
WELCOME!
Aquaculture Tech & Research Brown Bag

August 10

Noon – 12:30 p.m.

Hawaiʻi Aquaculture Collaborative 
hiaquacollab.org



• Sessions are recorded and will be 

posted with slides on 

hiaquacollab.org

• Introduce yourselves in the chat.

• Use the handraising feature or ask 

questions/make comments in the 

chat.

Hawaiʻi Aquaculture Collaborative 
hiaquacollab.org



Hawaiʻi Aquaculture Collaborative 
Technology & Research Working Group

Purpose

Provide a space for 
Hawaiʻi aquaculture 
industry leaders 
and stakeholders to 
collaborate on 
technology and 
research solutions

Format
• Industry leader 

provides 
background, 
context, problem 
they are trying to 
solve.

• Open it up for 
questions, 
discussion, 
solutions

Schedule
• Monthly, every 2nd 

Wednesday @ noon
• Next few months: 

what projects are 
working on 
producing local 
feed?

• Contact Kai: 
bradleyf@hawaii.edu

• For more info: 
hiaquacollab.org 

mailto:bradleyf@hawaii.edu


Hawaiʻi Aquaculture Collaborative

Workforce 
Development

Mahalo educators!

hiaquacollab.org 
(click Jobs)

Partnering with 
Government

What does the 
industry need from 
policymakers and 
government 
partners?

HDOA Aquaculture 
Development 
Program Strategic 
Plan 2023-2033

Communications/
Marketing

What’s the Catch? 
Cultivating Hawaiʻi’s 
Seafood Future

Keynote & Panel 
discussion on 
hiaquacollab.org 
(click Actions)



Sashimi with a softer 

footprint – sustainable 

feeds for farming 

marine fish in Hawaiʻi 

Hawaiʻi Aquaculture Collaborative 
hiaquacollab.org



ALTERNATIVE FEEDS R&D, AND THE POTENTIAL FOR 
LOCAL AQUACULTURE FEED PRODUCTION IN HAWAI`I

A presentation to Hawaii Aquaculture Collaborative, Aug 10th, 2022 
by Neil Anthony Sims, CEO   neil@ocean-era.com
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Ocean Era is addressing this challenge by:

Developing alternative, scalable  
feedstuffs for carnivorous marine fish

Pioneering offshore marine fish culture 
permits in U.S. Federal waters (i.e. the US EEZ) 

Developing culture of marine 
herbivorous fish 

Our mission – to soften humanity’s footprint on the seas

Developing offshore macroalgae culture systems



Scalable

Profitable

Market access (e.g. ASC, Whole Foods)

The alchemy of aquafeeds …. 
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FPC – fish peptides Microalgae

Soy proteins (SBM, 
SPC, SPI),  and oils

Poultry by-product meal

Macroalgae - limu

SCP – single-
cell proteins



Seriola rivoliana
(n = 120)

NE SPC + STA oil

2015 NE SPC diet: 
40% Profine VF SPC, 12% FM, 18% STA-rich Soy Oil, 2% FO

Commercial control (~40% FM, ~10 - 20% FO)

Research supported by Nebraska Soybean Board

Final Weight – not sig. diff. p = 0.17



No sig. 
difference

FEED CONVERSION RATIO 
(Biological)

NE SPC + STA oilCommercial

2015 NE SPC diet: 
40% Profine VF SPC, 12% FM, 18% STA-rich Soy Oil, 2% FO

Research supported by Nebraska Soybean Board



NE SPC + STA oilCommercial

2015 NE SPC diet: 
40% Profine VF SPC, 12% FM, 18% STA-rich Soy Oil, 2% FO

No sig. 
difference

PALATABILITY

Research supported by Nebraska Soybean Board
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Fish growth: 
Null control v 5% KnipBio

2017 KnipBio Single-celled protein diet

Research supported by KnipBio.

No sig. difference
(p = 0.73)

No detectable difference 
in taste/texture (n = 72)



14

2013 - Zero Fishmeal Diet
(Dr Rick Barrows)
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Date
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Diet 1

Diet 2

Diet 3

diet 4

Diet 4 = Zero fishmeal diet –
food-grade poultry meal

Diet 3 = commercial control

Research supported by NOAA Saltonstall-Kennedy Program: NA12NMF4520043
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2020 - Zero Fishmeal / Zero Fishoil Diet

PM = Zero fishmeal diets –
feed-grade poultry meal

Research supported by NOAA Saltonstall-Kennedy Program: NA18NMF4270208
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PM = Zero fishmeal diets –
feed-grade poultry meal

Treatment
PV 

(meq/Kg fat)

Control 4.1

PM no FO 63

PM + FO 10

Rancidity level: concern 3-4

Rancidity level: replace diet >10

Rancidity level: do not feed >20

Research supported by NOAA Saltonstall-Kennedy Program: NA18NMF4270208

2020 - Zero Fishmeal / Zero Fishoil Diet
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Initial palatability evaluation: 4-way blind taste test (n=5).  

Research supported by NOAA Saltonstall-Kennedy Program: NA18NMF4270208

2020 - Zero Fishmeal / Zero Fishoil Diet

Fish fed Zero FM diet 
(i.e. PM) were preferred
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Two-way blind taste test (n = 16): Seriola rivoliana raised 
on the Commercial Control and Zero FM/Zero FO diet

2020 - Zero Fishmeal / Zero Fishoil Diet

Research supported by NOAA Saltonstall-Kennedy Program: NA18NMF4270208

Fish fed Zero FM/Zero FO 
diet were preferred
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Ingredient price estimate for PM+FO diet

Commercial control ~ $2,200/MT (as of May, 2019).  
PM+FO cost does not account for economy of scale; bulk order of ingredients. 

Research supported by NOAA Saltonstall-Kennedy Program: NA18NMF4270208

2020 - Zero Fishmeal / Zero Fishoil Diet
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Conclusions

No longer need fish to grow fish

Alternative 1: SPC and soy oils

Alternative 3: Poultry meal and Veramaris

Softer footprint on the seas – scalable!

Meets certification targets – marketable!

Cost-competitive – profitable!

Consumer taste profile – preferable!

Alternative 2: Single-cell proteins

Data and formulae are public domain.



Marine herbivorous fish – moving closer 
to the base of the marine food chain

Kyphosids (rudderfish/chubs, 
nenue) eat seaweeds!

“feed them a tilapia diet … 
they taste like snapper …” 

60% preferred the nenue 
fed the tilapia diet

Biological FCR = 2.4 : 1

Economic FCR = 2.6 : 1



Marine herbivorous fish – moving closer 
to the base of the marine food chain

Thrive on a diet that is 80% 
duckweed (invasive fw plant). 



Co-culture of carnivorous and herbivorous fish, and macroalgae on SPM

Preferred 

Alternative:

70 m deep (~ 230 ft). 

1.7 Miles Offshore

Close to former 
moi farm site

Kyphosids

Threadfin (moi)

Macroalgae

Fe
e

d

Food

Hawai’i limu market

Ocean Era’s Ewa Beach offshore farm application - in process



Q: How do nenue convert macroalgae 
to proteins and energy so efficiently?

Can we now take what the fish does and replicate, scale and 
use this to valorize macroalgae as a low-carbon feedstock?
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Likelihood of Technical Success

Kyphosids

ShrimpTilapia

Carnivorous marine fish

Poultry Swine

Addressable markets

Goals: to demonstrate: 
1. Cost-effective alternative feedstuff (DDG replacement)?

2. Immunostimulant action (Beta-glucans, etc)?
3. Reduced C intensity of feedstuffs?

Testing Partially-digested MacroAlgae: PDMA



Scalable

Profitable

Market access (e.g. ASC, Whole Foods)

The alchemy of aquafeeds …. 
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Questions -

What feedstuffs might Hawaii produce that 
confer long-term competitive advantages?

At what scale does it make sense to produce 
feed locally for commercial production?

Who would fund and manage a local 
commercial feed operation? 

Why would they do this?

At what scale does it make sense to produce 
feed locally for research?

Who else wants to work on this with us?
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Thank you

email: neil@ocean-era.com



MAHALO!

Hawaiʻi Aquaculture Collaborative 
hiaquacollab.org


