Supplement of Biogeosciences Discuss., 12, 9043-9079, 2015
http://www.biogeosciences-discuss.net/12/9043/2015/
doi:10.5194/bgd-12-9043-2015-supplement

© Author(s) 2015. CC Attribution 3.0 License.

Supplement of

Diazotroph community succession during the VAHINE mesocosms
experiment (New Caledonia Lagoon)

K. A. Turk-Kubo et al.

Correspondence t&. A. Turk-Kubo (kturk@ucsc.edu)

The copyright of individual parts of the supplement might differ from the CC-BY 3.0 licence.



nifH copies L

10° 10" 102 10° 10* 1Q° 10? 10 10° 10" 102 10° 10 10° 102 10¢ 10° 10° 10" 102 10°
0
m] 1.:I YD [m +0
1) ]
] ]
s '. '.
1 ]
1 1]
] ]
] 1
II ]
6 * . . * *
i i
] 1)
) ]
] ]
H i
9 1) ]
] ]
] ]
] '
! :
UCYN-A1 UCYN-A2 UCYN-B UCYN-C 1-24774A11
= o o o o b &
\_5/
% 10° 10% 104 10° 102 104 100 10% 104 10° 10" 10* 10° 10*
T 0
[m 3 a a m 4
] ) ) )
1) ) 1) 1
] ] ] 1
3 H | | \
] ] ] )
) ] 1 1}
H H H H O M2day19
; ; .' '.
6 . . * . - -- M2day 20
I ] ]
) 1) 1 )
1 ] ] )
1 1 ) ]
1 ) ) ]
h i H \
9 ] \ ' '
] ] ] 1
] ) ) 1
! ) 1 1
/ \ H \
Tricho. Het-1 Het-2 Het-3
12 40 [u] a o

Figure S1. Diazotroph depth distributions in VAHINE mesocosm M2 during
sampling days 19 and 20 (P3). Very little vertical stratification of diazotroph
phylotypes was observed in the mesocosms. Abundances determined using qPCR
targeting nifH gene sequences specific to each phylotype, as described in the main

body of text. Note the different scales on the x-axis for each phylotype.



UCYN-A1 UCYN-A2 UCYN-B UCYN-C Tricho. Het-1 Het-2 Het-3 1-24774A11 X Diazos
Variable trans. +/- 12 p n +/- r2 p n #/- r2 p n +/- 12 p n 2 p n +/- r2 p n +/- r2 p n +/- r2 p n */- 12 p n +/- 12 p n
Time none 0.36 0.00 32 + 012005 32 + 079 000 32 0.16 0.02 32 + 075 0.00 32
Temperature none 0.56 0.00 31 + 013005 31 + 074 000 31 0.25 000 31 + 067 000 31
Salinity none 0.44 000 31 + 056 000 31 + 061000 31
NH, [nM] none
NO, [umol L] none
PO, [umol L] none + 047 0.00 29 0.26 0.00 29 + 024 001 29 - 029 000 29
Tchla [ug L] sqrt 0.42 0.00 30 + 022001 30 + 057000 30 0.42 000 30 035 000 30 + 050 000 31 0.25 0.00 30
Tchla>10um [pgl’]  Sart 0.18 0.02 30 + 041000 30 + 045000 31
Tchla < 10pm [pgL"]  sart 0.45 0.00 31 + 044 000 31 0.32 0.00 31 032 000 31 + 041000 31
N, Fix [nmol L d”] sqrt + 024 001 20 + 020001 29 + 019 002 31 0.14 0.05 29 + 024 001 29
N, Fix<10 [nmol L*d?] sqrt + 014 0.04 29

UCYN-A1 [nifH L]
UCYN-A2 [nifH L]
UCYN-B [nifH L]
UCYN-C [nifH L]
Tricho. [nifH L]
Hett [nifH L]
Het2 [nifH L]

Het3 [nifH L]

0.18 0.01

0.41 0.00

0.14 0.04

0.41 0.00

0.15 0.03

0.60 0.00

0.15 0.03

Table S1. Pearson correlation coefficients and transformations for each paired

environmental and abundance variables at 6 m sampling depth during VAHINE

mesocosm experiment.

UCYN-A1 UCYN-A2 UCYN-B UCYN-C Tricho. Het-1 Het-2 Het-3 ¥-24774A1
Variable trans. +#/- 2 p n +/- 2 p n +/- 2 p A +/- 12 p n #[- 12 p n +/-r2 p n #[-r2 p n +/-r2 p n */-22 p n
Time none - 040 004 11 + 040 004 11 + 054001 11| + 053 001 11 + 043003 11
Temperature  none - 068000 10
Salinity none - 080000 8 + 064 002 8
NH, [nM] none + 058003 8 + 065002 8
NO. [umol L*]  none
PO, [umol L] none
Tehla fug L1 sqrt
Tchla>10um fugL™ sgrt | + 052 003 9 + 065001 9
Tchla < 10um fug LY Sqrt + 049 004 9 0.03 0.39
N, Fix [nmol L*d™]  sqrt + 060 001 9
UCYN-A1InifHL™"  log + 041003 1
UCYN-A2[nifH L log 038 0.04
UCYN-B InifHL™"  log 049 0.02 + 049 002 1
UCYN-C [nifH L™l log + 049 0.02

Tricho. [nifH L1
Het1 InifH L™
Het2 InifH L™

i)

sqrt

Table S2. Pearson correlation coefficients and transformations for each paired

environmental and abundance variables in the Noumea Lagoon during the

deployment of the VAHINE mesocosms.



UCYN-A1
[nifH copies L]

UCYN-A2
[nifH copies L]

UCYN-B
[nifH copies L]

UCYN-C
[nifH copies L]

Y-24774A11
[nifH copies L™

Tricho.
[nifH copies L]

Het-1
[nifH copies L]

Het-2
[nifH copies L]

Het-3
[nifH copies L]

time ave. stdev. ave. stdev. ave. stdev. ave. stdev. ave. stdev. ave. stdev. ave. stdev. ave. stdev. ave. )
1 56E+03 24E+02 15E+04  1.1E+03 UD na 7.8E+02 na DNQ na 28E+03 6.0E+02 3.1E+04 42E+02 1.2E+04_  59E+02 _ DNQ 6.7E+04
2 BAEY03 2.5E+03 UD na 6.7E+02 5.3E+02  2.6E+02 3.6E+04 O.6E+03  6.6E+03 3.4E+02  7.0E+02 8AE+04
| 29E+03  DNQ na 7.6E+02 34E+02  13E+02 6. 40E+03  1.7E+02  DNQ 14E+05
87E+03  6.1E+02 6.5E+03 +02 1 1BE+04 6.6E+02  1.7E+03
g 0 5.7E¥03 " DNQ 3AE+03 45E+02 1. 15E+04  2AE02 | 1.0E¥03
2 25E+04 6. 49E+03  DNQ na 3.2E+02 1.0E+04  5.0E+02 1. ; 16E+04 1.1E+03  4.2E+02 3.0E+05
3 37E+03  29E+04 20E+03 7.8E+02 1.4E+02 2.5E+03 20E+04 6.6E+02 5.5E+05 na 8.5E+03  7.8E+02  5.1E+02 6.3E+05
20E+02 80E+03  1.2E¥03  DNQ na 1.6E+03 15E+04  O.6E+02  4.8E¥04 TAE+04  16E+03 | 6.0E+02 9.0E+04
6 3.8E+02  35E+02  8.6E+01 1AE+04 3AE+04 16E+04  47E+01  4.0E+03 8.0E+04
32E+03 89EY039.6E¥00  DNQ na 4 16E+04  20E+01 | 2.4E¥03
3.9E+04 7.4E¥03  1AE+*03  2.7E+03  6.4E+02 14E+03 14E+05 59E+04 1.2E+05 88E+03  5.9E+03  44E+02  QOE+02 1.5E+02 3.5E+05
37 TB8E03 1.7E+03 | 2.0E+03 3BE+02 1.3E+02  1.5E+02 T6E+04  T4E¥03 [ 7.7E¥04 63E¥03 | 12E+04  1.3E+03 Ub na
5 20E+04 7. 2 32E+049.BE+02 DNQ na 12E+02 5AE+01 22E+04  6.8E+02  8.9E+04 5.BE+03 4.1E+03  1.6E+03 ub na
7 24E+04 39E+03 1.3E+04 20E+00  DNQ na 33E+03  37E+02  9.4E+04 T4E+03  2.8E+02  2.7E+02  9.2E+01
9 T47E+03 21E+01  4.9E+03 I AE+022.7E+02 6.1E+04  25BE+03 1. 22E+0414E+03 ub na
11718E+03 32E+01 +03 1.2E+¥03  1.0E+02 T4E+03 T 22E%02 65E+03  4.0E+02  1.4E+05 2.3E+04 14E+03 DNQ na
S 13 BOE+03 6.3E+02 34E+03 8.1E+02 5.6E+02 TBE+04 1.0E+03 7.5E402 38E+02 1.4E+04 A44E+02 B.8E+04 15E+04  15E+02  1.8E+02  2.7E+01
15 23E+03 5.8E+01 4.9E+03 4.1E+02  DNQ 4B5E+04  1.5E+03  1.3E+03 3.6E+01 1.0E+04 1.6E+03 5.4E+03 6.6E+03  23E+02  2.8E+02  5.4E+01
18 12E403 2AE+02 45E+03  7.0E+02 | 1.5E+02 53E+04 1.2E+03 2.4 30E+03 5.2E+02  4.5E+04 6.0E+03  66E+01  4.4E+02 1.
19 21E+03 1.6E+02 6.1E+03 3.7E+02 1.6E+02 7AE+04 25E+03  2.4E+03 6.1E+03  4.7E+01  9.1E+04 9BE+03  1.2E+01 3.0E+02 1.5E+02
20 37E+03 3.1E+02 1.3E+04 O.1E+02 3.2E+02 56E+04 B8.9E+03 2.9E+03 6.1E+03 1.8E+02 6.4E+04 1.7E+03 6.8E+03 3.8E+02 6.8E+02 3.9E+01
23 HBE¥04 82E¥01 1AEF04  16E+03 | 1.6E¥03  3.3E¥01 11E¥05 65E+03 26 5.7E+04 15E¥03 | 7.8E+04 6.1E+02  6.9E+03  88E¥02  5AE02  4AE+01
3 57E+03 6. 16E+03 | 20E+02 3.0E+01  1.2E+02 1.2E+01  3.7E+02 1.2E+01 7.3E+03  O.9E+02  4.0E+04 53E+03 8.8E+03  3.7E+02 UD na
7 2BEY04 36E+02 | 25E+02  7.5E+01 2.3E+02  6.7E+01 +03  7.0E¥01 T 1.0E¥04 32E¥02 Al E 6.5E+03  1.2E401 0D I
9 24E¥04 1 3 5O0E+02  25E+02  1.2E¥02  9.7E+00 6.3E+02  3.0E+02 BE+01  2.0E+04 1.3E+02 | 6.6E+04 15E+03 5.8E+03  1.BE¥02 UD 1.2E405
11 1.BE+04 3.BE+02  14E+03  4.5E+02 2.0E+03 5.9E+02 82E+01 22E+04 1.2E403  2.0E+05 31E+04 7.4E+03  55E+01 uD 2.5E+05
g 137 7.0E%03 2.0E+02 9.9E+03 1.56+03 6.0E+01 8.1E+03 1.0E+03 1. 49E 17E+04  11E+03 " DNQ 1.7E+05
15 28E+03 12E+03 756405  4.5E+04 BE+02 1.0E¥04 2.8E+02 | 9.3E+03 4.2E+02 4.9E+03 1.1E+02 | 2.5E+02 7.9E+05
18 20E+03 1BE+04 2AE+03 33E¥05  1BE+04 | 16E+03  1.6E+02 1.9E¥04 1.8E+03 | 26E+04 3.3E+02 4.4E+03  55E+01 | 2.5E+03 40E+05
20 E+03 37E+0412E+04 27E+05 1.5E+04 | 6.7E+02  1.7E¥00 1.1E+04 6.6E+02  3AE+04 1.1E+03  4.5E+03  7.7E¥02  1.4E+03 36E+05
23 8.0E+03 9AE+03  9.0E+02  2.5E+03 3AE+05 6.0E+04 | DNQ na 15E¥04 1.3E+03 32E+04 5AE+03  5.0E+03  4.8E+02  1.6E+03 3.9E+05
3 TABE+04 T 52E+02 94E+02  6.7E+02  7.3E+01 B0E+01 3.9E+02 38E+02 | 3BE+02  22E+01  31E+04 23E+03 | 37E+04 14E+03 8.0E+03 2.5E+02 na 9.1E+04
5 1.7E+04 24E+02 29E+04 50E+03 2.9E 48E+01 26E+03  4.1E+02 2.0E+03 4.0E+02 4.3E+04 53E+02 1.3E+05 6.7E+03 4.0E+03  3.8E+02 na 2.3
7  31E+04 1.1E+03 1.1E+03 24E+02 1.3E+02 3.9E+01 1.2E+03 1.6E+02 19E+02 1.0E+05 13E+04 1.1E+05 1.0E+04 12E+04 3.2E+01 na 2.6E+05
9  14E+04 B88E+02 1.0E+03 53E+01 9.6E+01 5O9E+01 1.2E+03  3.2E+02 53E+01 1.4E+03 55E+02 3.2E+04 26E+03 2.7E+03  1.6E+02 na 5.4E+04
11 BA4EH03 10E+01  5E¥03  1.6E+02 | B7E+02  49E+01 15E+03  32E¥02 15E+04 k 1BE+04 4BE+02 na 3BE05
2 13 27E+03 4. 2 2.0E+03 4.1E+02 14E+03 55E+01 36E+02  7.4E+04 13E+03  38E+05 2.3E+04 14E+04 1.0E+03 na 4.7E+05
A5 1I0E+03 1.9E¥02  4BE¥03  6.2E402 65E+04 1.2E%03 20E+02  34E404 30E+02 | B7E+04 1.4E¥03  3.8E+03  30E+0Z 4AE¥0115E¥05
53E+02  24E+02  41E+03  34E+02 K 12E+05 9.7E+03 12E+04 27E+02  87E+03  6.9E+01 4.8E+02  62E+01  6.0E+02 4.7E+01 15E¥05
: 2.0E+01 2.9E+03  8.9E+02 3.6E+01  7.7E+04 8.6E+03 12E+04 16E+02  7.4E+03  1.9E+03  4.4E+03  17E+02  1.8E+03 1.8E+02 1.1E+05
i 18E+02  1.0E¥04  1.6E¥02 52E+01 1.0E+05 1.2E¥04 58E+04 19E+03 2.7E¥04 74E¥02 7.0E+03  12E+03  5.8E+02  1.0E+01 2.1E¥05
26E+03  4.5E+02  B.OE+03  1.6E+03 1.4E+03 4.0E+01 O.7E+04 _ 5.0E+03 5.0E+05 2.7E+04 _9.2E+03 2.0E+02 4.5E+03 3.9E+02 5.8E+03  1.5E+03  6.3E+05

Table S3. Diazotroph abundances. Abundances were determined for each mesocosm

(M1-M3) and the Noumea Lagoon (outside) using qPCR targeting the nifH gene

sequences specific to each phylotype, and are reported as nifH copies L. Data used to

plot Figure 1 in the main body of the text.



UCYN-A1 UCYN-A2 UCYN-B UCYN-C v-24774A11 Tricho. Het-1 Het-2 Het-3
[% total nifH [% total nifH [% total nifH [% total nifH [% total nifH [% total nifH [% total nifH [% total nifH [% total nifH

copies L] copies L] copies L] copies L] copies L] copies L] copies L] copies L] copies L]
time ave. ave. ave. ave. ave. ave. ave. ave. ave.
1 8.4% 22.1% 1.2% 4.2% 46.7% 17.4%
2 7.6% 37.1% 0.8% 0.6% 0.7% 44.2% 8.1% 0.9%
4 11.4% 39.4% 0.5% 0.3% 0.2% 45.3% 2.8%
6 11.8% 29.5% 0.2% 0.3% 0.3% 1.8% 51.6% 4.1% 0.5%
8 8 8.7% 27.3% 0.3% 0.4% 1.1% 56.7% 5.2% 0.4%
K] 10 7.1% 20.6% 0.1% 0.3% 3.5% 62.9% 5.3% 0.1%
3 12 2.8% 4.6% 0.1% 0.4% 0.1% 3.1% 87.5% 1.4% 0.1%
14 4.5% 8.9% 1.8% 0.8% 16.5% 54.0% 12.8% 0.7%
16 10.4% 7.8% 0.4% 2.1% 1.3% 13.9% 39.4% 19.8% 5.0%
18 0.6% 1.8% 0.4% 0.4% 0.8% 92.0% 3.4% 0.5%
22 18.4% 2.1% 0.8% 1.4% 0.2% 41.8% 33.3% 1.7% 0.3%
3 5.0% 14.0% 2.1% 0.1% 0.6% 11.8% 57.3% 9.1%
5 11.8% 19.0% 0.1% 0.8% 12.9% 53.0% 2.4%
7 16.4% 9.0% 0.6% 0.8% 2.3% 65.5% 5.2% 0.2%
9 1.7% 1.7% 0.1% 0.2% 0.2% 21.8% 66.3% 8.0%
1 1.0% 2.7% 0.1% 0.8% 0.6% 3.7% 78.5% 12.8%
E 13 5.5% 2.3% 0.4% 10.9% 0.5% 9.7% 60.3% 10.2% 0.1%
15 2.8% 5.8% 52.9% 1.5% 22.7% 6.4% 7.7% 0.3%
18 1.0% 3.9% 0.1% 46.0% 2.0% 2.6% 38.8% 5.2% 0.4%
19 1.1% 3.2% 0.1% 37.7% 1.2% 3.2% 48.0% 5.2% 0.2%
20 2.4% 8.6% 0.2% 36.4% 1.9% 4.0% 41.7% 4.4% 0.4%
23 5.5% 5.0% 0.6% 38.4% 0.1% 20.2% 27.6% 2.4% 0.2%
3 8.2% 10.3% 0.4% 0.2% 0.5% 10.5% 57.3% 12.6%
7 10.6% 5.0% 0.1% 0.1% 0.5% 7.3% 73.9% 2.5%
9 20.6% 0.4% 0.1% 0.5% 0.2% 17.2% 56.0% 4.9%
1" 71% 0.6% 0.8% 0.2% 8.6% 79.9% 2.8%
g 13 4.2% 1.5% 0.1% 5.9% 0.4% 4.8% 72.8% 10.3%
15 0.3% 0.7% 0.0% 95.3% 0.2% 1.6% 1.2% 0.6% 0.0%
18 0.5% 3.7% 0.1% 82.3% 0.4% 4.7% 6.6% 1.1% 0.6%
20 0.6% 10.4% 0.2% 75.0% 0.2% 3.2% 8.7% 1.3% 0.4%
23 2.1% 2.4% 0.7% 81.0% 3.9% 8.2% 1.3% 0.4%
3 14.8% 1.0% 0.1% 0.4% 0.4% 33.8% 40.7% 8.9%
5 7.5% 12.4% 0.1% 1.1% 1.3% 18.4% 57.4% 1.7%
7 11.6% 0.4% 0.0% 0.5% 0.5% 39.6% 43.0% 4.4%
9 26.4% 1.9% 0.2% 2.3% 1.6% 2.6% 60.1% 5.0%
1 1.7% 0.4% 0.1% 0.4% 0.4% 4.0% 89.1% 3.9% 0.0%
g 13 0.6% 0.4% 0.3% 0.4% 15.7% 79.6% 3.0% 0.1%
15 0.7% 3.0% 0.3% 43.3% 3.1% 22.2% 24.6% 2.5% 0.3%
18 0.4% 2.8% 0.5% 81.4% 0.2% 8.0% 5.9% 0.3% 0.4%
19 0.4% 2.7% 0.3% 72.1% 0.1% 11.5% 7.0% 4.2% 1.7%
20 0.3% 4.9% 0.6% 49.4% 0.2% 28.0% 12.9% 3.4% 0.3%
23 0.4% 1.4% 0.2% 15.3% 79.5% 1.5% 0.7% 0.9%

Table S4. Diazotroph community composition. nifH-based abundances were summed
for each sampling day to determine the percent contribution to the total diazotroph
community from each phylotype in M1- M3 and the Noumea Lagoon (outside). Data
used to plot Figure 2 in the main body of the text.



