
Rela%on	  to	  carbon	  and	  nitrogen	  fixa%on	  

Hypotheses	  
1)	  The	  Amazon	  River	  Plume	  provides	  a	  source	  of	  vitamins	  to	  the	  WTNA	  

2)	  Bacterial	  community	  provides	  a	  secondary	  source	  of	  vitamins	  
3)	  B	  vitamins	  limit	  carbon	  and	  nitrogen	  fixa%on	  

Sta%ons	  

Distribu%on	  of	  Thiamin	  and	  Pyridoxine	  in	  the	  Western	  Tropical	  North	  
Atlan%c	  (WTNA)	  Amazon	  River	  Plume	  
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B	  vitamins	  
• Limit	  or	  Co-‐limit	  biomass	  (Panzeca	  et	  al.	  2006)	  
•  Influence	  species	  succession	  	  	  	  	  	  	  	  	  	  	  

(Gobler	  et	  al.	  2007)	  

• Vitamin	  auxotrophy	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
(CroT	  et.	  al	  2006,	  Tang	  et.	  al	  2010)	  

• Essen%al	  co-‐enzymes	  
Thiamin	  (B1)	  

• Pivotal	  role	  in	  carbon	  metabolism	  
• Acetohydroxy	  acid	  synthase:	  Branch	  
chain	  amino	  acid	  biosynthesis	  

• Transketolase:	  Calvin	  cycle	  
Pyridoxine	  (B6)	  

• Catalyze	  a	  wide	  variety	  of	  biochemical	  
reac%ons	  with	  over	  160	  dis%nct	  
cataly%c	  func%ons	  (Percudani	  and	  Peracchi,	  2009)	  

• Transamina%on:	  breaks	  down	  amino	  
acids	  

• Transulfura%on:	  methionine	  -‐>	  cys%ne	  

Conclusions	  
• Vitamin	  B1	  and	  B6	  are	  highly	  variable	  in	  
the	  upper	  80	  meters	  of	  the	  water	  
column,	  which	  corresponds	  to	  the	  area	  
of	  high	  biological	  produc%vity	  
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Objec%ves	  
•  First	  vitamin	  profiles	  in	  Amazon	  Plume	  
•  Inves%gate	  riverine	  sources	  of	  vitamins	  

to	  WTNA	  ocean	  
•  Influence	  of	  vitamins	  B1	  and	  B6	  on	  

carbon	  and	  nitrogen	  cycling	  
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Tiny streams trickle down the east side of the glacier-clad peaks of the Andes, converging in a series of small
rivers. As the rivers flow together, they wind across 6,516 kilometers (4,049 miles) of dense forest to form the
world’s largest river, the Amazon. Approximately 219,000 cubic meters (7,740,000 cubic feet) of water—roughly
the equivalent of 88 Olympic-size swimming pools—flow from the river into the Atlantic Ocean every second. As
this rapid rush of water sweeps through the Amazon Rainforest, it picks up leaves, seeds, fungi, animals, and
various other bits of organic matter, as well as soil and minerals and dumps it all into the equatorial Atlantic

   

Amazon River in
the Atlantic Ocean
October 13, 2006
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Introduc%on	  
The	  WTNA	  Amazon	  River	  Plume:	  
•  Largest	  discharge	  -‐	  18%	  of	  all	  riverine	  

input	  into	  the	  oceans	  
•  Can	  cover	  up	  to	  20%	  of	  the	  WTNA	  
•  CO2	  sequestered	  2.3	  Tmol	  C	  yr-‐1	  

(Subramaniam	  et	  al.	  2008)	  

Sta:on	  
	  #	  

Sea	  surface	  
salinity	  (psu)	  

Sta:on	  	  
group	  

1	   31.9	   Mesohaline	  

2	   33.1	   Mesohaline	  

3	   31.4	   Mesohaline	  

4	   21.9	   Low	  Salinity	  

7	   35.9	   Oceanic	  

8	   35.6	   Oceanic	  

9	   32.8	   Mesohaline	  

9.1	   27.3	   Low	  Salinity	  

10	   24.4	   Low	  Salinity	  

11	   22.8	   Low	  Salinity	  

27	   36	   Oceanic	  

Dupont	  et	  al.	  2011	  

Significantly	  
higher	  at	  
surface	  

p	  value	  	  0.04	  	  

Oceanic	  

p	  value	  0.01	  	  

B	  
Vitamin	  

Concentra:on	  
range	  (pM)	  

Rela:on	  	  
to	  SSS	  

Rela:on	  to	  
C	  fixa:on	  

Rela:on	  to	  
N	  fixa:on	  

Rela:on	  to	  
bacterial	  
produc:on	  

B1	   5	  -‐	  1000	   Inverse	   Posi:ve	   Posi:ve	   Posi:ve	  
B6	   N/D	  -‐	  70	   Neutral	   Neutral	   Posi:ve	   Posi:ve	  

Take	  home	  message	  
•  Highly	  variable	  

Environment	  distribu%on	  
B1	  and	  B6	  vitamins	  

•  Vitamins	  play	  a	  role	  in	  C	  and	  N	  cycling	  

B1	  
The	  lowest	  half-‐satura%on	  constant	  for	  
vitamin	  B1	  dependent	  growth	  rates	  is	  
5.94	  pM	  (Tang	  et	  al.	  2010),	  which	  is	  at	  the	  
lower	  range	  of	  concentra%ons	  
measured	  in	  the	  WTNA	  sugges%ng	  B1	  
may	  be	  a	  limi%ng	  factor	  for	  growth	  

B6	  
Subsurface	  maximums	  observed	  at	  
depths	  between	  20	  and	  70	  meters	  

p	  value	  	  0.01	  	  

p	  value	  	  0.02	  
p	  value	  	  0.01	  	  

p	  value	  0.01	  	  

Mesohaline	  

p	  value	  0.01	  	  	  

1000	  

p	  value	  0.01	  	  

p	  value	  0.01	  	  

p	  value	  0.03	  	  

Low	  Salinity	  

P	  value	  0.01	  	  

Results	  
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