
Motivation: Rates of primary productivity at Station ALOHA, the oligotrophic field site of the Hawaii Ocean Time-series (HOT) program, demonstrate moderate 
seasonality with rates elevated during the warm summer months. In addition, previous studies have documented relatively high rates of dissolved organic carbon 
production in this ecosystem. In the current study, we sought to evaluate seasonal-scale variability in dissolved organic carbon production, and examine temporal 
coupling between primary production and bacterial growth in this persistently oligotrophic habitat.  
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I) Despite well-resolved seasonality in 14C-
particulate production (varying 2-3 fold 
over the year), there was no apparent 
seasonal pattern in production of 14C-
dissolved organic carbon (varying as much 
as 8-fold).  

II) Estimated rates of bacterial production 
averaged ~2% of contemporaneous 14C-
primary production, and were equivalent 
to 13% of dissolved organic carbon 
production. 

III) Bacterial production appeared weakly 
coupled to contemporaneous rates of 
primary production; however, bacterial 
production appeared to co-vary with 
seasonal-scale changes in mixed layer 
temperatures.   

Figure 1. 
 Mean vertical 
profiles of (A) 
photosynthetically 
active radiation 
(PAR)  and nitrate, 
and (B)  
chlorophyll a and 
primary 
productivity 
(measured based 
on 14C-bicarbonate 
assimilation). 

Figure 2. 
Vertical profiles 
of (A) 14C-
primary 
production, (B) 
14C-dissolved 
primary 
production, and 
(C) bacterial 
production 
measured as 
part of this 
study. Lines 
depict time-
averaged rates. 
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How temporally variable are rates of productivity at 
Station ALOHA? 

Figure 4. Rates of (A) bacterial production and (B) 14C-primary 
production measured at 25 m throughout the summer of 2012. Lines 
in (B) are mean and +/- one standard deviation of the HOT program 
14C-primary productivity measurements at 25 m. Also depicted are 
relationships between (C) temperature and bacterial production, and 
(D) 14C-primary production and bacterial production. 

Key Observations and Results 

Figure 3. Depth integrated (0-125 m) euphotic zone rates of productivity. (A) 14C-
primary production, (B) 14C-dissolved production, and (C) bacterial production 
(derived from 3H-leucine incorporation rates). Also shown are the monthly mean 
rates and standard deviations of the mean rates. Monthly binned plots also show 
climatology of surface PAR (orange line) measured at Station ALOHA.  

Are primary production and bacterial  
production coupled over daily time scales? 


