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good embryo care is critical
handling, cleanup, storage, density.

out of the box vs. fire-polished  

Pasteur transfer pipet
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good embryo care is critical
coleps, fungi, hypoxia, etc.

Effects of hypoxia are wide-ranging. From developmental retardation and abnormalities to 
primordial germ cell migration defects, and disruption of pathfinding of forebrain 

neurons. more than 10K hits on Google scholar “zebrafish hypoxia”



clear definitions?
according to Zfin



clear definitions
embryo & larvae



Too early 
and too much water



Waiting too long can be disasterous
both are 10dpf and same clutch

the left, offered food at 4pdf; on the right offered food at 7dpf



When to start feeding
time isn’t the best or absolute answer

dpf
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When to start feeding
time isn’t the best or absolute answer

dpf

22.5mm 
@ 43dpf

17mm @ 
43dpf



first-feeding methods and options 
(a need for a clearer understanding of what the conditions in 

the tank are and what they mean for fish survival and growth)



Green-water technique

Not All Algae are = (or even real alagae)

*5-10g/L of system water 

*(?ammonia binder?) 

*~50mL/tank (3.5L)

*3X/day

*slow-med pace drip

*make it  DARK!
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larval fish tanks with rotifers
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larval fish tanks with rotifers



How much (many) rotifers?

~1000/fish~30000/tank/day

This is my “ideal” situation. Less will work fine.



Trust your senses and your intuition

use your nose and your eyes!

If it smells bad.....
If it looks milky/hazy/cloudy...
If there is a scum or a slick......

These conditions require an ACTION from you
What actions do you take?



rotifer fed larvae stressed due to 
scum on water



difference in water surface between 
slow-stream to rapid drip



Let them eat...
your observations are the basis for diet changes



empower the staff and researchers to make decisions and avoid 

making mistakes

graphic tools



post-metamorphic feed choices
live and prepared (greenwater)

zoo/phyto-
plankton?



post-metamorphic feed choices
live, and prepared

live diets
artemia
rotifers
daphnia? copepods? other plankton?

prepared diets
aquaculture feeds vs. hobbyist feeds
differing protein sources and bio-availability 
fatty acid profiles tuned to warm vs. coldwater fish
carotenoids (antioxidants)
differing bouyancies (dispersal differences)



post-metamorphic feeds
prepared diets

How to apply?

top fed (dry)
distribution problems
aggression
runting (competition related)
mouth (cranio-facial deformities)

Liquified
how to homogenize
how to quantify and distribute- metered dose?
shelf life- none.



clear definitions?
juvenile & adult

32dpf



Juvenile?
metamorphasis to sexual di-morphism/maturity

40dpf



adult fish feeding on rotifers



Feeding Frequencies

larvae
constant

juvenile
high frequency

sub-adult
high frequency



downstream effects of stocking choices

temperature and density (larvae/L)

n=1963
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When are they ready to 
breed?



How to determine your feed dosages
artemia
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