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JIMAR ANNUAL REPORT FOR FY 2011 
 

P.I. NAME: Jeffrey C. Drazen, Brian Popp, Peter Nichols, Charles Phleger 
 
NOAA OFFICE (Of the primary technical contact):  PIFSC 
 
NOAA SPONSOR NAME:  Sam Pooley 
 
PROJECT PROPOSAL TITLE: Examining Pelagic Food Webs using Multiple 
Chemical Tracers 
 
FUNDING AGENCY:  NOAA 
 
NOAA GOAL (Check those that apply): 
 
  To protect, restore, and manage the use of coastal and ocean resources through 

ecosystem-based management 
 
 To understand climate variability and change to enhance society’s ability to plan 

and respond 
 

 To serve society’s needs for weather and water information 
 
 To support the nation’s commerce with information for safe, efficient, and 

environmentally sound transportation. 
 

   Mission Support 
 
PURPOSE OF THE PROJECT (One paragraph):  
Middle trophic level organisms (namely macroplankton and micronekton) are the 
decisive link between primary producers and top predators as well as food items of many 
commercially important pelagic predators. However, the trophic dynamics of many 
macroplankton and micronekton are poorly known. Consequently, fishery models and 
ecosystem-based management decisions would benefit greatly from detailed information 
on the trophic dynamics of these organisms in the pelagic environment. We are utilizing 
multiple chemical analyses (bulk stable isotopes, compound specific isotopes, lipid 
biomarkers, and mercury concentrations) in conjunction with supplementary stomach 
content analyses to characterize the pelagic food web, incorporating organisms from 
primary producers to top predators in waters surrounding the Hawaiian Islands. Our 
specific objectives are 

1) evaluate variation in diet amongst 
a. commercially important top predators  
b. major taxonomic and ecological groups of middle trophic level pelagic 

animals 
2) determine major trophic connections between epipelagic, mesopelagic, and 

bathypelagic habitats and communities. 
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Results from this project will increase our understanding of trophic connectivity between 
the forage base and top predators and further elucidate the structure and variability of 
pelagic food webs, which is necessary information for ecosystem-based managers and 
ecosystem modelers. 
 
PROGRESS DURING FY 2011 (One-two paragraphs): 
Include a comparison of the actual accomplishments to the objectives established for the 
period, along with reasons for the slippage if established objectives were not met 
We have met all of our target goals for this second year of the project which principally 
included additional sample collection and laboratory analysis of the collected samples.  
To improve sample collection efficiency we purchased a 10m2 Tucker trawl and have 
fished this net off of Oahu to collect over 400 individual small fishes, shrimps, 
cephalopods, and gelatinous plankton representing 98 pelagic species.  In addition to 
mid-trophic level animals, size fractionated zooplankton and samples of particulate 
organic matter were collected at different depths.  Many top predator samples (tunas, 
billfish, sharks, opah, escolar, etc) have been collected through the Hawaii Longline 
Observer program and opportunistically from local fisherman.  Our laboratory work has 
include stomach contents analysis of large predators, stable isotope including amino acid 
specific analysis of top predators and small micronektonic fishes, and fatty acid profile 
analysis of a suite of top pelagic predators.   
 
Stomach content analysis of deep living predators including opah, lancetfish, escolar and 
snake mackerals has described the diet of three of these species for the first time.  Opah 
consume many more cephalopods than the lancet fish which eat predominantly 
hatchetfishes, salps and hyperiid amphipods (which live inside the salps).  The lancetfish 
diet is a surprise given their enormous gape and large dagger-like teeth.  The snake 
mackerel and escolar stomachs analyzed only contained bait and a few cephalopod beaks.  
These samples are treated as the other species and there are no signs of regurgitation in 
whole specimens.  Thus it appears that these animals either a feed infrequently and/or 
they have much greater digestive rates.  Particularly interesting was that lancetfish and 
opah both consume a large amount of plastic.  Based on lab tests the plastic is positively 
buoyant suggesting that these fishes feed in part at or very near the surface.  Tagging 
studies of opah suggests a minimum depth of 50m, in contrast to this suggestion.  It may 
also be possible that biofouling causes the plastic to sink and hence enters deep water 
food webs, which has not previously been described. 
 
The larger mesopelagic predators including lancetfish, snake mackerals, esoclar, bigeye 
and yellowfin tuna, swordfish, and mahimhai have been analyzed for fatty acid (FA) 
biomarkers.  These results suggest that the deeper foraging species have a distinct FA 
profile and thus diet compared to more shallow feeding species, as expected.  Another 
trip to work with our collaboraters in Australia will provide FA profiles of prey which 
will help to more specifically identify which prey types are most important to each 
predator.  
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In a collaborative project with scientists at five other institutions worldwide we examined 
the trophic positions of abundant and common mesopelagic micronekton globally. Our 
goal was to elucidate the biochemical and ecological mechanisms responsible for bulk 
tissue nitrogen isotopic variability in two groups of important mesopelagic fishes 
(lanternfishes (Family Myctophidae) and dragonfishes (Family Stomiidae)) sampled from 
five geographically widespread oceanographic regimes.  Using stable nitrogen isotopic 
compositions of individual amino acids we quantified trophic position (TP) of these 
fishes and showed that despite great nitrogen isotopic variability in bulk tissue, TPs are 
consistent for both groups of fishes across all oceanographic regimes.  Differences in the 
nitrogen isotopic values of phenylalanine (δ15Nphe) and bulk tissue δ13C values confirmed 
that bulk tissue δ15N values were the result of region-specific biogeochemistry controlling 
isotopic values at the base of the food web.  This isotopic variability in phytoplankton is 
inherited by the fish consumers and can lead to confounded interpretation of TP derived 
from bulk tissue δ15N values and create difficulty in making regional comparisons.  
Calculated lanternfish TPs aligned with previous expectations from stomach content (SC) 
studies which describe these fishes as strict zooplanktivores (TP ~3).  However, 
dragonfish TPs estimated based on amino acid isotopic analysis in this study were lower 
than previous ecological expectations based on SC studies.  These SC studies suggest that 
dragonfishes are piscivorous across all regimes.  In contrast, our TP estimates suggested 
that dragonfishes are more similar to lanternfishes and are not strict piscivores.  Our 
results suggest that diet studies have overestimated the TP of these fishes with 
implications for food-web structure and function.  The results also provide a clear method 
to intercalibrate bulk isotope results across ecosystems for global comparisons. 
 
 
PLANS FOR THE NEXT FISCAL YEAR (One paragraph):  
Early in the next fiscal year we will finish with sample collection, including a cruise 
aboard the RV Kilo Moana in August to secure the final zooplankton and micronekton 
samples.  Laboratory analysis of samples will continue including mercury analysis and 
much more bulk isotope and compound specific isotope analysis.  Also, Choy and 
possibly Popp and Drazen will travel to Australia to perform lipid biomarker work on 
micronekton and zooplankton samples to evaluate trophic connections and complement 
the work done on the larger predators this last year.  Due to budget cuts this year some 
analyses will not be possible (mercury isotopes, some compound specific isotope 
analyses).  We will also focus on data analysis and writing scientific papers to 
communicate our findings.   
 
LIST OF PAPERS PUBLISHED IN REFERRED JOURNALS DURING FY 2011  
OTHER PAPERS, TECHNICAL REPORTS, ETC. 
PUBLICATION COUNT 
*complete excel attachment (JIMAR publications request) 
 
GRADUATES: 
Names of students graduating with MS or PhD degrees during FY 2011; Titles of their 
Thesis or Dissertation 
None 
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AWARDS: 
Name of JIMAR employees or project receiving award during the period, and Name of 
award 
None 
 
PERSONNEL (on Subcontracts): 
For projects that awarded subcontracts in the fiscal year, please provide the number of 
supported postdocs and students from each subgrantee. 
 
C. Anela Choy, PhD student, University of Hawaii, Department of Oceanography 
 
 
IMAGES AND CAPTIONS: 
We will also be including images for the annual report.  Please send two of your best 
high-resolution, color images (photo, graphic, schematic) as a JPEG or TIFF (300 dpi) 
with a caption for each image.  If you do not have an electronic version of the image, a 
hardcopy version may be dropped off at the JIMAR office located in the Marine Sciences 
Building, Room 312 
 

• Caption 1:       
 

• Caption 2:       
 

ACRONYMS:   
Please provide the complete descriptions for any acronyms used in any areas of the 
report. For example: UH (University of Hawaii) 
UH – University of Hawaii 
TP – Trophic position 
SC – stomach content 
FA – fatty acid 
RV – Research Vessel 
 


