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Appendix 1. Methods to measure increments in weight or length of live corals  

The use of non-destructive methods is required to measure coral growth in coral 

aquaculture facilities. Below is a brief description of the most commonly used techniques 

to measure increments in weight or length, without the necessity of sacrificing corals. 

These methods are relatively simple to carry out routinely, compared with the methods 

used to estimate surface area or increments in calcification. 

Buoyant weight: This method was developed more than 40 years ago (Bak 1973) 

and has since undergone some modifications (Davies 1989; Herler and Dirnwöber 2011). 

It allows the researcher to estimate the percentage daily coral growth (% CG day-1) by 

using the formula: (% CG day-1) = (wf - wi) / ΔT × 100; where wf and wi are the final 

and initial weights, and ΔT is the time interval (days) between these measurements. This 

method is limited to colonies that can be detached (Herler and Dirnwöber 2011) and the 

density of the water also needs to be carefully considered. Despite these limitations, the 

buoyant weight method is one of the most accepted methods in coral experimentation 

(e.g. Davies 1989; Holcomb et al. 2010; Movilla et al. 2012; Osinga et al. 2011; Piniak 

and Brown 2008; Towle et al. 2015). 

Ecological volume: This method, developed by Rinkevich and Loya (1983), 

measures the total volume occupied by a coral colony, including the inner spaces between 

branches, and approximates the shape of the coral to a cylinder or sphere, depending on 

the colony form. Basically, it is calculated by measuring the height (h), width (w) and 

length (l) of the coral and then approximating the shape to a cylinder using the formula: 

V = r2h, in which r =
l+w

4
 

Although the method has been used in several experiments (Levy et al. 2010; Shaish et 

al. 2010; Bongiorni et al. 2011; Osinga et al. 2011; Shafir et al. 2006a; Toh et al. 2013b), 

it tends to provide a relatively imprecise approximation of growth.  

Drip-dry weight or wet weight: Here the weight of each fragment (outside of the 

water) is determined by using a balance, after cleaning the excess water, allowing the 

calculation of growth rate within a set period. Coral growth is obtained by the change in 

weight over time, and the specific growth rate (SGR) is obtained using a similar formula 

to the buoyant weight: 

SGR (𝑑𝑎𝑦−1) =
lnWt − lnWt − 1

∆𝑇
 

This method has also been used in several studies (Schlacher et al. 2007; Wijgerde et al. 

2011; Wijgerde et al. 2012). 
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Basal proportion: This method measures the smallest and largest diameter of the 

basal portion of each coral fragment, to determine an average. Coral growth is then 

measured by calculating the difference between the final and initial diameters (Green et 

al. 2010). 

Total linear extension: An estimate of growth is obtained by measuring the sum 

of the linear length of all of the live branches of a colony, subtracting the initial size from 

the final size and then dividing by the number of days. This is often done by analysing 

pictures to measure the size of the branches with a scale as reference (Mercado-Molina et 

al. 2015; Mercado-Molina et al. 2014). It has been suggested that skeletal extension rates 

do not represent an accurate method for measuring growth since many colonies can grow 

more around the base than in the branches (Schlacher et al. 2007). Nevertheless, the 

method is well accepted and has been used as a growth measurement technique (Lohr and 

Patterson 2017). 

Linear increment in height: This represents the linear dimension measured from 

the top to the bottom of a colony (Gomez et al. 2014). As mentioned previously with the 

linear extension method, this method can underestimate coral growth at the base 

(Schlacher et al. 2007). 

Geometric mean diameter (d): The greatest and least diameter (GD / LD) of the 

live sections of a colony are measured, and the final value is calculated with the following 

formula: 

D = √ ((GD ×LD)) (Clark and Edwards, 1995; Toh et al. 2013b). 

 

Colony radius: This method represents a slight variation in the geometric mean 

diameter method above, and it is derived from the longest diameter (L) and the longest 

perpendicular dimension of this (W), using the formula: ½ SQR root (L × W) (Gomez et 

al. 2014). 
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Apendix 2. Non-enriched Artemia vs. lipid-enriched Artemia fatty acid 

profiles. 

 

 

 

 

 

 

 

 

 

  

Normal 

Artemia 

Enriched 

Artemia 

Ret. Time  Fatty acids Common Name  

Mean 

(% A) SD 

Mean 

(% A) SD 

21.654 C14:0 Myristic 0.07 0.01 1.44 0.26 

24.252 C14:1 Myristoleic  0.04 0.00 0.09 0.01 

26.788 C16:0 Palmitic 1.01 0.22 6.67 1.07 

27.796 C16:1n-7 Palmitoleic 0.22 0.06 0.56 0.09 

29.159 C17:0 Magaric  0.05 0.01 0.13 0.02 

31.467 C18:0 Stearic 0.63 0.14 1.78 0.28 

32.295 C18:1n-9 Oleic 1.73 0.38 4.93 0.68 

32.472 C18:1n-7 cis-Vaccenic 0.60 0.14 1.52 0.21 

33.176 C18:2n-6 Linoleic 0.40 0.09 1.84 0.24 

34.651 C18:3 Linolenic 0.05 0.01 0.11 0.02 

35.48 C18:4n-3 Stearidonic 2.30 0.37 5.35 0.78 

35.744 C20:0 Arachidic 0.01 0.00 0.06 0.02 

36.526 C20:1n-9 11-Eicosenoic 0.08 0.02 0.18 0.03 

37.911 C20:2 Eicosadienoic 0.02 0.01 0.05 0.01 

38.796 C20:3 8,11,14-Eicosatrienoic <0.01 0.00 0.05 0.02 

39.396 C20:4n-6 Arachidonic 0.08 0.02 0.29 0.03 

39.532 C20:5n-3 Eicosapentenoic 0.12 0.03 0.27 0.04 

39.688 C22:0 Behenic 0.03 0.01 0.07 0.03 

40.536 C22:1 Erucic 0.03 0.02 0.05 0.03 

41.043 C22:4n-6 Docosatetraenoic 0.12 0.00 1.90 0.29 

43.399 C24:0 Lignoceric <0.01 0.00 0.03 0.01 

44.95 C22:5n-3 Docosapentaenoic <0.01 0.00 1.22 0.31 

45.446 C22:6n-3 Docosahexaenoic 0.04 0.00 10.94 2.65 
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Apendix 3. Mean (± SE) fatty acid profile for Duncanopsammia axifuga. 

 

 

 

 

 

 

 

 

 

Fatty Acid Trivial name Ret.Time  
Unfed 
 26 °C 

Normal Art. 
26 °C 

Enriched Art. 
 26 °C 

Unfed 
 32 °C 

Normal Art. 
32 °C 

Enriched Art. 
32 °C 

        (min) Mean  SE Mean  SE Mean  SE Mean  SE Mean  SE Mean  SE 

Saturated fatty acid (SFA) 47.29 3.75 38.54 1.24 36.84 1.01 47.65 1.84 43.12 0.46 40.44 0.86 

C14:0 Myristic 23.89 3.02 0.08 3.24 0.16 2.80 0.09 2.62 0.10 3.25 0.20 3.06 0.06 

C16:0 Palmitic  29.11 26.83 0.55 23.82 0.33 21.72 0.10 27.31 0.15 27.13 0.27 25.31 0.30 

C18:0 Stearic 33.85 16.11 1.28 10.76 0.44 11.38 0.47 16.44 0.91 11.75 0.46 11.15 0.39 

C20:0 Arachidic 38.19 1.33 0.04 0.71 0.12 0.95 0.01 1.27 0.04 0.98 0.04 0.92 0.01 

Monounsaturated (MUFA) 16.69 0.23 15.32 1.03 15.34 0.47 15.86 0.64 13.70 0.49 14.12 0.81 

C16:1n-7 Palmitoleic 30.09 1.66 0.08 1.79 0.14 1.78 0.11 1.32 0.04 1.36 0.06 1.29 0.07 

C18:1n-9 Oleic 34.61 9.73 0.28 8.52 0.24 8.15 0.14 9.67 0.11 8.43 0.20 8.63 0.33 

C18:1n-7 cis-Vaccenic 34.81 1.21 0.04 1.26 0.05 1.68 0.04 1.07 0.05 1.15 0.06 1.42 0.09 

C20:1n-9 Eicosenoic  38.94 3.26 0.15 3.09 0.09 2.96 0.06 2.98 0.13 2.02 0.18 2.10 0.05 

C22:1n-9 Erucic 42.96 0.83 0.04 0.65 0.11 0.77 0.02 0.82 0.14 0.74 0.05 0.68 0.02 

Polyunsaturated (PUFA) 36.02 3.95 46.15 0.30 47.82 0.88 36.50 1.24 43.18 0.91 45.44 1.11 

Omega-3 17.61 2.77 24.77 1.18 24.49 0.45 17.27 1.44 20.67 0.73 23.65 0.34 

C18:3n-3 α-Linolenic (ALA) 37.69 0.16 0.08 0.31 0.09 1.12 0.02 0.23 0.04 0.98 0.13 1.42 0.17 

C18:4n-3 Stereadonic 38.61 1.97 0.14 4.92 0.28 3.87 0.08 1.87 0.13 2.99 0.19 2.85 0.07 

C20:5n-3 Eicosapentaenoic (EPA) 43.3 3.20 0.16 5.11 0.11 5.50 0.05 2.55 0.21 3.83 0.11 4.76 0.07 

C22:5n-3 Docosapentaenoic (DPA) 47.25 3.01 0.32 3.67 0.15 4.01 0.16 3.43 0.05 3.11 0.26 3.75 0.21 

C22:6n-3 Docosahexaenoic (DHA) 47.71 9.27 0.75 10.77 0.24 9.99 0.15 9.19 0.35 9.75 0.29 10.88 0.31 

Omega-6 16.76 1.44 20.13 1.37 21.98 1.03 17.75 0.56 21.52 1.03 20.88 1.26 

C18:2n-6 Linoleic (LA) 36.01 1.56 0.10 1.24 0.21 1.90 0.08 1.57 0.12 2.81 0.11 2.56 0.09 

C18:3n-6 Gamma-Linolenic 36.91 3.10 0.08 4.26 0.33 4.22 0.33 2.55 0.09 4.91 0.48 4.75 0.46 

C20:3n-6 Dihomo-gamma Linolenic 39.78 0.17 0.05 0.54 0.04 0.44 0.00 0.80 0.40 0.20 0.06 0.10 0.05 

C20:4n-6 Arachidonic 41.69 7.45 0.39 8.90 0.22 8.94 0.27 8.11 0.17 8.37 0.09 7.77 0.15 

C22:4n-6 Docosatetranoic 45.73 4.48 0.29 5.10 0.11 5.91 0.06 4.72 0.23 5.00 0.07 5.17 0.04 

C20:2n-6 11,14-Eicosadienoate 40.28 <0.01 <0.01 0.10 0.05 0.57 0.01 <0.01 <0.01 0.23 0.07 0.54 0.03 

C20:2 Eicosadienoic 41.13 1.65 0.07 1.24 0.08 1.35 0.11 1.48 0.05 0.99 0.09 0.91 0.03 
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 Appendix 4. Mean (± SE) fatty acid profile for Acropora millepora. 

 

 

 

 

 

 

 

 

 

Fatty Acid Trivial Name  

 

Ret.Time 

(min) Unfed 26 °C 

Normal Art.   

26 °C 

Enriched Art. 

26 °C 

Unfed  

32 °C 

Normal Art. 

32 °C 

Enriched Art.  

32 °C 

      Mean  SE Mean SE Mean SE Mean SE Mean SE Mean SE 

Saturated fatty acid (SFA) 44.88 1.70 40.75 1.54 39.57 1.54 52.50 2.10 53.49 4.18 49.05 4.22 

C14:0 Myristic 23.89 3.18 0.21 2.98 0.23 3.17 0.25 4.80 0.13 4.93 0.16 5.62 0.44 

C16:0 Palmitic  29.11 25.97 0.53 25.40 1.33 25.26 1.69 29.57 3.47 34.15 3.43 31.75 5.07 

C18:0 Stearic 33.85 14.79 2.21 11.51 0.57 10.35 0.48 17.10 3.19 13.45 1.42 10.86 1.53 

C20:0 Arachidic 38.19 0.93 0.10 0.87 0.05 0.79 0.07 1.03 0.08 0.95 0.10 0.82 0.08 

Monounsaturated (MUFA) 13.40 2.00 9.41 0.20 10.18 0.58 11.96 1.34 9.66 0.40 10.11 1.21 

C14:1 Myristoleic 25.27 0.47 0.02 0.51 0.05 0.64 0.11 0.45 0.03 0.54 0.15 0.58 0.03 

C16:1n-7 Palmitoleic 30.09 2.41 0.21 2.26 0.08 2.51 0.16 2.18 0.41 2.26 0.07 2.45 0.23 

C18:1n-9 Oleic 34.61 7.32 1.46 4.68 0.07 4.82 0.58 7.36 0.87 5.25 0.47 5.55 1.01 

C18:1n-7 cis-Vaccenic 34.81 0.65 0.14 0.17 0.10 0.41 0.06 0.38 0.27 0.18 0.10 0.17 0.17 

C20:1n-9 Eicosenoic  38.94 2.55 0.57 1.80 0.10 1.80 0.09 1.58 0.37 1.43 0.17 1.37 0.26 

Polyunsaturated (PUFA) 41.72 2.66 49.83 1.46 50.25 1.90 35.54 2.70 36.86 4.10 40.84 5.42 

Omega-3 24.80 2.37 29.26 1.13 31.33 1.88 18.93 1.59 18.99 2.31 22.83 3.76 

C18:4n-3 Stereadonic 38.61 3.03 0.48 3.42 0.41 4.12 0.44 2.84 0.39 2.24 0.21 3.66 1.03 

C20:5n-3 Eicosapentaenoic (EPA) 43.30 11.17 1.34 13.85 0.42 14.50 1.15 9.22 1.31 9.36 1.94 10.84 2.30 

C22:5n-3 Docosapentaenoic (DPA) 47.25 2.85 0.43 3.11 0.20 3.73 0.55 2.23 0.14 2.15 0.50 2.39 0.65 

C22:6n-3 Docosahexaenoic (DHA) 47.71 7.76 0.22 8.87 0.38 8.98 0.33 4.63 0.84 5.24 0.23 5.95 0.36 

Omega-6 16.27 0.37 19.82 1.53 18.21 0.73 16.03 1.78 17.14 2.05 17.33 1.83 

C18:2n-6 Linoleic (LA) 36.01 1.65 0.23 2.36 0.84 1.48 0.21 2.67 0.68 2.48 0.26 2.58 0.19 

C18:3n-6 Gamma-linolenic 36.91 3.73 0.32 4.67 0.27 4.29 0.54 3.33 1.31 3.99 0.80 3.84 0.87 

C20:3n-6 Dihomo-gamma Linolenic 39.78 0.56 0.06 0.67 0.06 0.86 0.06 0.17 0.10 0.27 0.10 0.42 0.16 

C20:4n-6 Arachidonic 41.69 6.02 0.45 7.14 0.66 6.73 0.52 5.59 1.04 5.89 1.51 5.89 1.36 

C22:4n-6 Docosatetranoic 45.73 3.97 0.34 4.72 0.38 4.58 0.28 4.00 0.90 4.06 1.02 4.37 1.20 

C20:2n-6 11,14-Eicosadienoic 40.28 0.36 0.02 0.26 0.09 0.26 0.09 0.28 0.16 0.45 0.09 0.24 0.14 

C20:2 Eicosadienoic 41.13 0.65 0.06 0.76 0.05 0.71 0.09 0.58 0.18 0.73 0.12 0.68 0.18 

               


