenS		92.185		94.4008186758

		1		blue light		grazing		V				greenL		0		0

		1		blue light		grazing		V				coralline		61.8625		103.8913863529

		1		blue light		grazing		V				cyano		0.9525		1.905

		1		blue light		grazing		V				sediment		0		0

		1		blue light		grazing		V				other		0.44		0.88

		1		blue light		no grazing		V		1		empty		4.40219475		4.2960703262

		1		blue light		no grazing		V				greenS		0		0

		1		blue light		no grazing		V				greenL		85.41		128.4814161413

		1		blue light		no grazing		V				coralline		11.20		8.3152726067

		1		blue light		no grazing		V				cyano		7.09		14.18

		1		blue light		no grazing		V				sediment		0.00		0

		1		blue light		no grazing		V				other		0.14		0.2833555

		1		blue light		no grazing		V		2		empty		1.3925		1.6383604609

		1		blue light		no grazing		V				greenS		0		0

		1		blue light		no grazing		V				greenL		142.97324125		127.5240129269

		1		blue light		no grazing		V				coralline		12.28425875		14.2864828264

		1		blue light		no grazing		V				cyano		64.58		119.1784443597

		1		blue light		no grazing		V				sediment		0		0

		1		blue light		no grazing		V				other		0.39		0.78





graph3

				daylight																blue light

				grazing								no grazing								grazing								no grazing

				H				V				H				V				H				V				H				V

				G		R		G		R		G		R		G		R		G		R		G		R		G		R		G		R

		empty		14.315		41.8325		30.2883333333		89.87875		0		36.71701625		0.42		14.7775		40.065		292.9225		14.8525		122.87		0		2.8425		4.40219475		1.3925

		greenS		72.57		385.1725		12.6141666667		62.758125		0		0		0.00		0		48.82		133.83		22.65		92.185		0		0		0		0

		greenL		0		0		0		0		90.11		390.43048375		49.4725		258.4025		0		0		0		0		87.8825		423.1025		85.41		142.97324125

		coralline		2.0475		0.175		65.335625		68.9841666667		0		0.0325		3.4925		5.13		0.9875		0.4275		6.925		61.8625		2.2275		1.235		11.20		12.28425875

		cyano		0		0		0		0		0		0		0		0		0		0		7.1225		0.9525		0		0		7.09		64.58

		sediment		1.1775		0		0		0		0		0		0		0		0.2375		0		0		0		0		0		0.00		0

		other		0		0		0		0		0		0		0		0		0		0		0.00		0.44		0		0		0.14		0.39

				daylight																blue light

				grazing								no grazing								grazing								no grazing

				H				V				H				V				H				V				H				V

				G		R		G		R		G		R		G		R		G		R		G		R		G		R		G		R

		empty		12.386		41.8325		106.5335		24.9046666667		0		29.373613		0.34		11.822		36.306		248.008		11.882		100.37		0		2.274		1.114		3.5217558

		greenS		73.17		382.134		52.6265		10.2433333333		0		0		0.00		0		51.71		177.772		25.624		126.294		0		0		0		0

		greenL		0		0		0		0		90.11		397.780387		49.888		261.846		0		0		0		0		89.12		349.584		170.040593		78.63

		coralline		2.212		0.346		58.5013333333		52.3545		0		0.026		2.794		4.642		1.904		1.4		5.54		50.488		0.988		7.908		9.827407		8.96

		cyano		0		0		15.298		9.248		0		0		0		0		0		0		8.504		0.762		0		0		51.664		5.67

		sediment		3.276		0		0		0		0		0		0		0		0.19		0		0		0		0		0		0		0.00

		other		0		0		0		0.15		0		0		0		0		0		0		0.00		0.392		0		0		0.312		0.11

				daylight								blue light

				Grazing				no grazing				Grazing				no grazing

				H		V		H		V		H		V		H		V

		empty		27.10925		65.7190833333		14.6868065		6.08		142.16		56.13		1.14		2.32

		greenS		227.652		31.4349166667		0		0.00		114.74		75.96		0.00		0.00

		greenL		0		0		243.9451935		155.87		0.00		0.00		219.35		124.34

		coralline		1.279		55.4279166667		0.013		3.72		1.65		28.01		4.45		9.39

		cyano		0		12.273		0		0.00		0.00		4.63		0.00		28.67

		sediment		1.638		0		0		0.00		0.10		0.00		0.00		0.00

		other		0		0.075		0		0.00		0.00		0.20		0.00		0.21
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		field/lab		condition		grazing		orientation		Replicate		Tile		position		empty=1

		lab=1		daylight=1		no=0		h=0						groove=1		greenS=2		groove=1		90.11

		field=2		blue light=2		yes=1		v=1								greenL=3		ridges=2		427.18

														ridges=2		coralline=4		groove=1		51.55

																cyano=5		ridges=2		278.31

																sediment=6

																other=7

		1		1		1		0		1		8		1		1		18.08

		1		1		1		0		1				2		1		65.81

		1		1		1		0		2		7		1		1		28.70

		1		1		1		0		2				2		1		22.79

		1		1		1		0		3		6		1		1		6.02

		1		1		1		0		3				2		1		40.99

		1		1		1		0		4		1		1		1		4.46

		1		1		1		0		4				2		1		37.74

		1		1		1		0		5		4		1		1		4.67

		1		1		1		0		5				2		1		56.17

		1		1		1		0		5

		1		1		0		0		1				1		1		0.00

		1		1		0		0		1		1		2		1		30.81

		1		1		0		0		2				1		1		0.00

		1		1		0		0		2		?		2		1		9.86

		1		1		0		0		3				1		1		0.00

		1		1		0		0		3		8		2		1		103.13

		1		1		0		0		4				1		1		0.00

		1		1		0		0		4		6		2		1		3.07

		1		1		0		0		5				1		1		0.00

		1		1		0		0		5				2		1		0.00

		1		2		1		0		1				1		1		69.48

		1		2		1		0		1				2		1		50.39

		1		2		1		0		2				1		1		38.55

		1		2		1		0		2				2		1		379.60

		1		2		1		0		3		10		1		1		15.16

		1		2		1		0		3				2		1		376.24

		1		2		1		0		4		13		1		1		37.07

		1		2		1		0		4				2		1		365.46

		1		2		1		0		5		12		1		1		21.27

		1		2		1		0		5				2		1		68.35

		1		2		0		0		1		1		2		1		7.09

		1		2		0		0		1				1		1		0.00

		1		2		0		0		2		8		2		1		2.52

		1		2		0		0		2				1		1		0.00

		1		2		0		0		3		7		2		1		1.76

		1		2		0		0		3				1		1		0.00

		1		2		0		0		4		6		1		1		0.00

		1		2		0		0		4				2		1		0.00

		1		2		0		0		5		5		2		1		0.00

		1		2		0		0		5				1		1		0.00

		1		1		1		1		1		7		2		1		41.62

		1		1		1		1		1				1		1		0.00

		1		1		1		1		2		8		1		1		27.95

		1		1		1		1		2				2		1		216.88

		1		1		1		1		3		6		1		1		23.39

		1		1		1		1		3				2		1		59.30

		1		1		1		1		4		9		1		1		28.20

		1		1		1		1		4				2		1		83.33

		1		1		1		1		5		10		1		1		3.37

		1		1		1		1		5				2		1		173.15

		1		1		0		1		1				1		1		1.68

		1		1		0		1		1				2		1		21.71

		1		1		0		1		2				1		1		0.00

		1		1		0		1		2				2		1		31.99

		1		1		0		1		3				1		1		0.00

		1		1		0		1		3				2		1		0.00

		1		1		0		1		4				1		1		0.00

		1		1		0		1		4				2		1		5.41

		1		1		0		1		5				1		1		0.00

		1		1		0		1		5				2		1		0.00

		1		2		1		1		1				1		1		0.78		PY		groove=1		51.55

		1		2		1		1		1				2		1		44.81

		1		2		1		1		2				1		1		19.01

		1		2		1		1		2				2		1		19.86

		1		2		1		1		3				1		1		24.09

		1		2		1		1		3				2		1		194.56

		1		2		1		1		4				1		1		15.53

		1		2		1		1		4				2		1		232.25

		1		2		1		1		5				1		1		0.00

		1		2		1		1		5				2		1		10.39

		1		2		0		1		1				2		1		1.31		PY		groove=1		51.55

		1		2		0		1		1				1		1		0.00

		1		2		0		1		2				1		1		8.34

		1		2		0		1		2				2		1		2.40

		1		2		0		1		3				1		1		7.85

		1		2		0		1		3				2		1		3.17

		1		2		0		1		4				1		1		0.11

		1		2		0		1		4				2		1		0.00

		1		2		0		1		5				1		1		0.00

		1		2		0		1		5				2		1		0.00
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surface index

		measurement: tiles								[mm2]				assumtion: 3mm of py-tile from top is not submerged

		tile		a		b		c		d				hollow total		Pyramide surface total (incl. hollows)

		Py1		260.34		274.53		259.35		262.11		1056.33		617.56		1673.89

		Py2		267.25		281.54		274.51		264.82		1088.12		617.56		1705.68

		Py3		255.6		272.67		284.38		280.92		1093.57		617.56		1711.13

		Py4		274.07		268.85		265.8		269.49		1078.21		617.56		1695.77

		Py5		288.42		278.71		277.79		282.88		1127.8		617.56		1745.36

		Py6		284.3		264.43		289.07		287.12		1124.92		617.56		1742.48

		Py7		290.01		291.79		293.87		290.1		1165.77		617.56		1783.33

		Py8		281.11		278.81		273.48		281.77		1115.17		617.56		1732.73

		Py9		287.86		284		281.54		279.19		1132.59		617.56		1750.15						surface:				surface index

		Py10		288.53		283.46		286.72		288.47		1147.18		617.56		1764.74		stdev				pyramide		1730.526		0.4026584981

										mean		1112.966		617.56		1730.526		33.5342435927				horizontal		696.811

		hollows py		1		2		3		stdev		33.5342435927		17.8427464254								pyramide		17.31		cm2

		py1		28.13		23.96		25.09														horizontal		6.97		cm2

		py2		25.4		23.71		24.52														PY top		1.23		cm2

		py3		26.67		24.84		26.29														H side		5.02		cm2

		py4		25.91		27.71		26.55		mean		stdev

				26.5275		25.055		25.6125		25.7316666667		1.4003365396

				53.055		50.11		51.225		51.4633333333		1.4868955354		total surface per hollow py

		tile		a		b				hollow total		horizontal

		Ho1		323.03		90.59		413.62		270.12		683.74								H side

		Ho2		345.06		77.08		422.14		270.12		692.26								length		height		surface		cm2

		Ho3		349.72		93.99		443.71		270.12		713.83								22		6		132

		Ho4		346		73.99		419.99		270.12		690.11										X4		528

		Ho5		347.33		96.51		443.84		270.12		713.96						grooves		4mm2		16mm2		502		5.02

		Ho6		352.98		73.85		426.83		270.12		696.95

		Ho7		361.43		83.07		444.5		270.12		714.62								PY top

		Ho8		345.49		75.35		420.84		270.12		690.96								depth		radius		surface

		Ho9		354.81		69.95		424.76		270.12		694.88						wall		5		3		94.25

		Ho10		335.64		71.04		406.68		270.12		676.8						bottom				3		28.27

						mean		426.691		270.12		696.811		13.2320464949								TOTAL		122.52		1.23

						stdev		13.2320464949		32.7650789714

		hollows ho		1		2		3

		py1		31.5		29.19		27.32

		py2		31.72		39.63		23.91

		py3		44.33		37.22		34.62

		py4		26.77		45.76		33.21		mean		stdev

				33.58		37.95		29.765		33.765		6.880179041

				67.16		75.9		59.53		67.53		8.1912697428		total surface per hollow ho

		type		surface		stdev		index

		py grooves		617.56		17.8427464254		0.4373987953		0.44

		py rest		1112.966		33.5342435927		0.2427028319		0.24

		ho grooves		270.12		32.7650789714		1		1

		ho rest		426.691		13.2320464949		0.6330576459		0.63

		type

		py grooves		6.1756		0.1784274643		cm2

		py rest		11.12966		0.3353424359		cm2

		ho grooves		2.7012		0.3276507897		cm2

		ho rest		4.26691		0.1323204649		cm2

		py top		1.23		0.02464		cm2

		per set up

		py grooves		123.512		3.5685492851		cm2

		py rest		222.5932		6.7068487185		cm2

		ho grooves		54.024		6.5530157943		cm2

		ho rest		85.3382		2.646409299		cm2

		py top		24.6		0.4928		cm2

		plastic aquarium

		V		9X17,5		157.5

				9X11,5		103.5

						522		cm2

		H		17+11X2		28		cm2

		top pyramide tile





totalFF

				Settlement experiment																4 tiles

				Oct. 02																								settlement

																												tile

																								Combination				1								2								box/grid

		exp. nr.		Date start		Date counting		larvae start		settled total		mean settle		stdva		tiles		parallel		Species		Light		1		2		horizontal		not in row		vertical		not in row		vertical		not in row		horizontal		not in row		horizontal		vertical		non-settled		name		salinity		temp.		Comment:

		46		08/05/03		11/05/03		100		0						40				FF		roomlight		glas				0		0		0		0										0		0		4		Dirk						larvae from colony 23

		26		31/03/03		01/04/03		100		55						40		1		FF		Blue		LA2/1 grazed				26		3		29												0		0		1		Dirk						larvae from whole week, walls are black

		33		09/04/03		10/04/03		100		56						40		2		FF		Blue		LA2/1grazed				32		1		24		2										5		0		0		Dirk						larvae from 09.04.03

		34						100		59						40				FF		Blue		LA2/1grazed				28		1		31		0										1		0		3		Dirk

		35						100		49		54.75		4.1932485418		40				FF		Blue		LA2/1grazed				23		2		26		0										2		0		2		Dirk

		43		10/04/03		11/04/03		100		7						40				FF		Blue		LA2/4				2		1		5		1										0		0		3		Dirk		36.6		25.2		larvae from 10-04-03 and 09-04-03

		44		10/04/03		11/04/03		100		5						40				FF		Blue		LA2/4				1		1		4		0										0		0		5		Dirk		36.7		25.4		larvae from 10-04-03 and 09-04-03

		45		10/04/03		11/04/03		100		3						40				FF		Blue		LA2/4				0		0		3		0										0		0		6		Dirk		36.6		25.3		larvae from 10-04-03 and 09-04-03

		42		10/04/03		11/04/03		100		4		4.75		1.7078251277		40				FF		Blue		LA2/4				0		0		4		0										0		0		2		Dirk		36.5		25.3		larvae from 10-04-03 and 09-04-03

		36		05/04/03		07/04/03		100		27						40				FF		Blue		LA4/1grazed				9		0		18		2										8		0		0		Marcel		37		25.6		larvae from 05-04-03

		37		08/04/03		09/04/03		100		37						40				FF		Blue		LA4/1grazed				27		1		10		1										6		0		7		Marcel		36.7		24.9		larvae from 08-04-03

		38		12/04/03		14/04/03		100		51						40				FF		Blue		LA4/1grazed				27		1		24		0										2		0		2		Dirk		37		25.8		larvae from 12-04-03

		39						100		37		38		9.8657657246		40				FF		Blue		LA4/1grazed				16		0		21		0										3		0		0		Dirk		36.8		25.4

		27		02/04/03		03/04/03		100		15						40		1		FF		Blue		LA4/4				2		1		13		2										0		0		4		Dirk		36.5		25.6		larvae from 02-04-03

		28		03/04/03		04/04/03		100		11						40		2		FF		Blue		LA4/4				3		1		8		0										0		0		2		Dirk		36.6		26		larvae from 02-04-03 and 03-04-03

		30		04/04/03		05/04/03		100		8						40		3		FF		Blue		LA4/4				2		0		6		0										19		0		0		Marcel		36.4		25		larvae from 04-04-03

		31		11/04/03		12/04/03		100		16		12.5		3.6968455021		40		4		FF		Blue		LA4/4				10		2		6		0										3		0		6		Dirk		36.4		25.2		larvae from 11-04-03

		51						100		3						40				FF		daylight		LA2/4				1		1		2		1										0		0		5

		52						100		5						40				FF		daylight		LA2/4				0		0		5		0										0		0		3

		53						100		6						40				FF		daylight		LA2/4				2		2		4		1										0		0		3

		54						100		4		4.5		1.2909944487		40				FF		daylight		LA2/4				1		0		3		0										0		0		2

		55						100		44						40				FF		daylight		LA2/1 grazed				18		2		26		0										0		0		1

		56						100		57						40				FF		daylight		LA2/1grazed				30		1		27		2										5		0		0

		57						100		56						40				FF		daylight		LA2/1grazed				32		1		24		0										1		0		3

		58						100		49		51.5		6.1373175465		40				FF		daylight		LA2/1grazed				22		2		27		0										2		0		2

		59						100		12						40				FF		daylight		LA4/4				1		1		11		2										0		0		4

		60						100		14						40				FF		daylight		LA4/4				2		1		12		0										0		0		2

		61						100		8						40				FF		daylight		LA4/4				0		0		8		1										19		0		0

		62						100		16		12.5		3.4156502553		40				FF		daylight		LA4/4				7		2		9		0										3		0		6

		63						100		53						40				FF		daylight		LA4/1grazed				27		1		26		0										4		0		3

		64						100		48						40				FF		daylight		LA4/1grazed				25		2		23		0										2		0		1

		47		16/05/03		18/05/03		100		55						40				FF		daylight		LA4/1 grazed				24		2		31		0										2		0		1		Dirk		37.2		25.2		larvae from today

		48		17/05/03		18/05/03		100		57		53.25		3.8622100754		40				FF		daylight		LA4/1 grazed				30		4		27		1										3		0		2		Dirk		36.7		25.3		larvae from today

								3300





calculationFF

										settlement

										tile

		Light								horizontal		not in row		vertical		not in row		V top

		Blue		LA2/1 grazed						26		3		29		0		1		py grooves		123.512		3.5685492851		cm2

		Blue		LA2/1grazed						32		1		24		2		0		py rest		222.5932		6.7068487185		cm2

		Blue		LA2/1grazed						28		1		31		0		1		ho grooves		54.024		6.5530157943		cm2

		Blue		LA2/1grazed						23		2		26		0		0		ho rest		85.3382		2.646409299		cm2

		Blue		LA2/4						2		1		5		1		0

		Blue		LA2/4						1		1		4		0		0

		Blue		LA2/4						0		0		3		0		0

		Blue		LA2/4						0		0		4		0		0

		Blue		LA4/1grazed						21		0		18		2		1

		Blue		LA4/1grazed						27		1		10		1		0

		Blue		LA4/1grazed						27		1		24		0		0

		Blue		LA4/1grazed						19		0		21		0		1

		Blue		LA4/4						2		1		13		2		0

		Blue		LA4/4						3		1		8		0		0

		Blue		LA4/4						2		0		6		0		0

		Blue		LA4/4						10		2		6		0		0

		surface corrected per 40tiles, cm2

										settlement

										tile

		Light								H grooves		H ridges		V grooves		V ridges		V top

		Blue		LA2/1 grazed						0.4812675848		0.0351542451		0.2347949997		0		0.0406504065

		Blue		LA2/1grazed						0.5923293351		0.0117180817		0.1943131032		0.0089850004		0

		Blue		LA2/1grazed						0.5182881682		0.0117180817		0.2509877583		0		0.0406504065

		Blue		LA2/1grazed						0.4257367096		0.0234361634		0.2105058618		0		0

		Blue		LA2/4						0.0370205834		0.0117180817		0.0404818965		0.0044925002		0

		Blue		LA2/4						0.0185102917		0.0117180817		0.0323855172		0		0

		Blue		LA2/4						0		0		0.0242891379		0		0

		Blue		LA2/4						0		0		0.0323855172		0		0

		Blue		LA4/1grazed						0.3887161262		0		0.1457348274		0.0089850004		0.0406504065

		Blue		LA4/1grazed						0.4997778765		0.0117180817		0.080963793		0.0044925002		0

		Blue		LA4/1grazed						0.4997778765		0.0117180817		0.1943131032		0		0

		Blue		LA4/1grazed						0.3516955427		0		0.1700239653		0		0.0406504065

		Blue		LA4/4						0.0370205834		0.0117180817		0.1052529309		0.0089850004		0

		Blue		LA4/4						0.0555308752		0.0117180817		0.0647710344		0		0

		Blue		LA4/4						0.0370205834		0		0.0485782758		0		0

		Blue		LA4/4						0.1851029172		0.0234361634		0.0485782758		0		0

		daylight																blue light

		grazing								no grazing								grazing								no grazing

		H				V				H				V				H				V				H				V

		G		R		G		R		G		R		G		R		G		R		G		R		G		R		G		R

		0.5044054494		0.020506643		0.2226504307		0.0022462501		0.0138827188		0.0058590409		0.0323855172		0.0011231251		0.4349918555		0.0058590409		0.1477589222		0.0033693752		0.0786687398		0.0117180817		0.0667951292		0.0022462501

		0.0698748189		0.0112192091		0.0251726662		0.0044925002		0.0177222551		0.0067654376		0.006610666		0.0022462501		0.0763198879		0.0067654376		0.0487466585		0.0043012415		0.0714906352		0.0095677736		0.0267507443		0.0044925002





calculationFF

		0		0.0698748189

		0		0.0112192091

		0		0.0251726662

		0		0.0044925002

		0		0.0177222551

		0		0.0067654376

		0		0.006610666

		0		0.0022462501

		0		0.0763198879

		0		0.0067654376

		0		0.0487466585

		0		0.0043012415

		0		0.0714906352

		0		0.0095677736

		0		0.0267507443

		0		0.0044925002





FF algae

		

										settlement

										tile

		Light				empty				H grooves		H ridges		V grooves		V ridges		V top

		day		grazed		12.386				0.4812675848		0.0351542451		0.2347949997		0		0.0406504065

		day		grazed		12.386				0.5923293351		0.0117180817		0.1943131032		0.0089850004		0

		day		grazed		12.386				0.5182881682		0.0117180817		0.2509877583		0		0.0406504065

		day		grazed		12.386				0.4257367096		0.0234361634		0.2105058618		0		0

		day		not grazed		0				0.0370205834		0.0117180817		0.0404818965		0.0044925002		0

		day		not grazed		0				0.0185102917		0.0117180817		0.0323855172		0		0

		day		not grazed		0				0		0		0.0242891379		0		0

		day		not grazed		0				0		0		0.0323855172		0		0

		Blue		grazed		36.306				0.1665926255		0		0.1457348274		0.0089850004		0.0406504065

		Blue		grazed		36.306				0.4997778765		0.0117180817		0.080963793		0.0044925002		0

		Blue		grazed		36.306				0.4997778765		0.0117180817		0.1943131032		0		0

		Blue		grazed		36.306				0.2961646676		0		0.1700239653		0		0.0406504065

		Blue		not grazed		0				0.0370205834		0.0117180817		0.1052529309		0.0089850004		0

		Blue		not grazed		0				0.0555308752		0.0117180817		0.0647710344		0		0

		Blue		not grazed		0				0.0370205834		0		0.0485782758		0		0

		Blue		not grazed		0				0.1851029172		0.0234361634		0.0485782758		0		0

		H grooves

		empty		settlement

		12.386		0.4812675848

		12.386		0.5923293351

		12.386		0.5182881682

		12.386		0.4257367096

		0		0.0370205834

		0		0.0185102917

		0		0

		0		0

		36.306		0.1665926255

		36.306		0.4997778765

		36.306		0.4997778765

		36.306		0.2961646676

		0		0.0370205834

		0		0.0555308752

		0		0.0370205834

		0		0.1851029172

		greenS		H grooves

		73.17		0.4812675848

		73.17		0.5923293351

		73.17		0.5182881682

		73.17		0.4257367096

		0		0.0370205834

		0		0.0185102917

		0		0

		0		0

		51.71		0.1665926255

		51.71		0.4997778765

		51.71		0.4997778765

		51.71		0.2961646676

		0		0.0370205834

		0		0.0555308752

		0		0.0370205834

		0		0.1851029172

		greenL		H grooves

		0		0.4812675848

		0		0.5923293351

		0		0.5182881682

		0		0.4257367096

		90.11		0.0370205834

		90.11		0.0185102917

		90.11		0

		90.11		0

		0		0.1665926255

		0		0.4997778765

		0		0.4997778765

		0		0.2961646676

		89.12		0.0370205834

		89.12		0.0555308752

		89.12		0.0370205834

		89.12		0.1851029172

		coralline		H grooves

		2.212		0.4812675848

		2.212		0.5923293351

		2.212		0.5182881682

		2.212		0.4257367096

		0		0.0370205834

		0		0.0185102917

		0		0

		0		0

		1.904		0.1665926255

		1.904		0.4997778765

		1.904		0.4997778765

		1.904		0.2961646676

		0.988		0.0370205834

		0.988		0.0555308752

		0.988		0.0370205834

		0.988		0.1851029172

		sediment		H grooves

		3.276		0.4812675848

		3.276		0.5923293351

		3.276		0.5182881682

		3.276		0.4257367096

		0		0.0370205834

		0		0.0185102917

		0		0

		0		0

		0.19		0.1665926255

		0.19		0.4997778765

		0.19		0.4997778765

		0.19		0.2961646676

		0		0.0370205834

		0		0.0555308752

		0		0.0370205834

		0		0.1851029172

		empty		V grooves

		106.5335		0.2347949997

		106.5335		0.1943131032

		106.5335		0.2509877583

		106.5335		0.2105058618

		0.34		0.0404818965

		0.34		0.0323855172

		0.34		0.0242891379

		0.34		0.0323855172

		11.882		0.1457348274

		11.882		0.080963793

		11.882		0.1943131032

		11.882		0.1700239653

		1.114		0.1052529309

		1.114		0.0647710344

		1.114		0.0485782758

		1.114		0.0485782758

		greenS		V grooves

		52.6265		0.2347949997

		52.6265		0.1943131032

		52.6265		0.2509877583

		52.6265		0.2105058618

		0.00		0.0404818965

		0.00		0.0323855172

		0.00		0.0242891379

		0.00		0.0323855172

		25.624		0.1457348274

		25.624		0.080963793

		25.624		0.1943131032

		25.624		0.1700239653

		0		0.1052529309

		0		0.0647710344

		0		0.0485782758

		0		0.0485782758

		greenL		V grooves

		0		0.2347949997

		0		0.1943131032

		0		0.2509877583

		0		0.2105058618

		49.888		0.0404818965

		49.888		0.0323855172

		49.888		0.0242891379

		49.888		0.0323855172

		0		0.1457348274

		0		0.080963793

		0		0.1943131032

		0		0.1700239653

		170.040593		0.1052529309

		170.040593		0.0647710344

		170.040593		0.0485782758

		170.040593		0.0485782758

		coralline		V grooves

		58.5013333333		0.2347949997

		58.5013333333		0.1943131032

		58.5013333333		0.2509877583

		58.5013333333		0.2105058618

		2.794		0.0404818965

		2.794		0.0323855172

		2.794		0.0242891379

		2.794		0.0323855172

		5.54		0.1457348274

		5.54		0.080963793

		5.54		0.1943131032

		5.54		0.1700239653

		9.827407		0.1052529309

		9.827407		0.0647710344

		9.827407		0.0485782758

		9.827407		0.0485782758

		cyano		V grooves

		15.298		0.2347949997

		15.298		0.1943131032

		15.298		0.2509877583

		15.298		0.2105058618

		0		0.0404818965

		0		0.0323855172

		0		0.0242891379

		0		0.0323855172

		8.504		0.1457348274

		8.504		0.080963793

		8.504		0.1943131032

		8.504		0.1700239653

		51.664		0.1052529309

		51.664		0.0647710344

		51.664		0.0485782758

		51.664		0.0485782758
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		settlement		empty		greenS		greenL		coralline		sediment

		0.4812675848		12.386		73.17		0		2.212		3.276

		0.5923293351		12.386		73.17		0		2.212		3.276

		0.5182881682		12.386		73.17		0		2.212		3.276

		0.4257367096		12.386		73.17		0		2.212		3.276

		0.0370205834		0		0		90.11		0		0

		0.0185102917		0		0		90.11		0		0

		0		0		0		90.11		0		0

		0		0		0		90.11		0		0

		0.1665926255		36.306		51.71		0		1.904		0.19

		0.4997778765		36.306		51.71		0		1.904		0.19

		0.4997778765		36.306		51.71		0		1.904		0.19

		0.2961646676		36.306		51.71		0		1.904		0.19

		0.0370205834		0		0		89.12		0.988		0

		0.0555308752		0		0		89.12		0.988		0

		0.0370205834		0		0		89.12		0.988		0

		0.1851029172		0		0		89.12		0.988		0

				H grooves				H grooves

				0.4812675848

				0.5923293351

				0.5182881682

				0.4257367096

				0.0370205834

				0.0185102917

				0

				0

				0.1665926255

				0.4997778765

				0.4997778765

				0.2961646676

				0.0370205834

				0.0555308752

				0.0370205834

				0.1851029172

				H grooves

				0.4812675848

				0.5923293351

				0.5182881682

				0.4257367096

				0.0370205834

				0.0185102917

				0

				0

				0.1665926255

				0.4997778765

				0.4997778765

				0.2961646676

				0.0370205834

				0.0555308752

				0.0370205834

				0.1851029172

				H grooves

				0.4812675848

				0.5923293351

				0.5182881682

				0.4257367096

				0.0370205834

				0.0185102917

				0

				0

				0.1665926255

				0.4997778765

				0.4997778765

				0.2961646676

				0.0370205834

				0.0555308752

				0.0370205834

				0.1851029172

				H grooves

				0.4812675848

				0.5923293351

				0.5182881682

				0.4257367096

				0.0370205834

				0.0185102917

				0

				0

				0.1665926255

				0.4997778765

				0.4997778765

				0.2961646676

				0.0370205834

				0.0555308752

				0.0370205834

				0.1851029172





														settlement

														tile

										Combination

		tiles		parallel		Species		Light		1		2		horizontal		not in row		vertical		not in row		V top

		40				aghu		bluelight		LA 2/1 grazed				7		0		17		0		0

		40				aghu		bluelight		LA 2/1 grazed				2		0		10		0		0

		40		1		aghu		bluelight		LA2/1grazed				2		0		7		0		0

		40		2		aghu		bluelight		LA2/1grazed				2		1		22		0		0

		40		1		aghu		bluelight		LA2/4				0		0		2		0		0

		40		2		aghu		bluelight		LA2/4				0		0		0		0		0

		40		3		aghu		bluelight		LA2/4				0		0		0		0		0

		40		4		aghu		bluelight		LA2/4				0		0		0		0		0

		40		1		aghu		bluelight		LA4/1grazed				16		0		37		0		0

		40		2		aghu		bluelight		LA4/1grazed				18		0		30		0		0

		40		5		aghu		bluelight		LA4/1grazed				11		0		12		0		0

		40		1		aghu		bluelight		LA4/1grazed				13		0		25		0		0

		40		1		aghu		bluelight		LA4/4				0		0		7		0		0

		40		2		aghu		bluelight		LA4/4				0		0		12		0		0

		40		3		aghu		bluelight		LA4/4				0		0		9		0		0

		40		4		aghu		bluelight		LA4/4				0		0		3		0		0

		surface corrected per 40tiles, cm2

										settlement

										tile

		Light								H grooves		H ridges		V grooves		V ridges		V top

		Blue		LA2/1 grazed						0.1295720421		0		0.1376384481		0		0

		Blue		LA2/1grazed						0.0370205834		0		0.080963793		0		0

		Blue		LA2/1grazed						0.0370205834		0		0.0566746551		0		0

		Blue		LA2/1grazed						0.0370205834		0.0117180817		0.1781203446		0		0

		Blue		LA2/4						0		0		0.0161927586		0		0

		Blue		LA2/4						0		0		0		0		0

		Blue		LA2/4						0		0		0		0		0

		Blue		LA2/4						0		0		0		0		0

		Blue		LA4/1grazed						0.2961646676		0		0.2995660341		0		0

		Blue		LA4/1grazed						0.333185251		0		0.242891379		0		0

		Blue		LA4/1grazed						0.2036132089		0		0.0971565516		0		0

		Blue		LA4/1grazed						0.2406337924		0		0.2024094825		0		0

		Blue		LA4/4						0		0		0.0566746551		0		0

		Blue		LA4/4						0		0		0.0971565516		0		0

		Blue		LA4/4						0		0		0.0728674137		0		0

		Blue		LA4/4						0		0		0.0242891379		0		0

		Daylight-exposed																Blue light-exposed

		Grazed								Non-grazed								Grazed								Non-grazed

		H				V				H				V				H				V				H				V

		G		R		G		R		G		R		G		R		G		R		G		R		G		R		G		R

		0.0601584481		0.0029295204		0.1133493102		0		0		0		0.0040481896		0		0.26839923		0		0.2105058618		0		0		0		0.0627469396		0

		0.0462757293		0.0058590409		0.0549123161		0		0		0		0.0080963793		0		0.0575508358		0		0.085428632		0		0		0		0.0305631616		0
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		R		0.0058590409

		G 
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		G 
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		R		0

		G 
V		0.0080963793

		R		0

		G 
H
Grazed
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		R		0

		G 
V		0.085428632

		R		0

		G 
H
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		R		0

		G 
V		0.0305631616
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