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Supplementary Material
The following file provides (i) the raw data presented in the main text, and (ii) further examples of our technique for estimating C3 and C4 vegetation distribution in the Betsiboka basin (δ13CSBE). 
We believe our δ13CSBE estimates more accurately reflect C3 and C4 distribution on a local scale in the Betsiboka basin than estimates derived from Still and Powell (2010), although some error is implicit with our method. For example, the Still and Powell (2010) model accounts for the contribution of agricultural crops, whereas no crop correction is performed through the δ13CSBE procedure. Yet, floodplains in the Betsiboka basin are often engineered for rice (C3) production (Aldegheri 1964), the dominant crop and staple diet of much of the Malagasy population. Also, the presence of clouds, bare ground, and other shadow-related effects all contribute to error in the classification of pixels. The influence of clouds and shadow-related effects are largely avoided by selective placement of the representative vegetation quadrants used to calculate δ13CSBE (see Supplementary Material), though we expect the presence of bare-ground, interspersed by grass tussocks, may to varying extents contribute to the C4 end-member. As such, we posit that actual Betsiboka vegetation δ13C will likely be within the range of δ13CSBE and δ13CSP estimates.
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(i) Raw data
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(ii) δ13CSBE estimate examples
Supplementary Figure 1. Overview of sub-basins (green polygons) where δ13CSBE values were estimated in the Betsiboka basin (larger white polygon). The Mahajamba sub-basin, an intermittent tributary to the Betsiboka, is bounded by the smaller white polygon situated to the east of the Betsiboka basin. A total of 21 sub-basins were analysed, with an altitude range (at the sampling point) between 49 and 1644 metres above sea level. (Data sourced from Google Earth with data provided by SIO, NOAA, U.S. Navy, NGA and GEBCO)
Supplementary Figure 2. (a) Sub-basin boundary (green polygon) for site B3, showing the quadrants used to estimate δ13CSBE (orange polygons). (b) Satellite image of the quadrants and (c) the quadrants converted to greyscale, where black represents C3 vegetation. Photograph of the sub-basin (d-e) with the field-of-view indicated by the red dot in (a). (Data sourced from Google Earth with data provided by DigitalGlobe and Cnes/Spot Image)
Supplementary Figure 3. (a) Sub-basin boundary (green polygon) for site B17, showing the quadrants used to estimate δ13CSBE (orange polygons). (b) Satellite image of the quadrants and (c) the quadrants converted to greyscale, where black represents C3 vegetation. Photograph of the sub-basin (d) with the field-of-view indicated by the red arrows in (a). (Data sourced from Google Earth with data provided by DigitalGlobe, Cnes/Spot Image and CNES/Astrium)
Supplementary Figure 4. (a) The sub-basin (green polygon) for site B20 which was used to calculate δ13CSBE. (b) Satellite image extract of the sub-basin and (c) the sub-basin converted to greyscale, where black represents C3 vegetation. The typical landscape segregation of C3 and C4 biomass in surrounding tributaries of Betsiboka River is displayed in (d) (photo taken in the valley adjacent to the B20 sub-basin, with the field-of-view indicated by the red arrows in (a)). (Data sourced from Google Earth with data provided by DigitalGlobe)
Supplementary Figure 5. (a) The sub-basin (green polygon) for site B21 which was used to calculate δ13CSBE. (b) Satellite image extract of the sub-basin and (c) the sub-basin converted to greyscale, where black represents C3 vegetation. Photograph of the sub-basin (d) highlighting the predominance of C4 biomass (the field-of-view is indicated by the red arrows in (a)). (Data sourced from Google Earth with data provided by DigitalGlobe and Cnes/Spot Image)
Supplementary Figure 6. (a) The sub-basin (green polygon) for site B23 which was used to calculate δ13CSBE. (b) Satellite image extract of the sub-basin and (c) the sub-basin converted to greyscale, where black represents C3 vegetation. Photograph of the lavaka-riddled sub-basin (d) during the wet season (the field-of-view is indicated by the red arrows in (a)). (Data sourced from Google Earth with data provided by DigitalGlobe and CNES/Astrium)
Supplementary Figure 7. (a) The sub-basin (green polygon) for site B24 which was used to calculate δ13CSBE. (b) Satellite image extract of the sub-basin and (c) the sub-basin converted to greyscale, where black represents C3 vegetation. Photograph of the sub-basin (d) (the field-of-view is indicated by the red arrows in (a)). (Data sourced from Google Earth with data provided by DigitalGlobe and CNES/Astrium)
Supplementary Figure 8. (a) The sub-basin (green polygon) for site B25 which was used to calculate δ13CSBE. (b) Satellite image extract of the sub-basin and (c) the sub-basin converted to greyscale, where black represents C3 vegetation. (Data sourced from Google Earth with data provided by DigitalGlobe and Cnes/Spot Image)
Supplementary Figure 9. (a) Sub-basin boundary (green polygon) for site B27, showing the quadrant (orange polygon) used to calculate δ13CSBE. (b) Satellite image of the quadrant and (c) the quadrant converted to greyscale, where black represents C3 vegetation. (Data sourced from Google Earth with data provided by DigitalGlobe and NASA)
Supplementary Figure 10. (a) The sub-basin (green polygon) for site B38 which was used to calculate δ13CSBE. (b) Satellite image extract of the sub-basin and (c) the sub-basin converted to greyscale, where black represents C3 vegetation. Photograph of the sub-basin (d) (the field-of-view is indicated by the red arrows in (a)). (Data sourced from Google Earth with data provided by DigitalGlobe)
Supplementary Figure 11. (a) Sub-basin boundary (green polygon) for site B40, showing the quadrant (orange polygon) used to calculate δ13CSBE. (b) Satellite image of the quadrant and (c) the quadrant converted to greyscale, where black represents C3 vegetation. Dry (d) and wet (e) season photographs of the region surrounding the sub-basin (photos located south of the B40 boundary, though they are representative of the conditions observed with the sub-basin). (Data sourced from Google Earth with data provided by DigitalGlobe)
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B3 Varahina South  6/7/10 -19.1129 47.7639 1368 11.1 1.0 1.6 0.42 

±

 0.03 2157

B6 Varahina North  11/7/10 -19.0200 47.7917 1355 10.0 0.8 2.1 0.16 ± 0.00 2136

B7 Mananara (Upstream) 12/7/10 -18.4125 47.8814 1258 21.2 1.3 1.8 0.29 ± 0.02 2724

B8 Mananta 12/7/10 -18.3240 47.8901 1173 20.8 1.4 2.6 0.10 ± 0.01 2949

B10 Jabo  14/7/10 -18.3631 47.5023 952 37.5 0.6 2.0 0.13 ± 0.01 1374

B11 Mananara (Downstream) 15/7/10 -18.2379 47.6101 915 17.4 0.7 1.4 0.06 ± 0.00 3489

B12 Manjaka  16/7/10 -18.6951 47.4941 1282 7.8 0.4 0.9 0.04 ± 0.00 977

B13 Un-named Stream  17/7/10 -19.2945 47.3411 1644 25.7 0.4 1.5 0.04 ± 0.00 2224

B14 Anonibe  18/7/10 -19.0040 47.1243 1312 128.1 1.4 0.4 0.25 ± 0.02 2362

B15 Ikopa (after Onibe) 19/7/10 -18.6767 47.0446 1154 42.0 0.9 1.1 0.65 ± 0.00 2289

B16 Andranobe 3/8/10 -18.4883 47.2501 1249 8.4 0.5 0.9 0.05 ± 0.00 1741

B17 Androba 4/8/10 -18.1965 47.0423 1078 5.1 0.3 1.5 0.02 ± 0.00 1245

B18 Ikopa (after Androbe) 4/8/10 -18.1658 46.9509 967 11.8 0.5 2.5 0.30 ± 0.02 2087

B19 Andromba  7/8/10 -18.8733 47.3251 1260 72.8 1.4 0.5 0.35 ± 0.04 1585

B20 Maintsotady 8/8/10 -18.3018 47.3152 1324 1.6 0.2 0.4 0.04 ± 0.01 1006

B21 Manankazo 8/8/10 -18.2592 47.2161 1535 0.8 0.2 0.4 0.01 ± 0.00 2166

B22 Betsiboka (before Mananara) 9/8/10 -18.1350 47.4795 834 64.6 0.7 1.5 0.08 ± 0.00 4077

B23 Lemona 10/8/10 -18.0252 47.3950 959 124.0 1.3 0.4 0.15 ± 0.02 2176

B24 Andilemona  10/8/10 -18.0175 47.3425 1344 1.6 0.3 0.4 0.01 ± 0.00 6843

B25 Andriantoany 11/8/10 -17.3554 46.9302 367 4.6 0.3 0.8 0.07 ± 0.01 1481

B26 Ikopa (before Menavava) 12/8/10 -17.0246 46.7596 53 6.7 0.4 0.6 0.41 ± 0.02 1633

B27 Anandronjia 12/8/10 -16.9231 46.8627 49 69.6 1.0 0.6 1.37 ± 0.06 1145

B28 Menavava  13/8/10 -17.0385 46.6830 54 3.2 0.2 0.5 0.59 ± 0.01 335

B29 Kamoro (after Mahajamba) 18/8/10 -16.4612 47.1681 43 10.9 0.4 0.7 0.59 ± 0.00 1197

B30 Betsiboka (before Ikopa) 14/8/10 -16.9379 46.9486 104 81.0 0.9 0.7 0.18 ± 0.01 749

B31 Betsiboka (@ Maroala) 17/8/10 -16.2331 46.5467 1 51.6 2.2 0.7 9.42 ± 0.22 1357

B32 Betsiboka (@ Ambato Boeni) 18/8/10 -16.4729 46.7106 8 94.0 1.3 0.6 2.12 ± 0.42 173

B33 Mahajamba (Downstream) 19/8/10 -16.7545 47.5989 334 91.6 1.1 1.4 0.41 ± 0.01 1880

B34 Ikopa (@ Antanebary) 20/8/10 -17.1829 46.8398 221 10.4 0.5 0.7 0.28 ± 0.39 1079

B35 Kamolampy  20/8/10 -17.5145 46.9756 566 5.7 0.3 0.6 0.09 ± 0.00 1649

B36 Mamokomita  21/8/10 -17.6827 46.9881 704 9.5 0.4 1.6 0.07 ± 0.00 1391

B37 Manankazo  21/8/10 -17.9830 47.0274 849 6.2 0.3 0.5 0.05 ± 0.00 1762

B38 Manambolo  22/8/10 -18.0946 47.2759 1306 4.5 0.3 0.6 0.03 ± 0.00 4262

B39 Mahajamba (Upstream) 26/8/10 -17.6527 47.6877 736 34.3 0.6 1.2 0.04 ± 0.00 3532

B40 Sisambina 26/8/10 -18.5229 47.5419 752 54.5 1.3 0.8 0.22 ± 0.00 2989

B41 Betsiboka (@ Vohombitra) 27/8/10 -17.6925 47.3997 612 127.6 1.2 0.8 0.44 ± 0.05 1283

B42 Mavoloa  28/8/10 -17.6891 47.9228 1050 8.5 0.6 1.0 0.08 ± 0.02 769

B44 Masiaka  2/9/10 -18.4477 46.5757 993 112.4 1.8 1.6 0.27 ± 0.00 2465

Supplementary Table 1: Overview of dry season Betsiboka site identifiers, sampling date, co-ordinates, altitude, total suspended matter (TSM), 

particulate and dissolved organic carbon (POC and DOC respectively) concentrations, pelagic primary production rates (Pelagic PP ± SD), and 

POC: Chlorophyll a ratios (mg POC: mg Chl a).


image2.emf
Site # Name Date Area δ

13

C

POC

δ

13

C

DOC

δ

13

C

SOIL

δ

13

C

SED

δ

13

C

SBE

δ

13

C

SP

% Pixel @ -15.46‰ 

(km

2

)

(‰) (‰) (‰) (‰) (‰) (‰) (%)

B3 Varahina South  6/7/10 655 -25.0 -24.5 -21.4 -22.6 -17.2

B6 Varahina North  11/7/10 130 -24.8 -24.9 -24.8 -24.7 -22.8

B7 Mananara (Upstream) 12/7/10 676 -24.4 -25.2 -25.8 -22.9 -16.7

B8 Mananta 12/7/10 190 -24.4 -25.8 -18.4 -20.5

B10 Jabo  14/7/10 885 -23.9 -28.2 -23.7

B11 Mananara (Downstream) 15/7/10 1234 -23.5 -24.7 -23.6

B12 Manjaka  16/7/10 23 -24.0 -23.1 -13.6 -23.6 -14.1

B13 Un-named Stream  17/7/10 30 -20.0 -29.5 -14.6 -17.0 -13.0

B14 Anonibe  18/7/10 210 -16.2 -24.0 -23.7 -19.0 -15.3

B15 Ikopa (after Onibe) 19/7/10 6319 -20.6 -22.7 -13.2 -21.8

B16 Andranobe 3/8/10 200 -21.1 -23.1 -15.7 -23.7 -13.2

B17 Androba 4/8/10 144 -24.0 -26.5 -16.4 -23.1 -13.9

B18 Ikopa (after Androbe) 4/8/10 9254 -21.2 -27.3 -13.2 -22.5

B19 Andromba  7/8/10 1181 -19.3 -21.8 -12.0 -20.6

B20 Maintsotady 8/8/10 28 -24.1 -24.5 -22.9 -14.9

B21 Manankazo 8/8/10 32 -23.3 -23.8 -14.1 -22.6 -13.1

B22 Betsiboka (before Mananara) 9/8/10 2205 -22.1 -27.0 -13.2 -25.7

B23 Lemona 10/8/10 69 -22.4 -25.2 -15.1 -23.6 -14.6 -17.6

B24 Andilemona  10/8/10 17 -22.6 -25.1 -19.6 -14.1 -17.2 16%

B25 Andriantoany 11/8/10 41 -22.6 -23.8 -17.8 -21.8 -13.9 -19.0

B26 Ikopa (before Menavava) 12/8/1019302 -19.8 -22.8 -24.9 -23.1 -17.6

B27 Anandronjia 12/8/10 245 -23.6 -23.6 -15.3 -23.3 -14.3 -20.6 19%

B28 Menavava  13/8/10 3239 -25.2 -23.8 -19.6 -24.7 -17.9 51%

B29 Kamoro (after Mahajamba) 18/8/1011334 -23.7 -23.2 -22.7 -25.9 -18.1 38%

B30 Betsiboka (before Ikopa) 14/8/1011762 -21.8 -24.8 -21.5 -26.2 -17.9 39%

B31 Betsiboka (@ Maroala) 17/8/1054019 -23.7 -23.6 -24.1 -21.7 -17.9 29%

B32 Betsiboka (@ Ambato Boeni) 18/8/1052382 -21.0 -23.7 -25.5 -17.2 63%

B33 Mahajamba (Downstream) 19/8/10 7167 -23.0 -27.7 -17.3 -24.5 -18.4

B34 Ikopa (@ Antanebary) 20/8/1019129 -20.6 -22.6 -16.2 -21.4 -18.6

B35 Kamolampy  20/8/10 259 -22.0 -23.0 -14.8 -24.8 -14.0

B36 Mamokomita  21/8/10 368 -22.8 -26.6 -13.4 -20.1 -13.9

B37 Manankazo  21/8/10 478 -22.1 -22.9 -18.4 -23.4 -13.7

B38 Manambolo  22/8/10 36 -24.3 -23.6 -14.3 -15.1

B39 Mahajamba (Upstream) 26/8/10 680 -23.8 -26.3 -13.9 -25.7

B40 Sisambina 26/8/10 55 -24.6 -24.8 -13.0 -26.0 -12.9

B41 Betsiboka (@ Vohombitra) 27/8/10 7402 -23.6 -26.3 -12.3 -25.0

B42 Mavoloa  28/8/10 92 -26.6 -27.9 -23.7 -24.1 -14.0

B44 Masiaka  2/9/10 552 -19.3 -23.6 -18.4 -20.6 -13.6
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13

C

POC

), DOC 

(δ

13

C

DOC

), soil (δ

13

C

SOIL

) and river sediment (δ

13

C

SED

) during the dry season sampling campaign in the Betsiboka basin. Also included are 

the bulk sub-basin vegetation carbon stable isotope (δ

13

C

VEG

) estimates in the Betsiboka basin, including our satellite image based 

estimates (δ

13

C

SBE

) and estimates extracted from the crop-corrected model output of Still and Powell (2010; δ

13

C

SP

). The δ

13

C

VEG

 end-

member values (based on leaf litter sample δ

13

C signatures) for C

3

 and C

4

 vegetation were −29.5‰ and −12.2‰, respectively. Where sub-

basins were not fully represented within the Still and Powell (2010) model, we gave the pixels in the unrepresented area a δ

13

C

VEG

 values 

of −15.46‰ (% Pixel @ −15.46‰), and combined these pixel values with those of the known output area in order to calculate δ

13

C

SP

 within 

these sub-basins. Pixel value in unrepresented areas was calculated based on the average pixel value from δ

13

C

SBE

 estimates for the sub-

basins within the represented area.


image3.emf
Site # Name Date Lat. Long. Alt.  TSM POC DOC Pelagic PP 

±

 SD POC:Chl a

(dec.) (dec.) (m)

(mg L

-1

)(mg L

-1

)(mg L

-1

) (µmol C L

-1

 h

-1

)

R1 Sahatandra (Upstream) 7/7/10 -18.9398 48.4160 910 5.0 0.5 1.5 0.03 ± 0.01 1430

R2 Sahatandra (Downstream)  7/7/10 -18.9119 48.4226 900 9.2 1.2 2.5 3900

R3 Faramboa  8/7/10 -18.9676 48.7350 218 31.8 0.7 2.9 0.02 ± 0.00 3065

R4 Sahatany  8/7/10 -18.9032 48.4278 928 2.0 0.4 0.8 0.01 ± 0.00 2170

R5 Santaravina  21/7/10 -18.9609 48.8529 33 10.4 0.6 0.9 0.07 ± 0.01 2437

R6 Iaroka  21/7/10 -18.9970 48.9456 9 23.7 0.8 2.2 0.07 ± 0.01 3640

R7 Rianila (@ Brickaville) 22/7/10 -18.8239 48.0714 19 7.0 0.6 1.2 0.06 ± 0.00 2467

R8 Vohitra (before Rianila) 23/7/10 -18.7404 48.9658 6 12.8 0.8 1.3 0.09 ± 0.01 2001

R9 Rianila (after Vohitra) 23/7/10 -18.7381 48.9886 10 26.5 1.5 1.2 0.14 ± 0.01 2120

R10 Sandraka  24/7/10 -18.7674 49.0257 10 24.0 1.6 1.1 0.09 ± 0.02 3937

R11 Satilampy 24/7/10 -18.7619 48.8825 16 15.9 1.3 1.5 0.10 ± 0.01 1919

R12 Rianila (after Sandrananjo) 25/7/10 -18.6490 48.9804 10 19.7 1.8 2.0 0.22 ± 0.00 1280

R13 Sandrananjo  25/7/10 -18.6462 48.9706 10 14.5 1.6 2.6 0.05 ± 0.01 4468

R14 Rongaronga  30/7/10 -18.8064 48.0730 8 6.4 0.6 1.3 0.04 ± 0.01 3784

R15 Sahanavo  30/7/10 -18.4681 48.9993 67 3.2 0.4 1.3 0.01 ± 0.00 3152

R16 Lazana 31/7/10 -18.9836 48.6119 471 19.7 0.5 0.7 0.03 ± 0.01 2514

Supplementary Table 2: Overview of dry season Rianila site co-ordinates, altitude, total suspended matter (TSM), particulate and 

dissolved organic carbon (POC and DOC, respectively) concentrations, pelagic primary production rates (Pelagic PP ± SD), and POC: 

Chlorophyll a ratios (mg POC: mg Chl a).
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R1 Sahatandra (Upstream) 7/7/10 64 -27.3 -28.6 -27.0 -25.6 -29.8

R2 Sahatandra (Downstream)  7/7/10 219 -26.0 -27.7 -28.2 -27.8 -29.4

R3 Faramboa  8/7/10 119 -24.6 -27.5 -27.7 -27.1 -24.8

R4 Sahatany  8/7/10 44 -26.1 -27.8 -21.6 -26.3 -30.0

R5 Santaravina  21/7/10 63 -27.2 -28.0 -21.0 -26.4 -26.0

R6 Iaroka  21/7/10 1275 -26.3 -26.4 -23.7 -21.1 -26.1

R7 Rianila (@ Brickaville) 22/7/10 5959 -26.4 -27.4 -22.7 -26.0 -28.1

R8 Vohitra (before Rianila) 23/7/10 2612 -26.6 -27.5 -24.7 -23.9 -28.5

R9 Rianila (after Vohitra) 23/7/10 4669 -26.8 -27.5 -26.3 -24.0 -28.5

R10 Sandraka  24/7/10 17 -26.7 -27.9 -27.0 -25.2 -25.3

R11 Satilampy 24/7/10 86 -26.8 -28.2 -25.4 -26.3

R12 Rianila (after Sandrananjo) 25/7/10 1897 -27.6 -28.3 -16.9 -25.0 -28.6

R13 Sandrananjo  25/7/10 32 -27.5 -28.8 -24.0 -24.8 -29.0

R14 Rongaronga  30/7/10 1188 -26.7 -28.4 -22.8 -24.6 -26.9

R15 Sahanavo  30/7/10 431 -26.7 -27.7 -26.0 -23.9 -28.1

R16 Lazana 31/7/10 61 -24.6 -26.9 -20.2 -24.8 -26.4

Supplementary Table 2 (cont): Overview of sub-basin surface area, carbon stable isotopes of riverine 
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B3  Varahina South  5/2/12-19.1129 47.7639 1368 655 6.5 0.5 -24.9 1.7 -23.5 0.60 ± 0.02 > 1068

B6 Varahina North 4/2/12-19.0200 47.7917 1355 130 12.7 1.5 -26.3 2.9 -24.7 0.79 ± 0.13 > 1518

B7 Mananara (Upstream) 8/2/12-18.4125 47.8814 1258 676 27.0 1.8 -25.2 2.5 -20.5 1.45 ± 0.12 > 2226

B10 Jabo  11/2/12-18.3631 47.5023 952 885 272.3 8.6 -19.9 1.8 -22.8 1.10 ± 0.02

B12 Manjaka  3/2/12-18.6951 47.4941 1282 23 24.4 1.0 -22.4 2.0 -21.9 0.38 ± 0.04 > 1106

B13 Un-named Stream  7/2/12-19.2945 47.3411 1644 30 2.3 0.4 -23.4 0.4 -22.9 0.07 ± 0.02 > 1173

B14 Anonibe  9/2/12-19.0040 47.1243 1312 210 822.7 5.5 -17.8 0.6 -21.7 0.34 ± 0.00 > 2374

B15 Ikopa (after Onibe) 15/2/12-18.6767 47.0446 1154 6319 546.0 9.8 -18.1 1.3 -20.4 0.33 ± 0.03 > 2182

B16 Andranobe 1/3/12-18.4883 47.2501 1249 200 121.4 3.8 -20.3 2.4 -21.1 0.14 ± 0.01 > 2667

B17 Androba 17/2/12-18.1965 47.0423 1078 144 191.5 3.3 -20.6 0.8 -22.5 0.05 ± 0.00 > 2407

B19 Andromba 9/2/12-18.8733 47.3251 1260 1181 728.0 9.5 -17.7 1.1 -21.9 0.67 ± 0.06 > 3995

B20 Maintsotady  16/2/12-18.3018 47.3152 1324 28 137.8 2.7 -22.4 0.7 -23.2 0.02 ± 0.00 > 2783

B21 Manankazo 16/2/12-18.2592 47.2161 1535 32 2.1 0.6 -23.1 0.8 -20.9 0.01 ± 0.00

B23 Lemona  19/2/12-18.0252 47.3950 959 69 332.6 2.7 -21.4 0.4 -23.3 0.09 ± 0.03 > 1078

B25 Andriantoany  21/2/12-17.3554 46.9302 367 41 59.6 1.8 -22.0 0.8 -23.6 0.07 ± 0.01 > 1717

B26 Ikopa (before Menavava) 22/2/12-17.0246 46.7596 53 19302 950.0 13.0 -19.7 1.2 -22.0 0.64 ± 0.01 > 4677

B27 Anandronjia  22/2/12-16.9231 46.8627 49 245 261.2 5.2 -20.5 1.3 -20.7 0.16 ± 0.02 > 1932

B29 Kamoro (after Mahajamba) 24/2/12-16.9379 46.9486 43 11334 316.3 4.6 -21.3 1.3 -22.2 0.60 ± 0.02 > 2519

B30 Betsiboka (before Ikopa) 23/2/12-16.2331 46.5467 104 11762 3589.5 27.4 -20.4 0.7 -22.3 0.10 ± 0.02

B32 Betsiboka (@ Ambato Boeni) 25/2/12-16.4612 47.1681 8 52382 1107.3 11.2 -20.0 1.7 -21.6 0.69 ± 0.08 > 2694

B34 Ikopa (@ Antanebary) 21/2/12-17.1829 46.8398 221 19129 485.5 7.3 -19.8 1.5 -21.1 0.36 ± 0.02 > 2991

B35 Kamolamdy  21/2/12-17.5145 46.9756 566 259 524.4 8.1 -19.7 1.3 -23.2 0.22 ± 0.01 > 3310

B36 Mamokomita  20/2/12-17.6827 46.9881 704 368 104.8 2.0 -20.6 1.0 -23.4 0.11 ± 0.01 > 1354

B37 Manankazo  20/2/12-17.9830 47.0274 849 478 69.7 1.6 -20.8 1.0 -21.9 0.04 ± 0.00 > 1569

B38 Manambolo  18/2/12-18.0946 47.2759 1306 36 71.1 2.4 -21.7 0.9 -24.6 0.04 ± 0.00 487

B39 Mahajamba (Upstream) 31/1/12-17.6527 47.6877 736 680 190.4 2.6 -22.3 1.2 -23.3 0.25 ± 0.01

B40 Sisambina  31/1/12-18.5229 47.5419 752 55 182.9 1.8 -22.1 2.3 -15.4 0.48 ± 0.09

B42 Mavoloa  1/2/12-17.6891 47.2962 1050 92 20.6 0.9 -26.3 1.8 -26.2 0.07 ± 0.00

B45 Mahajamba Outlet 24/2/12-16.2511 47.9228 59 2295.3 16.9 -20.0 1.2 -22.5 0.25 ± 0.03 > 3568

Supplementary Table 3: Overview of wet season Betsiboka site co-ordinates, altitude, sub-basin surface area, total suspended matter (TSM), particulate and dissolved 

organic carbon (POC and DOC respectively) concentrations and carbon stable isotope signatures (δ

13

C

POC

 and δ

13

C

DOC

 respectively), pelagic primary production rates 

(Pelagic PP ± SD), and POC: Chlorophyll a ratios (mg POC: mg Chl a). POC: Chl a ratios reported are minimum estimates, based on POC data and the quantification limit 

for Chl a. Data for bulk sub-basin vegetation stable isotope (δ

13

C

VEG

) estimates are reported in Supp. Tab. 1.
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Site # Name Date Lat. Long. Alt. Area TSM POC δ
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)

R1 Sahatandra (Upstream) 22/1/12 -18.9398 48.4160 910 64 11.3 1.4 -28.0 0.3 -23.4 0.09 ± 0.01

R2 Sahatandra (Downstream)  22/1/12 -18.9119 48.4226 910 219 19.6 1.6 -26.9 5.3 -27.3 0.08 ± 0.02

R3 Faramboa  23/1/12 -18.9676 48.7350 218 119 103.2 5.0 -27.3 2.9 -27.9 0.11 ± 0.01

R4 Sahatany  21/1/12 -18.9032 48.4278 928 44 5.1 0.5 -27.5 0.9 -28.2 0.07 ± 0.00

R5 Santaravina  24/1/12 -18.9609 48.8529 33 63 17.2 1.3 -27.8 2.7 -28.1

R6 Iaroka  24/1/12 -18.9970 48.9456 9 1275 102.4 5.1 -25.8 3.7 -27.6 0.25 ± 0.01

R7 Rianila (@ Brickaville) 27/1/12 -18.8239 48.0714 19 5959 16.6 1.1 -27.2 3.8 -27.3 0.25 ± 0.03

R8 Vohitra (before Rianila) 25/1/12 -18.7404 48.9658 6 2612 45.7 2.8 -27.2 4.3 -27.5 0.26 ± 0.00

R9 Rianila (after Vohitra) 25/1/12 -18.7381 48.9886 10 4669 42.3 2.3 -27.5 4.1 -27.4 0.30 ± 0.07

R10 Sandraka  29/1/12 -18.7674 49.0257 10 17 44.0 4.1 -27.4 3.4 -28.1 0.29 ± 0.04

R11 Satilampy 29/1/12 -18.7619 48.8825 16 86 15.4 1.7 -27.6 1.2 -28.0 0.36 ± 0.00

R12 Rianila (after Sandrananjo) 28/1/12 -18.6490 48.9804 10 1897 6.6 0.4 -26.8 1.4 -28.1 0.20 ± 0.06

R13 Sandrananjo  28/1/12 -18.6462 48.9706 10 32 3.6 0.4 -27.4 0.9 -28.5 0.08 ± 0.00

R14 Rongaronga  27/1/12 -18.8064 48.0730 8 1188 14.0 1.1 -27.9 2.2 -28.5 0.45 ± 0.08

R15 Sahanavo  26/1/12 -18.4681 48.9993 67 431 5.3 0.7 -27.8 1.9 -28.8 0.07 ± 0.00

R16 Lazana 23/1/12 -18.9836 48.6119 471 61 66.8 3.3 -26.8 2.2 -27.2 0.10 ± 0.01

Supplementary Table 4: Overview of wet season Rianila site co-ordinates, altitude, sub-basin surface area, total suspended matter (TSM), particulate 

and dissolved organic carbon (POC and DOC, respectively) concentrations and carbon stable isotope signatures (δ

13

C

POC

 and δ

13

C

DOC

, respectively), 

and pelagic primary production rates (Pelagic PP ± SD). Data for bulk sub-basin vegetation stable isotope (δ

13

C

VEG

) estimates are reported in Supp. 

Tab. 2.
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Rianila R1 Riparian -29.9

R2 Riparian -29.4

R6 Hill-slopes -30.4

R13 Hill-slopes -31.0

Betsiboka B16 Riparian -30.9

B17 Riparian -30.9

B20 Riparian -29.1

B25 Riparian -28.2

B37 Riparian -29.3

B42 Riparian -28.8

B15 Hill-slopes -12.1

B16 Hill-slopes -11.5

B17 Hill-slopes -11.6

B19 Hill-slopes -12.7

B20 Hill-slopes -12.2

B21 Hill-slopes -12.8

B25 Hill-slopes -11.0

B37 Hill-slopes -12.1

B41 Hill-slopes -13.3

Supplementary Table 5: Overview of leaf litter carbon 

stable isotope (δ

13

C

LITTER

) data in the Rianila and 

Betsiboka basins. Surface litter samples were 

gathered either within the riparian zone surrounding 

the river or from the adjacent hillslopes. The data is 

used to establish the C

3

 and C

4

 vegetation end-

member values for the two basins (Rianila: -30.2 ‰ 

and -12.2 ‰; Betsiboka: -29.5 ‰ and -12.2 ‰). No litter 

samples of grasses were gathered in the Rianila 

basin, and we assume Rianila C

4

 leaf litter to be 

reflective of the C

4

 grasses found in the Betsiboka 

basin.  

Basin Site Landscape unit δ

13

C

LITTER 

(‰)


