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“50-50 Rule”
• To maintain genetic fitness of wild populations, any 

macroalga cultured at the hatchery can be released to 
only within their natal drift zone, which is defined as the 
broad general area where the broodstock plants were 
collected. […]Until additional information becomes 
available about propagule dispersal patterns, or about 
the genetic population structures of a particular species, 
the distance from the site of collection to location of out 
planting will be limited to 50 km by water. […]

• To maintain genetic diversity within cultured 
broodstocks, offspring must be derived from not less 
than 50 wild broodstock individuals if offspring are 
destined for out planting. While the mechanics of 
culture will largely dictate broodstock size, a broodstock
of at least 50 unrelated individuals will retard the short-
term loss of diversity. Parental plants should be collected 
from dispersed locations along a shoreline to reduce the 
potential of sampling plants from the same families.



Why do we have a BBB genetic component?
• Population genetic structure over 100s to 1000s of km is associated with 

large water masses, latitudinal climate variability, and inference of glacial 
refugia with post-glacial recolonization

• On smaller scales, neighborhood sizes range from 10 to 100s km, depending 
on species and location, due to the variable influences of limited dispersal 
abilities, IBD, habitat, and local hydrography

• In Alaska, chaotic structuring found in three kelp species indicated a need 
for management on sub-drift zone scales, but the spatial resolution was 
insufficient for developing species- and location-specific strategies

• Given the scope of the 1st guideline, the 2nd guideline to collect 50 unrelated 
individuals for breeding is based on the lowest effective population size 
theorized to avoid inbreeding depression in the short-term

• The actual genetic contribution of the broodstock to the offspring/outplant 
pool as measured by effective size may be a fraction of 50



Priority Questions

1) How are populations structured in the wild, and where are breaks to 
gene flow in the wild? (preliminary assessment of the 1st guideline)

2) How related are brood individuals, and how much genetic variation is 
passed on to seedstock and the outplanted crop? (helps assess the 
2nd guideline)

3) How is adaptive genetic variation partitioned among wild 
populations? (secondary assessment of the 1st guideline)



Component Projects Overview

Project 1 Assimilation of developed methods for extraction of DNA
Project 2 GTseq panel development (sugar kelp)
Project 3 GTseq panel development (ribbon and bull kelps)

Project 4 Estimation of effective size and other genetic diversity metrics 
from broodstock through outplants (sugar kelp)

Project 5 Neutral marker population structure (gene flow and population 
sizes; sugar kelp)

Project 6 Whole genome sequencing to identify adaptive and structural 
genomic variation (sugar kelp)



Call to Collaborate on Collections
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