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Project Overview 

 Skates (Rajidae) are caught as bycatch in significant numbers, on the order of tens of 

thousands of tons, each year in the North Pacific and Bering Sea. They are caught primarily via 

longline and trawl gear with the majority discarded, but both gear types retain appreciable 

amounts of skates for overseas markets.  Presently unknown is the rate of mortality amongst 

these discarded skates. Thus, management authorities employ the precautionary approach of 

assuming the rate to be 100%.  It could be much lower, which could provide harvesters with 

additional opportunities. A study is being concluded in which the injuries sustained by these 

skates caught with longline gear and the factors that affect the severity of the injuries were 

evaluated (Michrowski, in prep.). 
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This study builds on that study to further investigate discard mortality, as well as to 

provide estimates, overall and by handling regime, of both short- and medium-term mortality.  

This project commenced in 2014 and continued into 2015 with a pilot study employing 

minimally-invasive rod-and-reel capture to develop procedures and establish baseline parameter 

estimates. For the second phase of the study, a commercial longline vessel will be chartered to 

capture skates, under both careful and normal commercial handling regimes; these skates will be 

held in captivity for a period of three months, during which any mortality will be chronicled.  

Furthermore, injury recovery during the holding period will be documented.  Feeding trials to 

gauge impairment due to injury to mouth parts will be conducted, as well as analysis of blood 

constituents to compare stress at time of capture to that during the holding period. Further details 

of the incremental progress through 2017 is found in the next section. 

These efforts aim to not only provide a first-of-its-kind skate discard mortality estimate 

for these species, but also further our understanding of discard mortality in general. 
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Progress to Date 

The 2014 pilot study focused on the laborious and often provisional tasks of preparing 

laboratory facilities, equipping the research vessel, and establishing effective care procedures.  

Two skates were collected during this time and brought to the facility, one of which survived the 

target holding period of 30 days for the pilot study, though only with intensive intervention of 

the research staff and force-feeding.  These specimens provided the opportunity to assess the 

efforts underway, revealing which were effective and where challenges remained. This exercise 

also provided a proof-of-concept, in that a successful capture and holding process was initiated 

using our vessel, lab, personnel, and other logistical resources.  

Research work in 2015 commenced with more facilities preparation followed by further 

pilot collection attempts.  The facilities work consisted of improvements in addressing fin 

chafing and high dissolved gas levels.  Fin chaffing was reduced by lining the tanks with smooth 

plastic and supplementing the gravel substrate with fine-grain sand.  As the degassing tower 

proved successful in 2014, we installed two towers in permanent positions in order that all six 

tanks are supplied with water whose gas concentrations are within acceptable margins. 

We adjusted the collection protocols in 2015 to address the challenges of low capture rate 

and the stress-inducing low salinity of surface waters at our primary collection site.  These 

changes consisted of adjusting the timing of collection efforts to coincide with high tides, filling 

the transportation tote with water from the laboratory, and trying new collection sites.  Despite 

increased effort and new sites, only two skates were captured and transported to the laboratory, 

as in 2014. 

One of the captured skates was found deceased after 10 days in captivity; however, the 

other skate was held for 41 days before release.  Moreover, the skate was observed to be freely 

feeding on its own accord, a first for this study.  A feeding episode for this skate was 

successfully recorded on video, providing the research team with much encouragement about the 

feasibility of our methodology. This video is available upon request and was shown during our 

report at the Annual Meeting in January 2016.  

Collected specimens from 2015 were also subject to blood testing for stress indicators. 

Glucose levels were routinely below the monitor’s threshold and not very informative; 

conversely, lactate levels were detectable.  As one would anticipate, the skate which did not 

survive had a high lactate concentration (1.4 mmol/L), whereas the surviving skate had a low 

concentration (0.7 mmol/L).  We anticipate that lactate concentrations will be an effective 

predictor of mortality for skates.   

  Further expansion of collection efforts, via use of a longline and contacts with local 

charter captains, resulted in four skates being collected in 2016.  Of these skates, the two 



collected from the charter vessels did not survive the collection and transportation process; the 

other two skates, collected by longline, survived 5 and 26 days in captivity, though with force-

feeding required.   

As in previous years, these skates provided further support for the use of blood lactate 

concentrations as an indicator of stress and condition.  The charter skates had lactate 

concentrations of 1.4 and 1.8 mmol/L, the highest yet encountered.  The lactate concentration of 

the longline-caught skate which survived to day 26 was 0.9 mmol/L at the time of capture, an 

intermediate level of those encountered in the project thus far.   

The commercial vessel phase of the project was postponed in 2016, due initially to 

logistics, and again in 2017, due to delays in vessel repairs and subsequent vessel availability. No 

other collection efforts were undertaken as these would have constrained the remaining budget 

combined with the lack of availability of the University’s vessel.  

Products and Outreach 

 One presentation on the preliminary stages of this project was given in 2015, entitled 

“Om nom nom: establishing a husbandry protocol for captive skates.”  This presentation took the 

form of a “speed talk,” at the meeting of the Alaska chapter of the American Fisheries Society in 

Homer, AK in early November.  The talk presented the early challenges encountered in regards 

to the care of the study specimens and the measures taken to address them (as discussed above). 

 As part of the effort to locate a vessel to charter for the commercial phase, we spoke with 

Laine Welch of Alaska Fish Radio who produced a piece on the project (available at: 

http://www.alaskafishradio.com/how-many-skates-die-when-theyre-caught-and-tossed-new-

study-aims-to-find-out/). 

 There are no current outreach undertakings with this project; however, the results will be 

disseminated to both the scientific and fishing communities with future presentations and 

publications.   

Anticipated Publications  

 Michrowski, D.B., in preparation. Codification and description of injuries sustained by 

skates (Rajidae) caught as bycatch by the Bering Sea longline fleet. Master’s Thesis, University 

of Alaska Fairbanks 

 Michrowski, D.B., in preparation. Evaluation of a careful handling regime for skates 

(Rajidae) caught as bycatch by the Bering Sea longline fleet. Master’s Thesis, University of 

Alaska Fairbanks 

 Michrowski, D.B. and Quinn II, T.J., in preparation.  Evaluating the effect of handling 

method on injury recovery and mortality of skates (Rajidae) caught with longline gear.  



Future Efforts  

Efforts are currently underway to reschedule the postponed commercial trip, mostly 

likely in spring to mid-summer 2018.  As initially planned, a full complement of 18 skates, split 

between those handled under “careful” and “normal” regimes, is anticipated for this portion of 

the study. 

After the holding period for the commercially-caught skates, analysis and manuscript 

preparation will commence with final products delivered within the next year. We anticipate that 

there will be a minimum of two manuscripts, initially forming chapters of Michrowski’s PhD 

dissertation, and soon thereafter submitted as journal articles. 

Timeline for completion 

 July/August 2018 – completion of field work 

 October/November 2018 – completion of lab work 

 December 2018 – data and statistical analyses 

 January 2019 – Final manuscript preparation and project completion  


