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Why is handling mortality 
important?
• Discarding (target species) and bycatch (non-target 

species) occurs in BSAI crab fisheries
• Once returned to the ocean, a portion of those crab 

die 
• Catch accounting: Estimates of discard/bycatch 

mortality is needed to estimate total fishery 
mortality

• “Overfishing” occurs when total fishery mortality 
exceeds the OFL

• Assumptions about what portions of 
discards/bycatch die affect estimates of total fishery 
mortality

• NOTE: Retained catch: deadloss rate very low ~<2%



Sources of handling mortality
• Injuries: physical trauma of dumping and sorting on deck
• On-deck anoxia
• Temperature stress (freezing)

Short-term mortality
• Can be studied and estimated relatively easily

Long-term effects
• “Individuals that incur damage to sensory structures during 

handling may survive well in captivity but in the wild may be eaten 
or may fail to obtain enough food, leading to delayed mortality.” 
(van Tamelen 2005)
• Increased predation
• Decreased ability to feed or mate
• Increased mortality during molting 

• Some evidence of this for Tanner crab (eyestalk freezing)
• Cumulative effects of repeated capture?

• More difficult to estimate



Current handling mortality rates 
BBRKC

• Directed fishery: 20%
• Tanner fishery: 25%

• Snow
• Directed fishery: 30%
• Tanner fishery: 30%

• Tanner
• Directed fishery: 32.1%
• snow fishery: 32.1%
• BBRKC fishery: 32.1%

• AIGKC
• Directed: 20%
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Stoner et al., 2008; Stoner 2009
RAMP: Reflex action mortality predictor



RAMP: Stoner et al., 2008; Stoner 
2009
• Means to estimate short-term 

(<2 weeks) mortality by scoring 
6 reflex responses of captured 
crab prior to being discarded 

• Applied to snow + Tanner crab 
• 80% accurate in predicting 

mortality



Dan Urban Research
• Applied RAMP during 2010-2012 

snow crab fisheries
• Over 19,000 crab evaluated
• Estimated discard mortality was 

4.5%
• Strongly correlated to air 

temperature

• Applied relationship to historical 
1991-2011 temps and historical 
handling mortality rate estimated 
at 4.8%



Snow crab: Dan Urban research, 
May 2013 CPT Meeting
• Acknowledgement by CPT about difficulty in determining true 

handling mortality (unknown long-term effects)
• At the time, snow crab assessment assumed 50% handling 

mortality in directed fishery
• RAMP study provided evidence to suggest 50% too high: CPT 

agreed
• CPT considered range of options: 20%, 25%, 30%
• Settled on 30%: derived by summing the highest estimate due to freezing (0.08) 

with the highest estimate of injury rates (0.12) to capture the short-term mortality and 
multiplying that sum by 1.5 to provide an estimate that includes long-term mortality. 
Since there is no information on long-term mortality, the CPT agreed that the best first-
order estimate of the long-term mortality is 50% of the short-term mortality.

• At the time, CPT recommended 30% handling mortality not be 
applied to Tanner crab
• No Tanner data
• Stoners work suggested that Tanner crab may have higher handling 

mortality



King crab

Some evidence 
vitality metrics can 
capture impairment, 
initial recovery, and 
short-term mortality

“We recommend that future studies applying our RKC-specific vitality 
metrics target larger sample sizes collected under a broader range of fishing 
and environmental conditions, including collecting sufficient samples of 
size-stratified male and female crab to ascertain if mortality rates are size 
and sex-specific.”







Pilot study: RKC injury assessments 
and mortality evaluation
• Very small is scope
• Goal: To obtain additional information on direct relationships between crab 

injuries and short-term mortality
• RKC that were injured during CPS2 were held and monitored for seven days 

(i.e., 168 hours) post-capture. 
• Individuals were categorized into one of eight distinct injury levels based on 

injuries that were deemed to have occurred during capture and handling 
during the current survey (i.e., injuries that were determined to have occurred 
during prior capture events were not considered), as follows:

1. no new injury;
2. rostrum broken at the tip;
3. rostrum entirely parted from the carapace, at the base of the rostrum;
4. one autotomized leg or chela (cleanly separated at a joint);
5. one leg broken (dangling or mangled), but still attached;
6. one leg with a crack >3 cm in length, but leg not broken into separate sections;
7. carapace crushed, with internal organs visible;
8. carapace cracked, internal organs not visible.



Pilot study: RKC injury assessments 
and mortality evaluation

• Crab were monitored regularly (i.e., no less than 
once per day) to identify live versus dead 
individuals. 

• Crab that had died were removed from the holding 
tank as soon as mortality was observed; surviving 
crab were removed and returned to the sea at the 
end of their 7-day observation period.



Pilot study: RKC injury assessments 
and mortality evaluation
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Results and analysis

• In progress



Crab Disaster Projects



Crab Disaster Projects
“Understanding lost crab pot degradation and impacts on the Bristol Bay 
red king crab stock”



Crab Disaster Projects
“Understanding lost crab pot degradation and impacts on the 
Bristol Bay red king crab stock”

Project management: 

Scott Goodman, BSFRF, Lead-Investigator
Cory Lescher, BSFRF, Co-Investigator
Kyle Anotnelis, NRC Inc, Co-Investigator
Dr. Gordon Kruse, BSFRF+UAF, collaborator
Dr. Tim Loher, BSFRF, collaborator
Madison Heller-Shipley, BSFRF+ NRC Inc, collaborator
Charles Heller-Shipley, BSFRF+ NRC Inc, collaborator
Dr. William Chrstopher Long, NOAA, collaborator
Mark Stichert, ADF&G, coordinator
Dr. Ben Daly, ADF&G, coordinator
Katie Palof, ADF&G, coordinator
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