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Principal investigators 
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Dataset description 

Tuna are marine apex predators that inhabit the tropical and sub-tropical waters of the Indian Ocean 

where they support socially and economically important fisheries. Key component of pelagic 

communities, tuna are bioindicator species of anthropogenic and climate-induced changes through 

modifications of the structure and related energy-flow of food webs and ecosystems. The 

IndianEcoTuna dataset provides a panel of ecological tracers measured in four soft tissues (white 

muscle, red muscle, liver, gonads) from 1,364 individuals of four species, i.e. the albacore (ALB, 

Thunnus alalunga), the bigeye (BET, T. obesus), the skipjack (SKJ, Katsuwomus pelamis), and the 

yellowfin (YFT, T. albacares), collected throughout the western Indian Ocean from 2009 to 2015 

(Fig. 1). Sampling was carried out during routine monitoring programs, at sea by observers onboard 

professional vessels or at landing. For each record, the type of fishing gear, the conservation mode, 

as well as the fishing dates and catch location are provided.  



 

Fig 1. Spatial distribution of the fish caught by species (ALB = albacore tuna; BET = bigeye tuna; SKJ = 
skipjack tuna; YFT = yellowfin tuna) for which data for at least one tracer (proteins, lipids, fatty acids, or 
stable isotopes) is available in the dataset. 

 

Individuals were sampled to span a wide range of body sizes: 565 ALB with fork length from 58 to 

118 cm, 155 BET from 29.5 to 173 cm, 304 SKJ from 30 to 74 cm, and 340 YFT from 29 to 171.5 

cm. The IndianEcoTuna dataset combines (Fig. 2): (i) 9,512 records of carbon and nitrogen stable 

isotopes (percent element weights, δ13C and δ15N values) in 1,185 fish, (ii) 887 concentrations of 

total proteins in 242 fish, (iii) 8,356 concentrations of total lipids and three lipid classes 

(triacylglycerols TAG; phospholipids PL; sterols ST) in 695 fish, and (iv) 1,150 and 1,033 profiles of 

neutral and polar fatty acids in 397 and 342 fish, respectively.  



 

Fig 2. Number of tissues analysed per tracer (TPC = total protein content; TLC = total lipid content and lipid 
class composition; FA = fatty acid profiles; SI = carbon and nitrogen stable isotope ratios) and species (ALB = 
albacore tuna; BET = bigeye tuna; SKJ = skipjack tuna; YFT = yellowfin tuna) in the dataset.  

 

Information on sex and weights of the whole fish, gonads, liver and stomach is provided. Because of 

the essential trophic role and wide-ranging of tunas in marine systems, and the large panel of tropho-

energetic tracers and derived-key quantitative parameters provided (e.g., niche width, trophic 

position, condition indices), the IndianEcoTuna dataset should be of high interest for global and 

regional research on marine trophic ecology and food web analysis, as well as on the impacts of 

anthropogenic changes on Indian Ocean marine ecosystems. 
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CLASS II RESEARCH ORIGIN DESCRIPTORS 

A. Project description 

Identity: ECOLOGICAL DATA FOR WESTERN INDIAN OCEAN TUNA 

Originators: 

Bodin Nathalie, Research Institute for Sustainable Development (IRD) - Marine Biodiversity, 

Exploitation & Conservation Unit / Seychelles Fishing Authority (SFA), Fishing Port, Victoria, 

Mahe, Republic of Seychelles 

Chassot Emmanuel, Research Institute for Sustainable Development (IRD) - Marine Biodiversity, 

Exploitation & Conservation Unit / Seychelles Fishing Authority (SFA), Fishing Port, Victoria, 

Mahe, Republic of Seychelles 

Authors' contribution: Conceptualization: NB EC JB. Data acquisition: NB FS IZ MG ZD. Data 

curation and metadata description: NB EC. Funding acquisition: NB EC. Writing – review & editing: 

NB EC. 

Period of study: 2009-ongoing 

Sources of funding: Agence Nationale pour la Recherche en France (ANR): Research project 

n°ANR-11-JSV7-007-01 “EMOTION: Estimation of maternal effects upon the sustainability of large 

pelagic populations”; Thaï Union Europe Group: Research project “CANAL: Influence of 

environmental and biological factors on tuna meat quality”; France Filière Pêche (FFP): Research 

project “ALECAP: Allocation of energy and condition of large pelagic fish”. 

 

B. Project methodology 

Sampling design 

A total of 1,364 tuna were caught by commercial and recreational fisheries using purse-seine (PS), 

drifting longline (LLD), pole-and-line and handline (LHP), vertical line (LVT) or trolling line (LTL) 

in the western Indian Ocean from 2009 to 2015 (Fig. 1). Sampling was performed either at sea by 

observers onboard fishing vessels, or on land during unloading of the vessels at landing sites or at 



processing plants. Information on the exact GPS position of the catch is available for 85% of the fish 

(n = 1,160). Uncertainty arose, however, when fish from multiple fishing sets were mixed in the 

brine-freezing wells of the purse seiners that can contain fish from multiple sets. In such cases, 

information on the spatial uncertainty was computed as the surface area (km²) inside the convex hull 

of the positions of the potential fishing sets of origin of the fish. 

Different morphometrics were recorded for each fish: fork length (FL: projected straight distance 

measured to the nearest 0.1 cm with a calliper from the tip of the upper jaw to the shortest caudal 

ray), total fish weight (to the nearest 0.1 kg), gonad, liver, and full stomach weights (to the nearest 

0.1 g). Sex (M: Male; F: Female; Ind: Indeterminate) was based on macroscopic examination of the 

gonads. Samples of around 4 g (wet weight, ww) were taken from the dorsal white muscle (sampled 

under the dorsal spine on the left side), the red muscle, the liver and the gonad of the fish. All tissue 

samples were stored at -80°C as soon as possible after collection and kept frozen until further 

laboratory analyses. 

 

Analytical methods 

Total protein content 

The total crude protein content was determined on 887 wet sub-samples of white and red muscle, 

liver and gonads (Fig. 2) by the bicinchoninic acid (BCA) method using bovine serum albumin as 

standard as described by Sardenne et al. (2016b). 

Approximately 15 ± 5 mg of wet sample was weighed to the nearest mg, and conditioned on ice with 

0.5 ml of lysis buffer containing 2% of sodium dodecyl sulfate to overcome lipid interference. 

Tissues were ground in a mixer mill (MM400, Retsch) for 3–4 min (oscillation frequency 19 Hz) 

then cooled by a brief period in liquid nitrogen. Extracts were centrifuged for 45 min at 13,200 rpm 

at 4°C, then diluted and incubated with BCA reactive (Sigma-Aldrich) for 30 min at 37°C. 

Absorbance at 520 nm was assessed (average of 125 readings per sample) by an optical 

spectrophotometer (Infinite 200, TECAN). Analytical variability of the method was ±12%. Total 

protein content (TPC) expressed in mg.g-1 on a wet weight (ww) basis is given in the present dataset.  

 

Total lipid content, lipid class composition and fatty acid profiles 



The total lipid content and lipid class composition were determined on 8,356 wet sub-samples of 

white and red muscle, liver and gonad; neutral and polar fatty acid profiles were analysed on 1,150 

and 1,033 tissue sub-samples (Fig. 2). Analytical methods are detailed in Sardenne et al. (2016b, 

2017b).  

Approximately 250 ± 50 mg of wet sample was weighed to the nearest mg, then crushed using a 

FastPrep System® (MP Biomedicals) and extracted with 2 ml of dichloromethane:methanol (2:1, 

v/v). After centrifugation, the lower layer was collected and re-suspended in a known volume of 

dichloromethane.  

The first aliquot of the extract was spotted on quartz chromarods SIII (i.e. rods covered with silica) 

using a 5 µl Hamilton air-tight glass syringe, and separated into lipid classes in a three-phase 

development system: (i) 25 min in 99:1:0.05 hexane/diethyl ether/formic acid; (ii) 40 min in 80:20:1 

hexane/diethyl-ether/formic acid; then (iii) 15 min in pure acetone, followed by two times 10 min in 

5:4:1 chloroform/methanol/water (Parrish, 1999). Lipid classes were quantified after each separation 

phase using an Iatroscan MK-6s (Iatron Laboratories) thin-layer chromatography-flame ionization 

detector analyzer (TLC−FID). The signal was detected in millivolts and quantified using lipid 

standards (Cholesteryl palmitate, glyceryl tripalmitate, cholesterol, oleic acid, dl-palmitine and 

phosphatidil choline, Sigma-Aldrich) with PeakSimple 3.93 Software (open access). Concentrations 

of seven major lipid classes were determined and expressed in mg.g-1 on a wet weight (ww) basis: 

triacylglycerols (TAG), sterols (ST), free fatty acid, esterified sterols and wax ester, acetone mobile 

polar lipids and phospholipids (PL). Total lipid content (TLC) refers to the sum of all these classes. 

Analytical variability of this method was ±12%. Finally, concentrations of TLC, TAG, PL and ST 

are given in the present dataset. 

The second aliquot of the extract was separated into neutral (NL) and polar (PL) fractions on pre-

packed solid-phase silica columns (glass columns, Chromabond®, Macherey-Nagel), placed on a 

vacuum manifold. Approximately 100 μl of the extract were deposited on the column: NL were 

eluted with 2 ml of dichloromethane:methanol (98:2, v/v), then PL were eluted with 1 ml of 

dichloromethane:methanol (1:1, v/v) and 2 ml of ammonium acetate 0.2 M in methanol. After 

hydrolysis in KOH-methanol (0.5 M) for 30 min at 56 °C and adding 1 ml of BF3-Methanol 10% wt, 

FAs of both NL and PL were transmethylated for 60 min at 80 °C. Once cooled down, 1 ml of Milli-

Q water and 2 ml of heptanes were added and the mixture was manually shaken. After centrifugation 

(500g, 5 min), the upper layer containing FA methyl esters was transferred to a glass tube, and 



evaporated. 200 μl of heptanes were then added and the sample was transferred to a vial. FA methyl 

esters were analyzed on a TRACE 1310 gas chromatograph equipped with a split-splitless injector 

operated in the splitless mode and a flame-ionization detector (GC-FID, Thermo Scientific). 

Compounds were separated on a FAMEWAXTM column (30 m, 0.32 mm internal diameter, 0.25 

μm film thickness, Restek) using helium as carrier gas at a constant flow of 1.0 ml·min-1. The 

injector temperature was set at 225 °C and the oven temperature was programmed as follows: 1 min 

isothermal step at 130 °C, from 130 °C to 245 °C at 2 °C·min-1 and then 8 min at 245 °C. 46 FAs 

were identified by comparing sample retention times to those of commercial standard mixtures 

(Menhaden Oil and Food Industry FAME Mix, Restek) with Xcalibur 2.2 software (Thermo 

Scientific): c14:1ω5, c14, c15, c16:1ω11, c16:1ω5, c16:1ω7, c16:1ω9, c16:2ω4, c16:4ω1, c16:4ω3, 

c16, c17:1ω7, c17, c18:1ω11, c18:1ω5, c18:1ω7, c18:1ω9, c18:2ω4, c18:2ω6, c18:3ω3, c18:3ω6, 

c18:4ω3, c18, c19, c20:1ω11, c20:1ω9, c20:2ω6, c20:3ω3, c20:3ω6, c20:4ω3, c20:4ω6, c20:5ω3, c20, 

c21:5ω3, c22:1ω11, c22:1ω7, c22:1ω9, c22:2ω6, c22:4ω6, c22:5ω3, c22:5ω6, c22:6ω3, c22, 

c24:1ω11, c24:1ω9, c24. Results of individual FAs are expressed in % as a relative abundance of the 

total identified FA compounds in the neutral or polar fraction. Finally, 21 FAs accounting each for 

>0.4% in average in one of the fraction (NL or PL) are given in the present dataset (Table 1). 

 

Carbon and nitrogen stable isotope analysis 

Carbon and nitrogen stable isotopes were analyzed on 9,512 freeze-dried lipid-free sub-samples of 

white muscle and liver (Fig. 2). The lipids were removed, as they are known to influence δ13C values 

(Bodin et al., 2009). 

Approximately 350 ± 100 mg of dry sample was ground into a fine homogeneous powder using a 

Retsch Mixer Mill MM200 and extracted with 12 ml of dichloromethane at 100°C under 1900 psi for 

20 min using a Dionex Accelerated Solvent Extractor 200 (Bodin et al., 2009). The lipid-free 

powders were analyzed using an Elemental Analyser (Flash EA 1112; Thermo Scientific) coupled to 

an Isotope Ratio Mass Spectrometer (Delta V Advantage with a Conflo IV interface; Thermo 

Scientific) at the LIENSs Stable Isotope facility (La Rochelle, France). Results were reported in the δ 

unit notation and expressed as parts per thousand (‰), relative to international standards 

(atmospheric N2 for nitrogen and Vienna-Pee Dee Belemnite for carbon). Calibration was completed 

using reference materials (IAEA-N2, -NO3
−, -600 for nitrogen; USGS-24, IAEA-CHE, -600 for 



carbon). Analytical precision, based on replicate measurements of acetanilide (Thermo Scientific) 

was < 0.15‰ for both δ15N and δ13C. Finally, percent element weights and stable isotope values are 

given in the present dataset. 

 

CLASS III. DATASET STATUS AND ACCESSIBILITY 

A. Status 

Latest update: February 2018 

Latest archive data: February 2018 

Metadata status: Metadata are complete for this period and are stored with the data. 

Data verification: The raw data passed through several rounds of review, to ensure units were 

correct, raw data was appropriately matched to variables in the IndianEcoTuna_dataset, and to 

minimize outliers. 

i) Initial analysis by data contributors. The majority of studies have been published and as such have 

gone through quality assurance by the data contributors. 

ii) Review by compilers of database. We have gone through extensive data verification by checking 

cross-correlations, credible ranges, and outliers of all variables in the database. 

 

B. Accessibility 

Storage location and medium: The dataset is stored as Supporting Information to this publication in 

the Ecological Society of America’s journal Ecology. URL published in each issue. The dataset is 

also stored in non-proprietary digital form by the contact person. The dataset is also available via 

direct contact to the contact person. Electronic and/or paper copies of data sources (articles, reports, 

theses, etc.) are also available via direct contact to the contact person. 

Contact person: Nathalie Bodin, nbodin@sfa.sc 

Affiliations: Research Institute for Sustainable Development (IRD) and Seychelles Fishing Authority 

(SFA), Fishing Port, Victoria, Mahe, Republic of Seychelles 

mailto:nathalie.bodin@ird.fr


Copyright restriction: There are no copyright restrictions for research and/or teaching purposes. 

Usage of the dataset must follow the citation instructions below. 

Proprietary restriction: Users are requested to acknowledge their use of the data in publications, 

research proposals, websites and other outlets following the citation instructions below. 

Citation: Please cite these data when using. In general, use this citation: 

Bodin, N., Chassot, E., Sardenne, F., Zudaire, I., Grande, M., Dhurmeea, Z., Murua, H., Barde, J. 

Ecological data for western Indian Ocean tuna. Ecology xx:xx-xx.  [to be completed at proof stage]. 

Costs: None 

 

CLASS IV. DATA STRUCTURAL DESCRIPTORS 

Identity: IndianEcoTuna_dataset.csv 

Size: 1,306 KB, 117,814 records excluding header row and N/As 

Format and storage mode: ASCII text, tab-separated values (.csv). No compression scheme was 

used. The unit of observation represented in a raw is ‘individual x tissue’ 

Header information: Headers describe contents of columns. Detailed descriptions of column 

headers and contents are provided in Table 1. 

Alphanumeric attributes: Mixed 

Characters/fields: None 

Authentication procedures: None 

Data anomalies: None 

Variable information: Provided in Table 1 

 

Table 1. Details of variables used in data file “IndianEcoTuna_dataset.csv”. N/A = not applicable 
Variable name Variable definition Unit Storage 

type 
Range values 

record_id Unique identifier of this record N/A  Integer 1 - 3,323 
species_sc_name Scientific name (Genus species) of the 

species 
N/A  String N/A  



species_en_name Common English name of the species N/A  String N/A  
species_fao_code Code of the species (Garibaldi and 

Busilacchi, 2002). YFT: yellowfin tuna; 
ALB: albacore tuna; BET: bigeye tuna; 
SKJ: skipjack tuna 

N/A  String N/A  

fishing_gear Code of the gear used for fishing (FAO, 
2016). PS: purse-seine; LLD: drifting 
longline; LHP: handline and hand operated 
pole-and-line; LVT: vertical line; LTL: 
trolling line.  

N/A  String N/A  

school_type Nature of the association of the fish when 
caught: DFAD: fish associated to drifting 
fish aggregating device; AFAD: fish 
associated to anchored fish aggregating 
device ; FSC: unassociated fish caught as 
free-swimming school; MIX: mix of 
associated and unassociated fish 

N/A  String N/A  

fishing_date Date the fish was caught recorded in the 
logbook of the fishing vessel. It corresponds 
to the exact fishing date when available, or 
the midpoint date of the different fishing 
sets from which the fish might originate. 
Format yyyy-mm-dd 

N/A  Date 2009-01-22 - 
2015-07-23 

latitude Latitude of the location where the fish was 
caught recorded in the logbook of the 
fishing vessel. It corresponds to the accurate 
position when available, or the centroid of 
the different fishing positions from which 
the fish might originate 

Decimal 
degrees 

Numeric -35.17 - 7.62 

longitude Longitude of the location where the fish 
was caught recorded in the logbook of the 
fishing vessel. It corresponds to the accurate 
position when available, or the centroid of 
the different fishing positions from which 
the fish might originate 

Decimal 
degrees 

Numeric 17.83 - 80.59 

spatial_uncertainty Uncertainty associated with the given 
fishing position (latitude and longitude) 
corresponding to the total surface area from 
which the fish might originate. The surface 
area was computed as the convex hull 
linking the different fishing positions. 
Uncertainty is zero when accurate position 
is available 

km² Numeric 0 - 3,320,278 

vessel_storage_mode Mode of conservation of the fish onboard 
the vessel. 1: Brine immersion freezing (T ≅ 
-18°C); 2: Dry freezing (T ≅ -40 to -60°C); 
3: Chilling (T ≅ 0 to -18°C); 4: Not 
applicable (fish has been processed fresh 
onboard) 

N/A  String N/A 

sampling_platform Where the fish has been sampled/processed. 
1: fish sampled at sea by observers onboard 
fishing vessel; 2: fish sampled on land 
either during unloading of the fishing vessel 
or at the processing plant 

N/A String N/A 

fork_length Projected straight distance from the tip of 
the upper jaw (snout) to the shortest caudal 
ray (fork). Measured with a caliper to the 

cm Numeric 29.0 - 173.0 



nearest 0.1 cm 
whole_fishweight Weight of the whole fish. Measured on a 

weighing scale to the nearest 0.1 kg 
kg Numeric 0.4 - 114.9 

sex Sex of the fish according to macroscopic 
(visual) examination. F: female; M: male; 
Ind: Indeterminate (sexual organ not 
developed; visual sex determination not 
possible); unknown: sex has not been 
determined visually or else (no information) 

N/A String N/A 

gonad_weight Weight of the two gonads. Measured on a 
weighing scale to the nearest 0.1g 

g Numeric 0.1 - 1,315.0 

liver_weight Weight of the liver. Measured on a 
weighing scale to the nearest 0.1g 

g Numeric 3.6 - 867.7 

stomach_weight Weight of the full stomach. Measured on a 
weighing scale to the nearest 0.1g 

g Numeric 6.1 - 3,242.0 

tissue Type of tissue for which a sample has been 
collected for laboratory analysis. White 
muscle: sampled from the front dorsal 
musculature of the left side of the tuna, 
under the dorsal spine; Red muscle: 
sampled from the front part of the 
musculature; Liver; Gonads.  

N/A String N/A 

c_percent Percentage carbon by mass in dried tissue % Numeric 16.06 - 57.44 
n_percent Percentage nitrogen by mass in dried tissue % Numeric 4.79 - 18.34 
d13c Lipid-free carbon stable isotope content of 

tissue as δ13C 
‰ Numeric -19.59 - -14.61 

d15n Nitrogen stable isotope content of tissue as 
δ15N 

‰ Numeric 6.35 - 15.24 

total_proteins Concentration of total proteins (TPC) 
determined in the tissue 

mg.g-1 
ww 

Numeric 41.44 - 299.48 

total_lipids Concentration of total lipids (TLC) 
determined in the tissue 

mg.g-1 
ww 

Numeric 0.30 - 270.85 

phospholipids Concentration of phospholipids (PL) 
determined in the tissue 

mg.g-1 
ww 

Numeric 0.13 - 31.78 

triacylglycerols Concentration of triacylglycerols (TAG) 
determined in the tissue 

mg.g-1 
ww 

Numeric 0.00 - 237.94 

sterols Concentration of sterols (ST) determined in 
the tissue 

mg.g-1 
ww 

Numeric 0.00 - 5.55 

c14_1w5_nl Percent of occurrence of the fatty acid 
C14:1ω5 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.05 - 5.33 

c14_nl Percent of occurrence of the fatty acid C14 
as a relative abundance of total fatty acid 
compounds in the neutral lipid (NL) 
fraction 

% Numeric 0.02 - 11.40 

c15_nl Percent of occurrence of the fatty acid C15 
as a relative abundance of total fatty acid 
compounds in the neutral lipid (NL) 
fraction 

% Numeric 0.01 - 6.03 

c16_1w7_nl Percent of occurrence of the fatty acid 
C16:1ω7 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.18 - 7.96 

c16_nl Percent of occurrence of the fatty acid C16 
as a relative abundance of total fatty acid 

% Numeric 5.83 - 56.40 



compounds in the neutral lipid (NL) 
fraction 

c17_1w7_nl Percent of occurrence of the fatty acid 
C17:1ω7 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.03 - 6.32 

c17_nl Percent of occurrence of the fatty acid C17 
as a relative abundance of total fatty acid 
compounds in the neutral lipid (NL) 
fraction 

% Numeric 0.25 - 6.19 

c18_1w7_nl Percent of occurrence of the fatty acid 
C18:1ω7 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.72 - 6.16 

c18_1w9_nl Percent of occurrence of the fatty acid 
C18:1ω9 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.27 - 47.29 

c18_2w6_nl Percent of occurrence of the fatty acid 
C18:2ω6 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.01 - 2.89 

c18_3w3_nl Percent of occurrence of the fatty acid 
C18:3ω3 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.01 - 3.09 

c18_4w3_nl Percent of occurrence of the fatty acid 
C18:4ω3 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.01 - 32.89 

c18_nl Percent of occurrence of the fatty acid C18 
as a relative abundance of total fatty acid 
compounds in the neutral lipid (NL) 
fraction 

% Numeric 2.39 - 28.18 

c20_1w9_nl Percent of occurrence of the fatty acid 
C20:1ω9 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.01 - 5.38 

c20_4w6_nl Percent of occurrence of the fatty acid 
C20:4ω6 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.10 - 16.27 

c20_5w3_nl Percent of occurrence of the fatty acid 
C20:5ω3 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.06 - 12.86 

c22_4w6_nl Percent of occurrence of the fatty acid 
C22:4ω6 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.01 - 7.64 

c22_5w3_nl Percent of occurrence of the fatty acid 
C22:5ω3 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.01 - 4.99 

c22_5w6_nl Percent of occurrence of the fatty acid 
C22:5ω6 as a relative abundance of total 

% Numeric 0.02 - 6.31 



fatty acid compounds in the neutral lipid 
(NL) fraction 

c22_6w3_nl Percent of occurrence of the fatty acid 
C22:6ω3 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 1.50 - 46.79 

c24_1w9_nl Percent of occurrence of the fatty acid 
C24:1ω9 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(NL) fraction 

% Numeric 0.01 - 15.52 

c14_1w5_pl Percent of occurrence of the fatty acid 
C14:1ω5 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(PL) fraction 

% Numeric 0.01 - 4.69 

c14_pl Percent of occurrence of the fatty acid C14 
as a relative abundance of total fatty acid 
compounds in the polar lipid (PL) fraction 

% Numeric 0.06 - 3.71 

c15_pl Percent of occurrence of the fatty acid C15 
as a relative abundance of total fatty acid 
compounds in the polar lipid (PL) fraction 

% Numeric 0.05 - 8.68 

c16_1w7_pl Percent of occurrence of the fatty acid 
C16:1ω7 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.14 - 8.17 

c16_pl Percent of occurrence of the fatty acid C16 
as a relative abundance of total fatty acid 
compounds in the polar lipid (PL) fraction 

% Numeric 4.68 - 59.73 

c17_1w7_pl Percent of occurrence of the fatty acid 
C17:1ω7 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(PL) fraction 

% Numeric 0.02 - 8.20 

c17_pl Percent of occurrence of the fatty acid C17 
as a relative abundance of total fatty acid 
compounds in the polar lipid (PL) fraction 

% Numeric 0.032 - 4.63 

c18_1w7_pl Percent of occurrence of the fatty acid 
C18:1ω7 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.40 - 5.84 

c18_1w9_pl Percent of occurrence of the fatty acid 
C18:1ω9 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 1.96 - 36.93 

c18_2w6_pl Percent of occurrence of the fatty acid 
C18:2ω6 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.13 - 5.98 

c18_3w3_pl Percent of occurrence of the fatty acid 
C18:3ω3 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(PL) fraction 

% Numeric 0.04 - 3.99 

c18_4w3_pl Percent of occurrence of the fatty acid 
C18:4ω3 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(PL) fraction 

% Numeric 0.04 - 18.71 

c18_pl Percent of occurrence of the fatty acid C18 
as a relative abundance of total fatty acid 

% Numeric 3.45 - 44.86 



compounds in the polar lipid (PL) fraction 
c20_1w9_pl Percent of occurrence of the fatty acid 

C20:1ω9 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.05 - 1.90 

c20_4w6_pl Percent of occurrence of the fatty acid 
C20:4ω6 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.54 - 19.68 

c20_5w3_pl Percent of occurrence of the fatty acid 
C20:5ω3 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.16 - 10.62 

c22_4w6_pl Percent of occurrence of the fatty acid 
C22:4ω6 as a relative abundance of total 
fatty acid compounds in the neutral lipid 
(PL) fraction 

% Numeric 0.03 - 2.82 

c22_5w3_pl Percent of occurrence of the fatty acid 
C22:5ω3 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.11 - 3.82 

c22_5w6_pl Percent of occurrence of the fatty acid 
C22:5ω6 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.55 - 6.83 

c22_6w3_pl Percent of occurrence of the fatty acid 
C22:6ω3 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 4.84 - 55.71 

c24_1w9_pl Percent of occurrence of the fatty acid 
C24:1ω9 as a relative abundance of total 
fatty acid compounds in the polar lipid (PL) 
fraction 

% Numeric 0.01 - 4.70 

 

CLASS V. SUPPLEMENTAL DESCRIPTORS 

A. Data acquisition 

Data entry/verification procedures: See CLASS II and CLASS III  

Quality assurance/quality control procedures: See CLASS II and CLASS III 

 

B. Related material: Electronic and/or paper copies of data sources (articles, reports, etc.) are held 

by the authors. 

 

C. Computer programs and data processing algorithms: N/A 



 

D. Archiving:  

Archival Procedures: Data are archived by the Research Institute for Sustainable Development 

(IRD) 

Redundant Archival Sites: N/A 

 

E. History of dataset usage 

Bodin, N., H. Budzinski, K. Le Ménach, and N. Tapie. 2009. ASE extraction method for 

simultaneous carbon and nitrogen stable isotope analysis in soft tissues of aquatic organisms. 

Analytica Chimica Acta 643:54–60. 

Bodin, N., D. Lesperance, R. Albert, S. Hollanda, P. Michaud, M. Degroote, C. Churlaud, and P. 

Bustamante. 2017. Trace elements in oceanic pelagic communities in the western Indian Ocean. 

Chemosphere 174:354–362. 

Bodin, N., V. Lucas, P. Dewals, M. Adeline, J. Esparon, and E. Chassot. 2014. Effect of brine 

immersion freezing on the determination of ecological tracers in fish. European Food Research 

and Technology 238:1057–1062. 

Chouvelon, T., C. Brach-Papa, D. Auger, N. Bodin, S. Bruzac, S. Crochet, M. Degroote, S. J. 

Hollanda, C. Hubert, J. Knoery, C. Munschy, A. Puech, E. Rozuel, B. Thomas, W. West, J. 

Bourjea, and N. Nikolic. 2017. Chemical contaminants (trace metals, persistent organic 

pollutants) in albacore tuna from western Indian and south-eastern Atlantic Oceans: Trophic 

influence and potential as tracers of populations. Science of The Total Environment 596–

597:481–495. 

Dhurmeea, Z., H. Pethybridge, C. Appadoo, and N. Bodin. 2018. Lipid and fatty acid dynamics in 

mature female albacore tuna (Thunnus alalunga) in the western Indian Ocean. PLOS ONE in 

press. 

Grande, M., H. Murua, I. Zudaire, E.-J. Arsenault-Pernet, F. Pernet, and N. Bodin. 2016. Energy 

allocation strategy of skipjack tuna Katsuwonus pelamis during their reproductive cycle. Journal 

of Fish Biology 89:2434–2448. 



Munschy, C., N. Bodin, M. Potier, K. Héas-Moisan, C. Pollono, M. Degroote, W. West, S. J. 

Hollanda, A. Puech, J. Bourjea, and N. Nikolic. 2016. Persistent Organic Pollutants in albacore 

tuna (Thunnus alalunga) from Reunion Island (Southwest Indian Ocean) and South Africa in 

relation to biological and trophic characteristics. Environmental Research 148:196–206. 

Pethybridge, H., C. A. Choy, J. Logan, V. Allain, A. Lorrain, N. Bodin, J. Young, F. Ménard, R. J. 

Olson, C. Somes, C. Langlais, L. M. Duffy, A. J. Hobday, P. M. Kuhnert, C. Menkes, and B. Fry. 

2018. Extending regional nitrogen stable isotope analyses to global scales: understanding spatial 

patterns and environmental drivers of oceanic food webs. Global Ecology and Biogeography in 

press. 

Robert, M., L. Dagorn, N. Bodin, F. Pernet, E.-J. Arsenault-Pernet, and J. L. Deneubourg. 2014. 

Comparison of condition factors of skipjack tuna (Katsuwonus pelamis) associated or not with 

floating objects in an area known to be naturally enriched with logs. Canadian Journal of Fisheries 

and Aquatic Sciences 71:472–478. 

Sardenne, F., N. Bodin, E. Chassot, A. Amiel, E. Fouché, M. Degroote, S. J. Hollanda, H. 

Pethybridge, B. Lebreton, G. Guillou, and F. Ménard. 2016a. Trophic niches of sympatric tropical 

tuna in the Western Indian Ocean inferred by stable isotopes and neutral fatty acids. Progress in 

Oceanography 146:75–88. 

Sardenne, F., E. Chassot, E. Fouché, F. Ménard, V. Lucas, and N. Bodin. 2016b. Are condition 

factors powerful proxies of energy content in wild tropical tunas? Ecological Indicators 71:467–

476. 

Sardenne, F., S. Hollanda, S. Lawrence, R. Albert-Arrisol, M. Degroote, and N. Bodin. 2017a. 

Trophic structures in tropical marine ecosystems: a comparative investigation using three different 

ecological tracers. Ecological Indicators 81:315–324. 

Sardenne, F., E. Kraffe, A. Amiel, E. Fouché, L. Debrauwer, F. Ménard, and N. Bodin. 2017b. 

Biological and environmental influence on tissue fatty acid compositions in wild tropical tunas. 

Comparative Biochemistry and Physiology Part A: Molecular & Integrative Physiology 204:17–

27. 



Sardenne, F., F. Ménard, M. Degroote, E. Fouché, G. Guillou, B. Lebreton, S. J. Hollanda, and N. 

Bodin. 2015. Methods of lipid-normalization for multi-tissue stable isotope analyses in tropical 

tuna. Rapid Communications in Mass Spectrometry 29:1253–1267. 

Zudaire, I., H. Murua, M. Grande, E.-J. Arsenault-Pernet, F. Pernet, and N. Bodin. 2014. 

Accumulation and mobilization of lipids in relation with reproduction and fecundity in the 

yellowfin tuna (Thunnus albacares), Western Indian Ocean. Fishery Research 160:50–59. 

Zudaire, I., H. Murua, M. Grande, N. Goni, M. Potier, F. Ménard, E. Chassot, and N. Bodin. 2015. 

Variations in the diet and stable isotope ratios during the ovarian development of female 

yellowfin tuna (Thunnus albacares) in the Western Indian Ocean. Marine Biology 162:2363–

2377. 

 

F. History of dataset usage 

Data request history: N/A 

Dataset update history: Latest update: February 2018 

Review history: N/A 

Questions and comments from secondary users: N/A 
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