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KM0715 C-MORE BLOOMER cruise August 9-20, 2007 

Karl Laboratory 

 

The following are four individual cruise reports submitted by the BEACH/C-MORE team 

participants:  Karin Björkman, Lucas Beversdorf, Sam Wilson and Ken Doggett.  In addition to 

these contributions, Steve Poulos and Brett Updyke, also of the BEACH/C-MORE team, helped 

staff the cruise by participating in CTD ops, deck work, sample collection and sample 

processing. 

 

I.  Karin Björkman 

 

A.  Phosphorus dynamics 

 

Phosphate uptake kinetic experiments (K. Björkman): 

I conducted daily (Aug 11
th

-19
th 

) incubation experiments aimed to investigate the phosphate 

uptake kinetics in three size fraction of the upper ocean microbial populations. Included in these 

experiments were a couple of incubation bottles containing arsenate in lieu of phosphate. These 

latter incubations were to assess the ability of the populations to discriminate against arsenate as 

a phosphate “proxy”. 
32

PO4 was used as a tracer. 

To calculate the kinetics I need to analyze the LLP samples collected.  

 

Natural HMW DOM enrichment effects on P uptake (K. Björkman in collaboration with Dan 

Repeta): 

Obtained DOM concentrated surface seawater from Dan Repeta. The concentration factor was 

approximately 100x natural abundance and was also post filtered through a 0.02 µm to obtain a 

virus free fraction. 

A dilution series was done by adding an estimated DOP dose ranging from 200 nM-P to 2 µM-P. 

The bottles were spiked with 
32

P. 
3
H-leucine incorporation rates were done from all DOM enriched incubation bottles. 

Preliminary results show no isotope dilution effect of the P-pool and no stimulation of the 

bacterial production. 

 

An additional 
3
H/

32
P experiment was done with a 2µM DOM enrichment using populations in 

the mixing experiments that had received 300m SW and run for 3 days.  

 

B.  Mixing experiments 1 and 2 (R. Letelier, A. White, K. Björkman, Z. Kolber, J. Zehr, D. 

Repeta, K. Watkins, Bidigare group, B. Li) 

 

This was a group effort as described by others. I was responsible for the P-dynamics by 
32

P 

uptake into 3 different size fractions, as well as bacterial production by 
3
H-leucine incorporation. 

In total there were four sampling event per experiment.  

Preliminary results show a large increase in the bacterial production with the 300m addition in 

exp 1, whereas controls stay more or less the same throughout the period.  

P turnover times got faster over time in the nutrient amended samples, and in particular the larger 

size fractions appeared to increase in importance for P-utilization.  
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C.  Primary production array 1 and 2 (K. Björkman, D.Viviani, B. Li) 

 

Core deployment: 

Two primary production arrays were deployed hanging 3 light bottles at 6 predetermined depths 

(5-125 m) and incubated in situ from dawn to dusk. 
14

C-bicarbonate was used as a tracer. 

Post incubation the samples were filtered onto GFF filters (100 ml) and the remaining 400 ml 

size fractionated onto 10 µm, 2 µm and 0.2 µm PC filters. 

 

Bacterial production light and dark effect: 

 Bacterial production was assessed by 
3
H-leucine.incorporation at the same depths as the primary 

productions. On the second array the bacterial productions samples was also placed at 150 and 

175 m depth. 

 

D.  Flow cytometry – cell sorting of labeled Prochlorococcus and heterotrophic bacteria (K. 

Björkman, K. Doggett) 

 

We used the flow cytometer to sort radiolabelled cells from the primary production experiment 

to assess the relative incorporation of 
3
H-leucine into heterotrophic bacteria and 

Prochlorococcus. 

 

 

II.  Lucas Beversdorf 
 

A.  Cruise objectives 

 

1.  Methane profiles inside the bloom and at a control station 

 

We wanted to establish background levels (control station) of methane in the North Pacific 

Subtropical Gyre and see if they have increased since the last measurements were done 10 years 

ago.  Inside the bloom, we would like to know if increased production or biomass can increase 

the production of methane through alternative microbial metabolic pathways (discussed below). 

 

2.  Mixing experiments 

 

We want to see if the addition of deepwater, which is presumably nitrate-rich, will draw down 

inorganic phosphate levels.  Without the availability of inorganic phosphate, do microbes utilize 

fractions of the dissolved organic phosphorus pool that may have been previously stored?  

Alternatively, are these dissolved organic pools utilized at the same time, even if at much lower 

rates?  Does the addition of phosphonate, as an organic fraction, stimulate methane production? 

 

3.  Trichodesmium experiments 

 

Can the nitrogen-fixing Trichodesmium utilize phosphonate and produce methane?  

Furthermore, does the addition of phosphate suppress phosphonate metabolism and methane 

production, or are the genes constitutively expressed? 
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4.  DOM experiments 

 

High molecular weight dissolved organic matter (HMW-DOM) was concentrated (Dan Repeta), 

added to 5m surface seawater, and incubated.  Samples were measured for methane production. 

 

B.  Sampling 

 

1.  Depth profiles 

 

Three methane profiles were taken during the cruise, two within the bloom (station 5, core cast A 

and Lucas‟ cast) and one at ALOHA (station 19, deep cast). 

 

Core cast A: 5, 25, 35, 45, 65, 75, 85, 100, 125, 150, and 175 dbar 

Lucas‟ cast: 5, 15, 25, 45, 55, 65, 75, 85, 95, 105, 115, 125 dbar 

Deep cast: 5, 25, 45, 75, 100, 125, 150, 175, 200, 300, 400, 500, 1000, 2000, 3000, 4000 dbar 

 

2.  Mixing Experiments 

 

a. Phosphonate was added to surface seawater (SSW, 25m). 

b. Phosphonate and 10% deep seawater (DSW, 500m) were added to SSW. 

c. a) DSW was added to SSW and incubated for 5 days; then, phosphonate was added and 

b) DSW was added to SSW and incubated for days, then filtered through a 0.8um filter 

and phosphonate was added. 

 

Methane was measured every 24 hours.  Also, nutrients and flow cytometry samples were taken 

at the same interval. 

 

3.  Trichodesmium experiments 

 

1. Tricho colonies were picked and placed in 0.2um-filtered SSW with phosphonate. 

2. Tricho colonies were picked and placed in 0.2um-filtered SSW with phosphonate and 

phosphate additions. 

 

4.  DOM experiments 

 

Concentrated DOM was added (10 and 20%) to 5m SSW. 

 

 

III.  Sam Wilson 

 

A.  Nitrous Oxide 

Samples were taken for nitrous oxide analysis at the Stations listed in the table below.  The 

purpose was to identify whether increased nitrous oxide concentrations are associated with 

elevated chlorophyll and algal blooms in the North Pacific.  Samples are currently stored for 

imminent analysis. 
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Depth Stn 5 Stn 5 Stn 5 Stn 11 Stn 18 Stn 19 Stn 19 Stn 20 

(m) Cast 7 Cast 14 Cast 18 Cast 1 Cast 2 Cast 3 Cast 12 Cast 2 

5 X X X X X X X X 

10 X  X      

12  X  X X    

25 X X X X X X X X 

35 X  X      

45 X X X X  X X X 

50     X    

55 X X  X  X   

60   X   X X X 

75 X X X X X X X X 

85  X X X  X X X 

100 X X X X X X X X 

115  X X X   X X 

125 X X X X X X X X 

135   X      

150 X X X X X X X X 

175 X  X   X X X 

200 X X X X    X 

 

B.  Core measurements DIC.  At selected sample stations (listed below), seawater was collected 

for DIC analysis. 

 

Depth Stn 5 Stn 11 Stn 17 Stn 18 Stn 19 Stn 19 Stn 20 

(m) Cast 10 Cast 1 Cast 1 Cast 1 Cast 1 Cast 9 Cast 2 

5 X X X X X X X 

12   X X    

25 X X X X X X X 

45 X X X X X X X 

75 X X X X X X X 

85        

100 X X X X X X X 

115        

125 X X X X X X X 

150 X X X X X X X 

175 X X X X X X X 

200 X X X X X X X 

250  X      

300  X     X 

500       X 

 

C.  DNA. At Station 23, DNA was collected for the analysis of gene sequences of 

methanotrophs and sulphate-reducing bacteria. 

 



 5 

 

IV.  Ken Doggett 

 

A.  Summary of cruise activities 

 

1.  The in-line seawater system was analyzed and compared to surface water for community 

comparison.  An abundant population of picoeukaryotes not present in the surface bottles was 

found in the seawater system.  

 

2.  Crocospherae were sorted for use as qPCR controls and food for flatworms. 

 

3.  One „live‟ time point from the mixing experiment was analyzed for community counts. 

 

4.  Sorting of 3H –Leucine labeled prochlorococcus and heterotrophic bacteria from the second 

primary production array for community contributions to light and dark uptake. 

 

5.  Analyzed a 1000m depth profile (Station 5, Cast 4) of fixed samples for community structure 

including prochlorococcus, synechococcus, picoeukaryotes and heterotrophic bacteria. 

 

6.  Concentrated 75m seawater sample from 8.14.07 and sorted populations into enriched, 

filtered surface seawater for culturing. 

 

B.  Community Sampling – Cast sheets with information on station, cast and depth are 

forthcoming. 

 

1.  Flow cytometry samples were collected from most casts, in duplicate, and fixed with PFA. 

 

2.  Samples for DOC and nutrients were collected from most casts for later analysis. 

 

 


