
     
          

   

 

 
   

     

    

        
         

            
         
              

          
            

         

            
             

          
           

           
       

            
       

             
            

       
           

             
          

     

    

        

           

BSAI Groundfish FMP Amendment 115- amendment text for updating EFH 
description, fishing effects, non-fishing impacts to EFH, and updating EFH 
research objectives (EFH Omnibus Amendment) 

Make the following changes to Section 4, Section 6, Appendix A, Appendix D, Appendix E, and Appendix 
`When edits to existing sections are proposed, words indicated with strikeout (e.g., strikeout) should be 
deleted from the FMP, and words that are underlined (e.g., underlined) should be inserted into the FMP. 
Instructions are italicized and highlighted. Note, instructions reference three supplemental files: 
Appendix D, Appendix E, Appendix F.1, F.2., and F.3. 

1. In Section 4.2.2, make the following edits to the existing text: 

4.2.2 Essential Fish Habitat Definitions 

()+ LV GHILQHG�LQ�WKH�0DJQXVRQ�6WHYHQV�)LVKHU\ &RQVHUYDWLRQ DQG 0DQDJHPHQW $FW �0DJQXVRQ�6WHYHQV 
$FW� DV� ³WKRVH� ZDWHUV� DQG VXEVWUDWH� QHFHVVDU\ WR ILVK IRU VSDZQLQJ� EUHHGLQJ�� IHHGLQJ�� RU JURZWK� WR 
PDWXULW\�´�()+ IRU JURXQGILVK VSHFLHV�LV GHWHUPLQHG WR�EH WKH JHQHUDO�GLVWULEXWLRQ RI D VSHFLHV GHVFULEHG 
E\ OLIH�VWDJH� *HQHUDO GLVWULEXWLRQ LV�D�VXEVHW RI D�VSHFLHV¶ WRWDO�SRSXODWLRQ�GLVWULEXWLRQ��DQG�LV LGHQWLILHG DV� 
WKH GLVWULEXWLRQ�RI ���SHUFHQW RI WKH VSHFLHV SRSXODWLRQ��IRU D�SDUWLFXODU OLIH�VWDJH� LI OLIH KLVWRU\ GDWD DUH 
DYDLODEOH�IRU WKH�VSHFLHV� :KHUH�LQIRUPDWLRQ LV�LQVXIILFLHQW DQG D�VXLWDEOH�SUR[\ FDQQRW EH LQIHUUHG� ()+ 
LV QRW GHVFULEHG�� *HQHUDO GLVWULEXWLRQ� LV XVHG� WR� GHVFULEH ()+ IRU DOO VWRFN� FRQGLWLRQV ZKHWKHU RU QRW 
KLJKHU OHYHOV RI LQIRUPDWLRQ H[LVW� EHFDXVH� WKH� DYDLODEOH� KLJKHU OHYHO GDWD� DUH� QRW VXIILFLHQWO\ 
FRPSUHKHQVLYH�WR�DFFRXQW�IRU�FKDQJHV�LQ�VWRFN�GLVWULEXWLRQ��DQG�WKXV�KDELWDW�XVH��RYHU�WLPH��� 

()+ LV GHVFULEHG�IRU )03�PDQDJHG VSHFLHV�E\ OLIH VWDJH�DV�JHQHUDO GLVWULEXWLRQ XVLQJ QHZ JXLGDQFH IURP 
WKH ()+ )LQDO 5XOH ��� &)5 ���������� LQFOXGLQJ WKH ()+ /HYHO RI ,QIRUPDWLRQ� GHILQLWLRQV� 1HZ 
DQDO\WLFDO WRROV�DUH�XVHG DQG UHFHQW VFLHQWLILF�LQIRUPDWLRQ LV�LQFRUSRUDWHG�IRU HDFK�OLIH KLVWRU\ VWDJH IURP 
XSGDWHG VFLHQWLILF�KDELWDW DVVHVVPHQW UHSRUWV� �VHH�$SSHQGL[ ) WR 10)6 ������DQG 13)0& DQG 10)6 
������DQG�6LPSVRQ�HW DO� ������ ()+ GHVFULSWLRQV LQFOXGH ERWK WH[W��6HFWLRQ �������� DQG�PDSV �6HFWLRQ 
��������DQG $SSHQGL[�(���LI LQIRUPDWLRQ LV�DYDLODEOH�IRU D�VSHFLHV¶ SDUWLFXODU OLIH�VWDJH� 7KHVH�GHVFULSWLRQV� 
DUH ULVN DYHUVH� VXSSRUWHG E\ VFLHQWLILF� UDWLRQDOH� DQG DFFRXQWV IRU FKDQJLQJ RFHDQRJUDSKLF FRQGLWLRQV� 
UHJLPH�VKLIWV� DQG WKH�VHDVRQDOLW\ RI PLJUDWLQJ ILVK VWRFNV� 

()+ GHVFULSWLRQV DUH LQWHUSUHWDWLRQV RI WKH EHVW VFLHQWLILF LQIRUPDWLRQ�� ,Q� VXSSRUW RI WKLV LQIRUPDWLRQ� D 
WKRURXJK UHYLHZ RI )03 VSHFLHV�LV FRQWDLQHG�LQ WKH�(QYLURQPHQWDO ,PSDFW 6WDWHPHQW IRU (VVHQWLDO )LVK 
+DELWDW ,GHQWLILFDWLRQ� DQG� &RQVHUYDWLRQ� �10)6� ����� �()+ (,6� LQ 6HFWLRQ ������� %LRORJ\�� +DELWDW 
8VDJH� DQG 6WDWXV� RI 0DJQXVRQ�6WHYHQV� $FW 0DQDJHG 6SHFLHV DQG GHWDLOHG E\ OLIH� KLVWRU\ VWDJH� LQ 
$SSHQGL[ )� ()+ +DELWDW $VVHVVPHQW 5HSRUWV� 7KLV (,6 ZDV VXSSOHPHQWHG�LQ����� DQG����� E\�D WKH �� 
\HDU UHYLHZ F\FOH��ZKLFK SHULRGLFDOO\ UH�HYDOXDWHVG ()+ GHVFULSWLRQV DQG ILVKLQJ DQG�QRQ�ILVKLQJ LPSDFWV 
RQ ()+ LQ OLJKW�RI�QHZ LQIRUPDWLRQ��13)0&�DQG�10)6������DQG�6LPSVRQ�HW�DO�������� 

2. In Section 4.2.2.1, replace Table 4-9  and the associated table notes with the following revised table 
and table notes: 

Table 4-9 Levels of EFH information currently available for BSAI groundfish by life history stage 

Amendment text for Amd 115 to the BSAI Groundfish FMP � 



   
 
 

 
  

      
       

      
       
       
       
       

        
       

       
       

       
   

    
 

 

  
    

    
     

     
        

       
      

    
  

    

         
       
      

        
        

      
         
                   

                   
         

    

  

        
          

         

            
 

        

         
    

        
           

Species Eggs Larvae 
Early 

Juvenile 
Late 

Juvenile Adults 

3ROORFN � � � � � 
3DFLILF FRG [ � � � � 
6DEOHILVK [ [ [ � � 
<HOORZILQ VROH � � � � � 
*UHHQODQG WXUERW � � � � � 
$UURZWRRWK IORXQGHU � � � � � 
.DPFKDWND IORXQGHU � � � � � 
1RUWKHUQ URFN VROH [ � � � � 
$ODVND SODLFH � � [ � � 
5H[ VROH � � � � � 
'RYHU VROH � � � � � 
)ODWKHDG VROH � � � � � 
3DFLILF RFHDQ SHUFK 

Sebastes VSS� HDUO\ OLIH VWDJHV 
JURXSHG 

� 

� � 
1RUWKHUQ URFNILVK � � 
6KRUWUDNHU URFNILVK � � 
%ODFNVSRWWHG� URXJKH\H URFNILVK � � 
2WKHU URFNILVK �GXVN\� � � 
7KRUQ\KHDG URFNILVK �VKRUWVSLQH� [ [ � � � 
$WND PDFNHUHO � � [ � � 
6TXLGV [ [ [ � � 
6FXOSLQV �*UHDW� <HOORZ ,ULVK 
/RUG� %LJPRXWK� 

[ [ [ � 

6NDWHV �$ODVND� %HULQJ� $OHXWLDQ� � [ � � � 
6NDWHV �0XG� [ [ [ [ � 
6KDUNV [ [ [ [ [ 
2FWRSXVHV �3DFLILF *LDQW� [ [ [ [ � 

)RUDJH ILVK FRPSOH[ [ [ [ [ [ 
*UHQDGLHUV [ [ [ [ [ 
[ ,QGLFDWHV LQVXIILFLHQW LQIRUPDWLRQ LV DYDLODEOH WR GHVFULEH ()+ 

� ,QGLFDWHV JHQHUDO GLVWULEXWLRQ GDWD DUH DYDLODEOH IRU VRPH RU DOO SRUWLRQV RI WKH JHRJUDSKLF UDQJH RI WKH VSHFLHV 

� ,QGLFDWHV TXDQWLWDWLYH GDWD �GHQVLW\ RU KDELWDW�UHODWHG GHQVLW\� DUH DYDLODEOH IRU WKH KDELWDWV RFFXSLHG E\ D VSHFLHV RU OLIH 

VWDJH 2QH MXYHQLOH VWDJH H[LVWV ± VHH /DWH -XYHQLOHV 

3. In Section 4.2.2.2, replace 4.2.2.2.1 through 4.2.2.2.29 with the revised text below. 

4.2.2.2.1 Walleye Pollock 

Eggs: ()+ IRU ZDOOH\H�SROORFN HJJV�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG 
LQ�SHODJLF ZDWHUV DORQJ WKH HQWLUH VKHOI ���WR�����P���XSSHU VORSH �����WR ����P���DQG 
LQWHUPHGLDWH VORSH �����WR�������P� WKURXJKRXW WKH %6$,�� DV GHSLFWHG LQ )LJXUHV (��� 
DQG�(����� 

Larvae: ()+ IRU ODUYDO ZDOOH\H�SROORFN LV�WKH JHQHUDO GLVWULEXWLRQ DUHD IRU WKLV�OLIH VWDJH� ORFDWHG 
LQ�HSLSHODJLF�ZDWHUV�DORQJ�WKH�HQWLUH�VKHOI����WR�����P���XSSHU�VORSH������WR�����P���DQG 
LQWHUPHGLDWH VORSH ���� WR�������P� WKURXJKRXW WKH %6$,�� DV GHSLFWHG�LQ )LJXUHV�(��� 
DQG�(����� 

Early Juveniles: ()+ IRU HDUO\ MXYHQLOH ZDOOH\H�SROORFN LV� WKH�KDELWDW�UHODWHG�GHQVLW\ DUHD IRU� WKLV OLIH 
VWDJH��ORFDWHG�LQ�WKH�ORZHU�DQG�PLGGOH SRUWLRQ�RI�WKH�ZDWHU�FROXPQ�DORQJ WKH�LQQHU ���WR 
��� P��� PLGGOH ���� WR� ���� P��� DQG� RXWHU ����� WR ��� P� VKHOI WKURXJKRXW WKH %6$,�� 

Amendment text for Amd 115 to the BSAI Groundfish FMP � 
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5HODWLYH�DEXQGDQFH�RI DJH�� SROORFN LV�XVHG DV�DQ HDUO\ LQGLFDWRU RI \HDU FODVV�VWUHQJWK 
DQG LV�KLJKO\ YDULDEOH��SUHVXPDEO\ GXH�WR VXUYLYDO IDFWRUV�DQG GLIIHUHQWLDO DYDLODELOLW\ 
EHWZHHQ \HDUV� �� DV GHSLFWHG LQ )LJXUHV (���DQG�(������ 

Late Juveniles: ()+ IRU ODWH MXYHQLOH ZDOOH\H� SROORFN LV WKH� KDELWDW�UHODWHG� GHQVLW\ DUHD� IRU WKLV� OLIH 
VWDJH��ORFDWHG�LQ�WKH�ORZHU�DQG�PLGGOH SRUWLRQ�RI�WKH�ZDWHU�FROXPQ�DORQJ WKH�LQQHU ���WR 
��� P��� PLGGOH ���� WR� ���� P��� DQG� RXWHU ����� WR ��� P� VKHOI WKURXJKRXW WKH %6$,�� 
6XEVWUDWH�SUHIHUHQFHV��LI�WKH\�H[LVW��DUH XQNQRZQ��DV GHSLFWHG LQ )LJXUHV (���DQG�(���� 

Adults: ()+ IRU DGXOW ZDOOH\H� SROORFN LV� WKH� KDELWDW�UHODWHG GHQVLW\ DUHD� IRU WKLV� OLIH� VWDJH� 
ORFDWHG�LQ�WKH ORZHU DQG�PLGGOH SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH HQWLUH VKHOI �a��� 
WR�����P� DQG�VORSH ����� WR�������P� WKURXJKRXW WKH %6$,��6XEVWUDWH SUHIHUHQFHV�� LI 
WKH\�H[LVW��DUH XQNQRZQ��DV GHSLFWHG�LQ )LJXUHV (���WKRXJK�(���DQG�(���WKURXJK�(����� 

4.2.2.2.2 Pacific Cod 

Eggs: 1R�()+ GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW LQIRUPDWLRQ LV DYDLODEOH� 3DFLILF�FRG HJJV� 
ZKLFK DUH�GHPHUVDO� DUH�UDUHO\ HQFRXQWHUHG GXULQJ VXUYH\V�LQ WKH�%6$,� 

Larvae: ()+ IRU ODUYDO 3DFLILF�FRG�LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV OLIH�VWDJH� ORFDWHG 
LQ HSLSHODJLF�ZDWHUV�DORQJ PXFK�RI WKH PLGGOH ����WR�����P� DQG�RXWHU �����WR�����P� 
(DVWHUQ %HULQJ 6HD �(%6� VKHOI� ZLWK KRWVSRWV LQ WKH YLFLQLW\ RI WKH PLGGOH VKHOI QRUWK 
RI 8QLPDN 3DVV� DQG WKH� 3ULELORI ,VODQGV�� 7KH KDELWDW�UHODWHG GHQVLW\ DUHD� RI ODUYDO 
3DFLILF FRG�LQ�WKH $OHXWLDQ�,VODQGV �$,� LV XQNQRZQ��DV GHSLFWHG LQ )LJXUHV (����DQG�(� 
���� 

Early Juveniles: ()+ IRU HDUO\ MXYHQLOH�3DFLILF�FRG LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH VWDJH� 
FHQWHUHG RYHU WKH�PLGGOH ��� WR�����P� (%6 VKHOI EHWZHHQ�WKH 3ULELORI ,VODQGV DQG WKH 
$ODVND� 3HQLQVXOD� DQG EURDGO\ VLPLODU WR WKH� KDELWDW�UHODWHG GHQVLW\ DUHD� IRU ODUYDO 
3DFLILF FRG�� EXW QRW H[WHQGLQJ DV IDU QRUWK�� 7KH KDELWDW�UHODWHG GHQVLW\ DUHD� RI HDUO\ 
MXYHQLOH�3DFLILF�FRG�LQ�WKH $,�LV�XQNQRZQ��DV GHSLFWHG LQ )LJXUHV (����DQG�(����� 

Late Juveniles: ()+ IRU ODWH�MXYHQLOH�3DFLILF�FRG LV� WKH�KDELWDW�UHODWHG�GHQVLW\ DUHD�IRU WKLV�OLIH�VWDJH� 
LQFOXGLQJ QHDUO\ DOO RI WKH (%6 VKHOI ���WR���� P� DQG XSSHU VORSH ���� WR ����P���ZLWK 
KLJKHVW DEXQGDQFHV LQ�WKH LQVKRUH SRUWLRQV RI WKH FHQWUDO DQG�VRXWKHUQ�GRPDLQV RI WKH 
(%6 VKHOI��DQG�EURDGO\ WKURXJKRXW WKH $, DW GHSWKV XS�WR�����P�� DV GHSLFWHG�LQ )LJXUHV 
(����DQG�(���� 

Adults: ()+ IRU DGXOW 3DFLILF FRG LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV OLIH�VWDJH� LQFOXGLQJ 
QHDUO\ DOO RI WKH (%6 VKHOI DQG VORSH� ZLWK KLJKHVW DEXQGDQFHV� LQ WKH� FHQWUDO DQG 
QRUWKHUQ�GRPDLQV RYHU WKH PLGGOH ���� WR�����P� DQG�RXWHU ����� WR�����P� VKHOI��DQG 
EURDGO\ WKURXJKRXW WKH $, DW GHSWKV XS�WR�����P�� DV GHSLFWHG�LQ )LJXUHV (����WKURXJK 
(����DQG�(����WKURXJK�(����� 

4.2.2.2.3 Sablefish 

Eggs: 1R ()+ GHVFULSWLRQ GHWHUPLQHG� ,QVXIILFLHQW� LQIRUPDWLRQ LV DYDLODEOH� 6FLHQWLILF 
LQIRUPDWLRQ QRWHV�WKH�UDUH RFFXUUHQFH�RI VDEOHILVK HJJV�LQ WKH�%6$,� 

Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: 1R� ()+ GHVFULSWLRQ GHWHUPLQHG�� ,QIRUPDWLRQ� LV LQVXIILFLHQW�� (DUO\ MXYHQLOHV KDYH 

JHQHUDOO\ EHHQ� REVHUYHG� LQ� LQVKRUH ZDWHU�� ED\V�� DQG� SDVVHV�� DQG� RQ� VKDOORZ VKHOI 
SHODJLF�DQG GHPHUVDO KDELWDW�� DV GHSLFWHG LQ )LJXUHV (����DQG�(������ 

Late Juveniles: ()+ IRU ODWH MXYHQLOH�VDEOHILVK LV�WKH JHQHUDO�GLVWULEXWLRQ DUHD IRU WKLV�OLIH�VWDJH� ORFDWHG 
LQ� WKH ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�� YDULHG� KDELWDWV� JHQHUDOO\ VRIWHU VXEVWUDWHV� 

Amendment text for Amd 115 to the BSAI Groundfish FMP � 



           
   

             
          

            
  

  

         
           

     
            
         
           
              

         
            
       

        
          

       
         

        
         

            
        

 
      

           
        

         
 

 

    
             

          
         

  
         

           
        

            
    

           
            
        

           

DQG� GHHS� VKHOI JXOOH\V DORQJ WKH VORSH ���� WR ������ P� WKURXJKRXW WKH %6$,�� DV 
GHSLFWHG�LQ )LJXUHV (����DQG�(���� 

Adults: ()+ IRU DGXOW VDEOHILVK LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD IRU WKLV�OLIH�VWDJH� ORFDWHG LQ WKH 
ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ��YDULHG�KDELWDWV� JHQHUDOO\ VRIWHU VXEVWUDWHV� DQG�GHHS 
VKHOI JXOOH\V DORQJ WKH VORSH ����� WR� ����� P� WKURXJKRXW WKH %6$,�� DV GHSLFWHG LQ 
)LJXUHV (����WKURXJK�(����DQG�(����WKURXJK�(���� 

4.2.2.2.4 Yellowfin Sole 

Eggs: ()+ IRU \HOORZILQ VROH HJJV�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� IRXQG�WR 
WKH OLPLWV RI LQVKRUH LFKWK\RSODQNWRQ�VDPSOLQJ RYHU D ZLGHVSUHDG�DUHD��WR DW OHDVW DV�IDU 
QRUWK DV�1XQLYDN ,VODQG��DV GHSLFWHG�LQ )LJXUH (������ 

Larvae: ()+ IRU \HOORZILQ VROH ODUYDH�LV WKH�JHQHUDO GLVWULEXWLRQ DUHD IRU WKLV�OLIH VWDJH� /DUYDH 
KDYH EHHQ�IRXQG�WR�WKH OLPLWV RI LQVKRUH LFKWK\RSODQNWRQ�VDPSOLQJ RYHU D ZLGHVSUHDG 
DUHD� WR DW OHDVW DV�IDU QRUWK DV�1XQLYDN ,VODQG��DV GHSLFWHG LQ )LJXUH (������ 

Early Juveniles: ()+ IRU HDUO\ MXYHQLOH \HOORZILQ VROH LV WKH JHQHUDO�GLVWULEXWLRQ DUHD IRU WKLV OLIH VWDJH� 
ORFDWHG�LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�ZLWKLQ�QHDUVKRUH ED\V DQG�DORQJ WKH 
LQQHU ���WR��� P���PLGGOH ����WR ��� P���DQG�RXWHU �����WR ��� P� VKHOI WKURXJKRXW WKH 
%6$, ZKHUHYHU WKHUH�DUH�VRIW VXEVWUDWHV�FRQVLVWLQJ PDLQO\ RI VDQG��8SRQ�VHWWOHPHQW LQ� 
QHDUVKRUH� DUHDV� MXYHQLOHV SUHIHUHQWLDOO\ VHOHFW VHGLPHQW VXLWDEOH� IRU IHHGLQJ RQ 
PHLRIDXQDO SUH\ DQG� EXUURZLQJ IRU SURWHFWLRQ�� -XYHQLOHV DUH VHSDUDWH IURP WKH DGXOW 
SRSXODWLRQ�� UHPDLQLQJ LQ� VKDOORZ DUHDV XQWLO WKH\ UHDFK� DSSUR[LPDWHO\ ��� FP�� 0RVW 
OLNHO\ DUH�KDELWDW JHQHUDOLVWV�RQ DEXQGDQW SK\VLFDO KDELWDW�� DV GHSLFWHG LQ )LJXUH (����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH�\HOORZILQ VROH�LV� WKH�JHQHUDO GLVWULEXWLRQ�DUHD�IRU WKLV�OLIH�VWDJH� 
ORFDWHG�LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�ZLWKLQ�QHDUVKRUH ED\V DQG�DORQJ WKH 
LQQHU ���WR��� P���PLGGOH ����WR ��� P���DQG�RXWHU �����WR ��� P� VKHOI WKURXJKRXW WKH 
%6$,� ZKHUHYHU WKHUH� DUH� VRIW VXEVWUDWHV� FRQVLVWLQJ PDLQO\ RI VDQG�� DV GHSLFWHG LQ 
)LJXUH (����� 

Adults: ()+�IRU�DGXOW�\HOORZILQ�VROH�LV WKH�JHQHUDO�GLVWULEXWLRQ�DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG LQ 
WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�ZLWKLQ�QHDUVKRUH ED\V DQG�DORQJ WKH LQQHU ���WR 
��� P��� PLGGOH ���� WR� ��� P��� DQG� RXWHU ����� WR� ���� P� VKHOI WKURXJKRXW WKH %6$, 
ZKHUHYHU WKHUH�DUH�VRIW VXEVWUDWHV�FRQVLVWLQJ PDLQO\ RI VDQG�� DV GHSLFWHG LQ )LJXUHV (� 
���WKURXJK���� 

4.2.2.2.5 Greenland Turbot 

Eggs: 1R ()+ GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: ()+ IRU ODUYDO *UHHQODQG WXUERW LV WKH JHQHUDO GLVWULEXWLRQ� DUHD IRU WKLV OLIH VWDJH� 

ORFDWHG�SULQFLSDOO\ LQ� EHQWK\SHODJLF ZDWHUV DORQJ WKH RXWHU VKHOI ����� WR ����P� DQG 
VORSH �����WR�������P� WKURXJKRXW WKH %6$, DQG�VHDVRQDOO\ DEXQGDQW LQ�WKH VSULQJ�� DV 
GHSLFWHG�LQ )LJXUH (����� 

Early Juveniles: ()+ IRU HDUO\ MXYHQLOH *UHHQODQG� WXUERW LV WKH JHQHUDO� GLVWULEXWLRQ DUHD� IRU WKLV� OLIH� 
VWDJH��ORFDWHG LQ WKH ORZHU DQG�PLGGOH SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ�WKH LQQHU �� WR� 
���P���PLGGOH ����WR�����P���DQG�RXWHU �����WR���� P� VKHOI DQG�XSSHU VORSH �����WR 
����P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VRIWHU VXEVWUDWHV FRQVLVWLQJ RI PXG�DQG 
VDQG\�PXG��DV GHSLFWHG�LQ )LJXUHV (����DQG�(���� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH *UHHQODQG� WXUERW LV WKH KDELWDW�UHODWHG�GHQVLW\ DUHD� IRU WKLV� OLIH 
VWDJH��ORFDWHG LQ WKH ORZHU DQG�PLGGOH SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH LQQHU ���WR 
���P���PLGGOH ����WR�����P���DQG�RXWHU �����WR���� P� VKHOI DQG�XSSHU VORSH �����WR 
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����P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VRIWHU VXEVWUDWHV FRQVLVWLQJ RI PXG�DQG 
VDQG\�PXG��DV GHSLFWHG�LQ )LJXUHV (����DQG�(���� 

Adults: ()+ IRU ODWH DGXOW *UHHQODQG�WXUERW LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV�OLIH VWDJH� 
ORFDWHG�LQ�WKH ORZHU DQG�PLGGOH SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH RXWHU VKHOI ����� 
WR�����P���XSSHU VORSH ���� WR ��� P���DQG�ORZHU�VORSH ���� WR�������P��WKURXJKRXW�WKH 
%6$, ZKHUHYHU WKHUH DUH VRIWHU VXEVWUDWHV FRQVLVWLQJ RI PXG� DQG� VDQG\ PXG�� DV 
GHSLFWHG�LQ )LJXUHV (����WKURXJK�(����DQG�(����WKURXJK�(���� 

4.2.2.2.6 Arrowtooth Flounder 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: ()+ IRU ODUYDO DUURZWRRWK IORXQGHU LV WKH JHQHUDO� GLVWULEXWLRQ DUHD� IRU WKLV� OLIH VWDJH�� 

IRXQG�LQ�HSLSHODJLF ZDWHUV ORFDWHG�LQ�GHPHUVDO KDELWDW WKURXJKRXW�WKH VKHOI ���WR�����P� 
DQG�XSSHU�VORSH������WR�����P���DV GHSLFWHG�LQ )LJXUHV (����DQG�(����� 

Early Juveniles: ()+ IRU HDUO\ MXYHQLOH DUURZWRRWK�IORXQGHU LV WKH JHQHUDO�GLVWULEXWLRQ DUHD IRU WKLV OLIH 
VWDJH�� ORFDWHG� LQ�GHPHUVDO KDELWDW RI WKH LQQHU ��� WR ���P� DQG PLGGOH ��� WR�����P� 
VKHOI��DV GHSLFWHG LQ )LJXUHV (����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH DUURZWRRWK IORXQGHU LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH� 
VWDJH�� ORFDWHG� LQ� WKH ORZHU SRUWLRQ� RI WKH ZDWHU FROXPQ DORQJ WKH LQQHU ��� WR����P�� 
PLGGOH ����WR�����P���DQG RXWHU �����WR ����P� VKHOI DQG�XSSHU VORSH �����WR�����P� 
WKURXJKRXW WKH�%6$, ZKHUHYHU WKHUH�DUH�VRIWHU VXEVWUDWHV�FRQVLVWLQJ�RI�JUDYHO��VDQG��DQG 
PXG��DV GHSLFWHG�LQ )LJXUHV (��(����DQG�(���� 

Adults: ()+ IRU DGXOW DUURZWRRWK�IORXQGHU LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH�VWDJH� 
ORFDWHG LQ WKH�ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH�LQQHU �� WR �����PLGGOH ����WR 
����P���DQG�RXWHU �����WR�����P� VKHOI DQG�XSSHU VORSH �����WR�����P� WKURXJKRXW WKH 
%6$, ZKHUHYHU WKHUH� DUH VRIWHU VXEVWUDWHV FRQVLVWLQJ RI JUDYHO�� VDQG� DQG PXG�� DV 
GHSLFWHG�LQ )LJXUHV (����WKURXJK�(����DQG�(����WKURXJK�(���� 

4.2.2.2.7 Kamchatka Flounder 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW LQIRUPDWLRQ LV�DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\ MXYHQLOH .DPFKDWND IORXQGHU LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH 

VWDJH��ORFDWHG�LQ�GHPHUVDO KDELWDW RI WKH PLGGOH ����WR ����P� DQG�RXWHU �����WR�����P� 
VKHOI�� DV GHSLFWHG LQ )LJXUHV (����DQG�(����� 

Late Juveniles: ()+ IRU ODWH�MXYHQLOH�.DPFKDWND�IORXQGHU LV� WKH�JHQHUDO�GLVWULEXWLRQ DUHD�IRU WKLV� OLIH 
VWDJH��ORFDWHG�LQ�WKH ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH PLGGOH ����WR�����P��� 
DQG�RXWHU ���� WR�����P� VKHOI DQG�XSSHU VORSH ���� WR ��� P� WKURXJKRXW WKH %6$, 
ZKHUHYHU WKHUH�DUH�VRIWHU VXEVWUDWHV�FRQVLVWLQJ RI JUDYHO� VDQG� DQG PXG�� DV GHSLFWHG LQ 
)LJXUH (����DQG�(���� 

Adults: ()+ IRU DGXOW .DPFKDWND� IORXQGHU LV� WKH� JHQHUDO GLVWULEXWLRQ DUHD� IRU WKLV� OLIH VWDJH� 
ORFDWHG LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH PLGGOH ��� WR ��� P���DQG 
RXWHU ����� WR� ���� P� VKHOI DQG� VORSH ZDWHUV GRZQ� WR� ���� P WKURXJKRXW WKH %6$, 
ZKHUHYHU WKHUH�DUH�VRIWHU VXEVWUDWHV�FRQVLVWLQJ RI JUDYHO� VDQG� DQG�PXG�� DV GHSLFWHG LQ 
)LJXUH (����WKURXJK�(����DQG�(����WKURXJK�(���� 

4.2.2.2.8 Northern Rock Sole 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
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Larvae: ()+ IRU� ODUYDO QRUWKHUQ� URFN VROH� LV� WKH� JHQHUDO GLVWULEXWLRQ DUHD� IRU WKLV� OLIH� VWDJH� 
ORFDWHG� LQ�SHODJLF ZDWHUV DORQJ WKH HQWLUH VKHOI ��� WR�����P� DQG�XSSHU VORSH ����� WR 
������P��WKURXJKRXW�WKH�%6$,��DV GHSLFWHG�LQ )LJXUHV (����DQG�(����� 

Early Juveniles: ()+ IRU HDUO\ MXYHQLOH QRUWKHUQ� URFN VROH LV WKH JHQHUDO GLVWULEXWLRQ� DUHD IRU WKLV OLIH 
VWDJH� ORFDWHG� LQ� WKH ORZHU SRUWLRQ� RI WKH ZDWHU FROXPQ DORQJ WKH LQQHU ��� WR����P�� 
PLGGOH ���� WR����P��� DQG� RXWHU ����� WR�����P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU 
WKHUH� DUH VRIWHU VXEVWUDWHV FRQVLVWLQJ RI VDQG� JUDYHO� DQG FREEOH�� 8SRQ VHWWOHPHQW� LQ 
QHDUVKRUH�DUHDV�IURP ���� P GHHS� MXYHQLOHV�SUHIHUHQWLDOO\ VHOHFW VHGLPHQW VXLWDEOH�IRU 
IHHGLQJ RQ�PHLRIDXQDO SUH\ DQG�EXUURZLQJ IRU SURWHFWLRQ�EXW PD\ EH SUHYHQWHG� IURP 
VHWWOLQJ LQVKRUH E\ WKH VHDVRQDO LQQHU IURQW� -XYHQLOHV DUH VHSDUDWH IURP WKH DGXOW 
SRSXODWLRQ��UHPDLQLQJ LQ�VKDOORZ DUHDV XQWLO WKH\ UHDFK�DSSUR[LPDWHO\ ������FP��0RVW 
OLNHO\ DUH�KDELWDW JHQHUDOLVWV�RQ DEXQGDQW SK\VLFDO KDELWDW�� DV GHSLFWHG LQ )LJXUHV (���� 
DQG�(����� 

Late Juveniles: ()+ IRU ODWH� MXYHQLOH� QRUWKHUQ� URFN VROH� LV� WKH JHQHUDO� GLVWULEXWLRQ DUHD� IRU WKLV� OLIH 
VWDJH�� ORFDWHG� LQ� WKH ORZHU SRUWLRQ� RI WKH ZDWHU FROXPQ DORQJ WKH LQQHU ��� WR����P�� 
PLGGOH ���� WR����P��� DQG� RXWHU ����� WR�����P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU 
WKHUH�DUH VRIWHU VXEVWUDWHV FRQVLVWLQJ RI VDQG� JUDYHO� DQG FREEOH�� DV GHSLFWHG LQ )LJXUHV 
(����DQG�(���� 

Adults: ()+ IRU DGXOW QRUWKHUQ URFN VROH� LV� WKH� JHQHUDO� GLVWULEXWLRQ DUHD� IRU WKLV� OLIH� VWDJH� 
ORFDWHG LQ WKH�ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH�LQQHU �� WR �� P���PLGGOH ��� 
WR� ���� P��� DQG RXWHU ���� WR ��� P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH 
VRIWHU VXEVWUDWHV FRQVLVWLQJ RI VDQG� JUDYHO� DQG FREEOH�� DV GHSLFWHG LQ )LJXUHV (���� 
WKURXJK�(����DQG�(����WKURXJK�(���� 

4.2.2.2.9 Southern Rock Sole 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: ()+ IRU 6RXWKHUQ� URFN VROH� ODUYDH� LV WKH� JHQHUDO GLVWULEXWLRQ DUHD� IRU WKLV OLIH� VWDJH� 

/DUYDH�DUH�ORFDWHG LQ WKH�SHODJLF�ZDWHUV�DORQJ WKH�HQWLUH�VKHOI �� WR ���P� DQG XSSHU 
VORSH������WR������P��WKURXJKRXW�WKH�%6$,��DV GHSLFWHG�LQ )LJXUH (������� 

Early Juveniles: ()+ IRU HDUO\ MXYHQLOH 6RXWKHUQ�URFN VROH LV WKH JHQHUDO�GLVWULEXWLRQ DUHD IRU WKLV OLIH 
VWDJH� ORFDWHG�LQ�WKH ORZHU�SRUWLRQ�RI WKH ZDWHU FROXPQ�ZLWKLQ�QHDUVKRUH ED\V DQG�DORQJ 
WKH LQQHU ���WR ���P���PLGGOH ����WR ����P���DQG�RXWHU ���� WR ��� P� VKHOI WKURXJKRXW 
WKH %6$, ZKHUHYHU WKHUH�DUH�VRIW VXEVWUDWHV�FRQVLVWLQJ PDLQO\ RI VDQG�� DV GHSLFWHG LQ 
)LJXUHV (�����DQG�(������ 

Late Juveniles: ()+ IRU ODWH� MXYHQLOH� 6RXWKHUQ� URFN VROH� LV� WKH� JHQHUDO� GLVWULEXWLRQ DUHD� IRU WKLV� OLIH 
VWDJH��ORFDWHG�LQ�WKH ORZHU�SRUWLRQ�RI WKH ZDWHU FROXPQ�ZLWKLQ�QHDUVKRUH ED\V DQG�DORQJ 
WKH LQQHU ���WR ���P���PLGGOH ����WR ����P���DQG�RXWHU ���� WR ��� P� VKHOI WKURXJKRXW 
WKH�%6$, ZKHUHYHU WKHUH�DUH�VRIW VXEVWUDWHV�FRQVLVWLQJ PDLQO\ RI VDQG�� DV GHSLFWHG LQ 
)LJXUHV (�����DQG�(����� 

Adults: ()+ IRU DGXOW 6RXWKHUQ� URFN VROH� LV� WKH� JHQHUDO GLVWULEXWLRQ� DUHD� IRU WKLV� OLIH� VWDJH� 
ORFDWHG LQ WKH�ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH�LQQHU �� WR �� P���PLGGOH ��� 
WR�����P���DQG RXWHU �����WR�����P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VRIW 
VXEVWUDWHV FRQVLVWLQJ PDLQO\ RI VDQG� JUDYHO��DQG�FREEOH DV GHSLFWHG LQ )LJXUHV (����� 
WKURXJK�(�����DQG�(�����WKURXJK�(����� 
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4.2.2.2.10 Alaska Plaice 

Eggs: ()+ IRU $ODVND�SODLFH HJJV�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH VWDJH� ORFDWHG LQ 
SHODJLF ZDWHUV DORQJ WKH HQWLUH VKHOI ��� WR� ���� P� DQG� XSSHU VORSH ����� WR� ���� P� 
WKURXJKRXW�WKH�%6$,�LQ�WKH VSULQJ��DV GHSLFWHG LQ )LJXUH (���� 

Larvae: ()+ IRU $ODVND�SODLFH�ODUYDH�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� 3HODJLF 
ODUYDH� DUH� SULPDULO\ FROOHFWHG� IURP GHSWKV JUHDWHU WKDQ� ���� P�� ZLWK� WKH PDMRULW\ 
RFFXUULQJ RYHU ERWWRP GHSWKV UDQJLQJ IURP ���WR�����P��'HQVLWLHV RI SUHIOH[LRQ�VWDJH 
ODUYDH�DUH FRQFHQWUDWHG�DW�GHSWKV����WR����P��DV GHSLFWHG LQ )LJXUH (������ 

Early Juveniles: 1R ()+�GHVFULSWLRQ GHWHUPLQHG� ,QVXIILFLHQW�LQIRUPDWLRQ LV DYDLODEOH� 
Late Juveniles: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Adults: ()+ IRU DGXOW $ODVND�SODLFH�LV�WKH�JHQHUDO�GLVWULEXWLRQ DUHD�IRU WKLV�OLIH VWDJH� ORFDWHG LQ 

WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH LQQHU ���WR����P���PLGGOH ����WR���� 
P��� DQG� RXWHU ����� WR� ��� P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VRIWHU 
VXEVWUDWHV�FRQVLVWLQJ�RI�VDQG�DQG�PXG��DV GHSLFWHG LQ )LJXUHV (����WKURXJK�(���� 

4.2.2.2.11 Rex Sole 

Eggs: ()+ IRU UH[� VROH HJJV LV WKH JHQHUDO� GLVWULEXWLRQ DUHD IRU WKLV OLIH VWDJH�� ORFDWHG� LQ 
HSLSHODJLF ZDWHUV WKURXJKRXW WKH VKHOI ���WR�����P� DQG�XSSHU VORSH �����WR�����P��� DV 
GHSLFWHG�LQ )LJXUHV (����DQG�(����� 

Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\ MXYHQLOH UH[ VROH LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV OLIH�VWDJH� ORFDWHG 

LQ�GHPHUVDO KDELWDW RI�WKH LQQHU �� WR��� P� DQG PLGGOH ����WR���� P� VKHOI�� DV GHSLFWHG 
LQ )LJXUHV (�����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH UH[ VROH� LV� WKH KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV� OLIH� VWDJH� 
ORFDWHG LQ WKH�ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH�LQQHU �� WR �� P���PLGGOH ��� 
WR� ���� P��� DQG RXWHU ���� WR ��� P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH 
VXEVWUDWHV�FRQVLVWLQJ�RI�JUDYHO��VDQG��DQG�PXG��DV GHSLFWHG LQ )LJXUHV (�����DQG�(������� 

Adults: ()+ IRU DGXOW UH[ VROH� LV� WKH�KDELWDW�UHODWHG GHQVLW\�DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG LQ 
WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH LQQHU ���WR����P���PLGGOH ����WR���� 
P���DQG�RXWHU �����WR�����P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VXEVWUDWHV 
FRQVLVWLQJ RI JUDYHO��VDQG��DQG�PXG�� DV GHSLFWHG�LQ )LJXUHV (����WKURXJK�(����DQG�(� 
����WKURXJK������ 

4.2.2.2.12 Dover Sole 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\ MXYHQLOH� 'RYHU VROH LV� WKH� JHQHUDO GLVWULEXWLRQ DUHD� IRU WKLV� OLIH� VWDJH�� 

ORFDWHG�LQ�GHPHUVDO KDELWDW RI WKH LQQHU ���WR����P� DQG�PLGGOH ����WR�����P� VKHOI�� DV 
GHSLFWHG�LQ )LJXUHV (�����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH 'RYHU VROH� LV� WKH KDELWDW�UHODWHG GHQVLW\ DUHD� IRU WKLV� OLIH VWDJH� 
ORFDWHG LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH PLGGOH ��� WR ��� P���DQG 
RXWHU ���� WR ��� P� VKHOI DQG XSSHU VORSH ����� WR� ��� P� WKURXJKRXW WKH %6$, 
ZKHUHYHU WKHUH�DUH VXEVWUDWHV�FRQVLVWLQJ RI VDQG DQG PXG�� DV GHSLFWHG LQ )LJXUHV (����� 
DQG�(������ 
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Adults: ()+ IRU DGXOW 'RYHU VROH LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG LQ 
WKH ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH PLGGOH ����WR�����P� DQG RXWHU �����WR 
���� P� VKHOI�� DQG� XSSHU ����� WR� ���� P� DQG� LQWHUPHGLDWH ����� WR� ����� P� VORSH 
WKURXJKRXW WKH� %6$, ZKHUHYHU WKHUH� DUH� VXEVWUDWHV� FRQVLVWLQJ RI VDQG DQG PXG�� DV 
GHSLFWHG�LQ )LJXUHV (�����WKURXJK�(�����DQG�(�����WKURXJK�(������ 

4.2.2.2.13 Flathead Sole 

Eggs: ()+ IRU�IODWKHDG VROH�HJJV LV�WKH JHQHUDO GLVWULEXWLRQ DUHD IRU WKLV�OLIH�VWDJH� ORFDWHG LQ 
SHODJLF ZDWHUV DORQJ WKH HQWLUH VKHOI ��� WR� ���� P� DQG� VORSH ����� WR� ������ P� 
WKURXJKRXW�WKH�%6$,�LQ�WKH VSULQJ��DV GHSLFWHG LQ )LJXUHV (�����DQG�(������� 

Larvae: ()+ IRU�ODUYDO IODWKHDG VROH�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG LQ 
SHODJLF ZDWHUV DORQJ WKH HQWLUH VKHOI ��� WR� ���� P� DQG� VORSH ����� WR� ������ P� 
WKURXJKRXW�WKH�%6$,��DV GHSLFWHG�LQ )LJXUH (������� 

Early Juveniles: ()+ IRU HDUO\�MXYHQLOH�IODWKHDG VROH�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH VWDJH� 
ORFDWHG�LQ�WKH�ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH LQQHU����WR����P� DQG PLGGOH 
����WR�����P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VRIWHU VXEVWUDWHV FRQVLVWLQJ 
RI�VDQG�DQG�PXG��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH�IODWKHDG VROH�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH VWDJH� 
ORFDWHG LQ WKH�ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH�LQQHU �� WR �� P���PLGGOH ��� 
WR� ���� P��� DQG RXWHU ���� WR ��� P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH 
VRIWHU VXEVWUDWHV�FRQVLVWLQJ�RI�VDQG�DQG�PXG��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Adults: ()+ IRU DGXOW�IODWKHDG VROH LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV OLIH�VWDJH� ORFDWHG 
LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH LQQHU ���WR����P���PLGGOH ����WR���� 
P��� DQG� RXWHU ����� WR� ��� P� VKHOI WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VRIWHU 
VXEVWUDWHV FRQVLVWLQJ RI VDQG�DQG�PXG�� DV GHSLFWHG LQ�)LJXUH (�����WKURXJK�(���� DQG� 
(�����WKURXJK�(������ 

4.2.2.2.14 Pacific Ocean Perch 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: ()+ IRU ODUYDO 3DFLILF RFHDQ SHUFK LV� WKH JHQHUDO GLVWULEXWLRQ DUHD IRU WKLV OLIH VWDJH� 

ORFDWHG LQ SHODJLF�ZDWHUV�DORQJ WKH�PLGGOH DQG�RXWHU VKHOI ��� WR�����P� DQG�VORSH ���� 
WR�������P��WKURXJKRXW�WKH %6$,��DV GHSLFWHG�LQ )LJXUHV (�����DQG�(������� 

Early Juveniles: ()+ IRU�HDUO\ MXYHQLOH�3DFLILF�RFHDQ SHUFK LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH 
VWDJH�� ORFDWHG WKURXJKRXW WKH ZDWHU FROXPQ� DORQJ WKH HQWLUH VKHOI ��� WR� ��� P� �� DV 
GHSLFWHG�LQ )LJXUHV (�����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH 3DFLILF RFHDQ SHUFK LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH 
VWDJH��ORFDWHG�LQ�WKH�PLGGOH�WR�ORZHU�SRUWLRQ�RI�WKH�ZDWHU�FROXPQ�DORQJ PLGGOH�VKHOI���� 
WR�����P���RXWHU VKHOI ���� WR�����P���DQG XSSHU VORSH �����WR���� P� WKURXJKRXW WKH 
%6$, ZKHUHYHU WKHUH�DUH�VXEVWUDWHV�FRQVLVWLQJ RI ERXOGHUV��FREEOH��JUDYHO��PXG��VDQG\ 
PXG��RU�PXGG\�VDQG��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Adults: ()+ IRU DGXOW 3DFLILF RFHDQ SHUFK LV WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH�VWDJH� 
ORFDWHG�LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH RXWHU VKHOI �����WR�����P� 
DQG� XSSHU VORSH ���� WR ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VXEVWUDWHV 
FRQVLVWLQJ RI FREEOH��JUDYHO��PXG��VDQG\ PXG��RU PXGG\ VDQG�� DV GHSLFWHG LQ )LJXUHV 
(�����WKURXJK�(�����DQG�(�����WKURXJK�(������ 

Amendment text for Amd 115 to the BSAI Groundfish FMP � 
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4.2.2.2.15 Northern Rockfish 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\ MXYHQLOH QRUWKHUQ URFNILVK LV WKH JHQHUDO� GLVWULEXWLRQ DUHD IRU WKLV OLIH� 

VWDJH�� ORFDWHG� WKURXJKRXW WKH ZDWHU FROXPQ� DORQJ WKH HQWLUH VKHOI ��� WR� ���� P��� DV� 
GHSLFWHG�LQ�)LJXUH�(������ 

Late Juveniles� ()+ IRU ODWH MXYHQLOH QRUWKHUQ� URFNILVK LV� WKH�KDELWDW�UHODWHG GHQVLW\ DUHD� IRU WKLV� OLIH 
VWDJH�� ORFDWHG� LQ� WKH PLGGOH DQG� ORZHU SRUWLRQV RI WKH ZDWHU FROXPQ� DORQJ WKH RXWHU 
VKHOI �����WR�����P� WKURXJKRXW WKH %6$,��ZKHUHYHU WKHUH DUH VXEVWUDWHV RI FREEOH DQG 
URFN��DV�GHSLFWHG�LQ�)LJXUH (������ 

Adults: ()+ IRU DGXOW QRUWKHUQ URFNILVK� LV WKH KDELWDW�UHODWHG� GHQVLW\ DUHD� IRU WKLV� OLIH VWDJH� 
ORFDWHG LQ�WKH PLGGOH DQG�ORZHU SRUWLRQV RI WKH ZDWHU FROXPQ�DORQJ WKH RXWHU VKHOI ����� 
WR�����P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VXEVWUDWHV RI FREEOH DQG� URFN�� DV 
GHSLFWHG�LQ )LJXUHV (�����WKURXJK�(����� 

4.2.2.2.16 Shortraker Rockfish 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\ MXYHQLOH� VKRUWUDNHU URFNILVK LV WKH JHQHUDO�GLVWULEXWLRQ DUHD�IRU WKLV� OLIH 

VWDJH��ORFDWHG�LQ�SHODJLF�ZDWHUV�WKURXJKRXW�WKH�PLGGOH DQG�RXWHU�����WR�����P��VKHOI�DQG 
VORSH������WR�������P���DV GHSLFWHG�LQ )LJXUHV (�����DQG�(������� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH VKRUWUDNHU URFNILVK LV�WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH 
VWDJH��ORFDWHG�LQ�WKH�ORZHU�SRUWLRQ RI�WKH ZDWHU FROXPQ�DORQJ WKH RXWHU�VKHOI ���� WR ��� 
P� DQG� XSSHU VORSH ����� WR� ���� P� UHJLRQV WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH 
VXEVWUDWHV FRQVLVWLQJ RI PXG��VDQG��VDQG\ PXG��PXGG\ VDQG� URFN��FREEOH��DQG�JUDYHO� 
)LJXUHV (�����DQG�(����� 

Adults: ()+ IRU DGXOW VKRUWUDNHU URFNILVK LV� WKH�KDELWDW�UHODWHG�GHQVLW\ DUHD�IRU WKLV�OLIH�VWDJH� 
ORFDWHG�LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH RXWHU VKHOI �����WR�����P� 
DQG� XSSHU VORSH ����� WR ���� P� UHJLRQV WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH 
VXEVWUDWHV FRQVLVWLQJ RI PXG��VDQG��VDQG\ PXG��PXGG\ VDQG��URFN��FREEOH��DQG�JUDYHO� 
DV GHSLFWHG LQ )LJXUHV (�����WKURXJK�(�����DQG�(�����WKURXJK�(������� 

4.2.2.2.17 Blackspotted Rockfishes 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\� MXYHQLOH EODFNVSRWWHG�URXJKH\H URFNILVK LV WKH JHQHUDO�GLVWULEXWLRQ DUHD 

IRU�WKLV�OLIH�VWDJH��ORFDWHG�LQ�SHODJLF ZDWHUV WKURXJKRXW WKH PLGGOH DQG�RXWHU ����WR���� 
P� VKHOI�DQG�VORSH �����WR�������P���DV GHSLFWHG LQ )LJXUHV (�����DQG�(������ 

Late Juveniles: ()+ IRU ODWH MXYHQLOH EODFNVSRWWHG�URXJKH\H�URFNILVK LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU 
WKLV OLIH VWDJH�� ORFDWHG�LQ�WKH ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH XSSHU VORSH 
�����WR�����P� UHJLRQV WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VXEVWUDWHV FRQVLVWLQJ RI 
PXG��VDQG��VDQG\ PXG��PXGG\ VDQG��URFN��FREEOH��DQG JUDYHO�� DV GHSLFWHG�LQ )LJXUH�(� 
����DQG�(������ 

Adults: ()+ IRU DGXOW EODFNVSRWWHG�URXJKH\H URFNILVK�LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV� 
OLIH VWDJH��ORFDWHG LQ WKH ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH XSSHU VORSH ���� 

Amendment text for Amd 115 to the BSAI Groundfish FMP � 
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WR�����P��UHJLRQV WKURXJKRXW�WKH�%6$,�ZKHUHYHU�WKHUH�DUH�VXEVWUDWHV�FRQVLVWLQJ�RI�PXG�� 
VDQG��VDQG\ PXG��PXGG\ VDQG�� URFN��FREEOH��DQG�JUDYHO�� DV GHSLFWHG LQ )LJXUH (���� 
DQG�(�������� 

4.2.2.2.18 Rougheye Rockfishes 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\� MXYHQLOH EODFNVSRWWHG�URXJKH\H URFNILVK LV WKH JHQHUDO�GLVWULEXWLRQ DUHD 

IRU WKLV�OLIH�VWDJH��ORFDWHG�LQ�SHODJLF ZDWHUV WKURXJKRXW WKH PLGGOH DQG RXWHU ��� WR ���� 
P� VKHOI�DQG�VORSH �����WR�������P���DV GHSLFWHG LQ )LJXUHV (�����DQG�(������ 

Late Juveniles: ()+ IRU ODWH MXYHQLOH EODFNVSRWWHG�URXJKH\H�URFNILVK LV�WKH�JHQHUDO�GLVWULEXWLRQ DUHD�IRU 
WKLV OLIH VWDJH�� ORFDWHG�LQ�WKH ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH XSSHU VORSH 
�����WR�����P� UHJLRQV WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VXEVWUDWHV FRQVLVWLQJ RI 
PXG��VDQG��VDQG\ PXG��PXGG\ VDQG��URFN��FREEOH��DQG JUDYHO�� DV GHSLFWHG�LQ )LJXUH�(� 
���� 

Adults: ()+ IRU DGXOW EODFNVSRWWHG�URXJKH\H URFNILVK�LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV� 
OLIH VWDJH��ORFDWHG LQ WKH ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH XSSHU VORSH ���� 
WR�����P��UHJLRQV WKURXJKRXW�WKH�%6$,�ZKHUHYHU�WKHUH�DUH�VXEVWUDWHV�FRQVLVWLQJ�RI�PXG�� 
VDQG��VDQG\ PXG��PXGG\ VDQG��URFN��FREEOH��DQG�JUDYHO�� DV GHSLFWHG LQ )LJXUHV (���� 
WKURXJK�(�����DQG�(�����WKURXJK�(�������� 

4.2.2.2.19 Yelloweye Rockfish 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Late Juveniles: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Adults: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 

Dusky Rockfish 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\ MXYHQLOH�GXVN\ URFNILVK LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� 

ORFDWHG LQ WKH SHODJLF ZDWHUV DORQJ WKH HQWLUH VKHOI ���WR�����P� DQG�VORSH �����WR ����� 
P� WKURXJKRXW WKH�%6$,��DV GHSLFWHG�LQ )LJXUH (������ 

Late Juveniles: ()+ IRU ODWH MXYHQLOH GXVN\ URFNILVK� LV WKH KDELWDW�UHODWHG� GHQVLW\ DUHD� IRU WKLV� OLIH 
VWDJH�� ORFDWHG� LQ� WKH PLGGOH DQG� ORZHU SRUWLRQV RI WKH ZDWHU FROXPQ� DORQJ WKH RXWHU 
VKHOI ����� WR�����P� DQG�XSSHU VORSH ����� WR�����P� WKURXJKRXW WKH %6$, ZKHUHYHU 
WKHUH�DUH�VXEVWUDWHV�RI FREEOH��URFN��DQG�JUDYHO�� DV GHSLFWHG LQ )LJXUH (����� 

Adults: ()+ IRU DGXOW GXVN\ URFNILVK LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD� IRU WKLV OLIH� VWDJH� 
ORFDWHG LQ�WKH PLGGOH DQG�ORZHU SRUWLRQV RI WKH ZDWHU FROXPQ�DORQJ WKH RXWHU VKHOI ���� 
WR� ��� P� DQG� XSSHU VORSH ����� WR� ��� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH� DUH 
VXEVWUDWHV RI FREEOH��URFN��DQG�JUDYHO�� DV GHSLFWHG LQ )LJXUH (�����WKURXJK�(���� DQG� 
(�����WKURXJK����� 

Amendment text for Amd 115 to the BSAI Groundfish FMP �� 
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4.2.2.2.20 Thornyhead Rockfish (Shortspine) 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R ()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: ()+ IRU HDUO\� MXYHQLOH WKRUQ\KHDG� URFNILVK� LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV� 

OLIH�VWDJH� ORFDWHG LQ HSLSHODJLF�ZDWHUV DORQJ WKH PLGGOH DQG�RXWHU VKHOI ����WR���� P� 
DQG�XSSHU WR ORZHU VORSH �����WR ����� P� WKURXJKRXW WKH %6$,�� DV GHSLFWHG LQ )LJXUHV 
(�����DQG�(������� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH WKRUQ\KHDG URFNILVK�LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD IRU�WKLV OLIH 
VWDJH��ORFDWHG�LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH PLGGOH DQG�RXWHU VKHOI 
����WR ��� P� DQG XSSHU�WR�ORZHU VORSH �����WR ����� P� WKURXJKRXW WKH %6$, ZKHUHYHU 
WKHUH DUH VXEVWUDWHV RI PXG��VDQG��URFN��VDQG\ PXG��PXGG\ VDQG��FREEOH��DQG�JUDYHO�� DV 
GHSLFWHG�LQ )LJXUHV (�����DQG�(������� 

Adults: ()+ IRU DGXOW WKRUQ\KHDG�URFNILVK�LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH�VWDJH� 
ORFDWHG�LQ�WKH�ORZHU SRUWLRQ RI WKH ZDWHU�FROXPQ�DORQJ WKH PLGGOH DQG�RXWHU VKHOI ����WR 
����P� DQG�XSSHU WR�ORZHU VORSH �����WR�������P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH 
DUH VXEVWUDWHV RI PXG�� VDQG�� URFN�� VDQG\ PXG�� PXGG\ VDQG�� FREEOH�� DQG� JUDYHO�� DV 
GHSLFWHG�LQ )LJXUH (�����WKURXJK�(������ 

4.2.2.2.21 Atka Mackerel 

Eggs: ()+ IRU $WND�PDFNHUHO HJJV�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG LQ 
GHPHUVDO KDELWDW DORQJ WKH VKHOI ��� WR ���� P��� 7KHUH DUH ZLGHVSUHDG� REVHUYDWLRQV RI 
QHVWLQJ VLWHV� WKURXJKRXW WKH� $OHXWLDQ ,VODQGV� KRZHYHU REVHUYDWLRQV� DUH QRW FRPSOHWH 
IRU WKH�HQWLUH�DUHD��DV GHSLFWHG LQ )LJXUH (������ 

Larvae: ()+ IRU�ODUYDO $WND�PDFNHUHO LV WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG 
LQ� HSLSHODJLF ZDWHUV DORQJ WKH VKHOI ��� WR� ���� P��� XSSHU VORSH ����� WR� ���� P��� DQG 
LQWHUPHGLDWH�VORSH������WR������P��WKURXJKRXW�WKH�%6$,��DV GHSLFWHG�LQ )LJXUH (����� 

Early Juveniles: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Late Juveniles: ()+ IRU ODWH�MXYHQLOH $WND PDFNHUHO LV�WKH�JHQHUDO�GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� 

ORFDWHG LQ WKH�HQWLUH�ZDWHU FROXPQ� IURP VHD�VXUIDFH�WR WKH�VHD�IORRU� DORQJ WKH LQQHU �� 
WR����P���PLGGOH ����WR�����P���DQG RXWHU VKHOI ���� WR ��� P� WKURXJKRXW WKH %6$, 
ZKHUHYHU WKHUH� DUH� VXEVWUDWHV� RI JUDYHO DQG URFN DQG LQ YHJHWDWHG DUHDV� RI NHOS�� DV 
GHSLFWHG�LQ )LJXUH (������ 

Adults: ()+ IRU DGXOW $WND� PDFNHUHO LV� WKH� KDELWDW�UHODWHG GHQVLW\ DUHD� IRU WKLV� OLIH� VWDJH� 
ORFDWHG LQ WKH�HQWLUH�ZDWHU FROXPQ� IURP VHD�VXUIDFH�WR WKH�VHD�IORRU� DORQJ WKH�LQQHU �� 
WR����P���PLGGOH ����WR�����P���DQG RXWHU VKHOI ���� WR ��� P� WKURXJKRXW WKH %6$, 
ZKHUHYHU WKHUH�DUH�VXEVWUDWHV�RI JUDYHO DQG URFN DQG LQ YHJHWDWHG DUHDV�RI NHOS� +DELWDW� 
UHODWHG GHQVLWLHV RI $WND�PDFNHUHO DUH�DYDLODEOH� XVXDOO\ DW GHSWKV OHVV WKDQ ��� P DQG� 
JHQHUDOO\ RYHU URXJK�� URFN\ DQG� XQHYHQ� ERWWRP QHDU DUHDV ZKHUH WLGDO FXUUHQWV DUH 
VZLIW�� DV GHSLFWHG LQ )LJXUH (�����WKURXJK�(������� 

4.2.2.2.22 Bigmouth Sculpins 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Juveniles: ()+ IRU MXYHQLOH ELJPRXWK�VFXOSLQ�LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV�OLIH VWDJH� 

ORFDWHG LQ WKH�GHHSHU ZDWHUV�RIIVKRUH����� DQG ���P� LQ�WKH %HULQJ 6HD DQG�$OHXWLDQ 
,VODQGV� DV�GHSLFWHG LQ )LJXUHV�(�����DQG�(������ 

Amendment text for Amd 115 to the BSAI Groundfish FMP �� 
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Adults: ()+ IRU DGXOW ELJPRXWK�VFXOSLQV LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV OLIH�VWDJH� 
ORFDWHG LQ WKH�ORZHU SRUWLRQ RI WKH ZDWHU FROXPQ�DORQJ WKH�LQQHU �� WR �� P���PLGGOH ��� 
WR���� P��DQG�RXWHU VKHOI �����WR ����P� DQG SRUWLRQV�RI WKH XSSHU VORSH����� WR ����P� 
WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VXEVWUDWHV RI URFN�� VDQG�� PXG�� FREEOH�� DQG 
VDQG\�PXG��DV GHSLFWHG�LQ )LJXUHV (�����WKURXJK�(�����DQG�(�����WKURXJK�(������ 

4.2.2.2.23 Great Sculpins 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Juveniles: ()+ IRU MXYHQLOH JUHDW VFXOSLQ� LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD� IRU WKLV� OLIH� VWDJH� 

ORFDWHG LQ SHODJLF� ZDWHUV DORQJ WKH� HQWLUH� VKHOI ��� WR ��� P� ZKHUHYHU WKHUH DUH� 
VXEVWUDWHV�RI VDQG�DQG�PXGG\�VDQG�ERWWRPV��DV GHSLFWHG�LQ�)LJXUHV�(�����DQG�(������ 

Adults: ()+ IRU DGXOW JUHDW VFXOSLQV�LV�WKH KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV�OLIH VWDJH� ORFDWHG 
LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�DORQJ WKH LQQHU ���WR����P���PLGGOH ����WR���� 
P� DQG� RXWHU VKHOI ����� WR� ���� P� DQG� SRUWLRQV RI WKH XSSHU VORSH ����� WR ���� P� 
WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH VXEVWUDWHV RI URFN�� VDQG�� PXG�� FREEOH�� DQG 
VDQG\�PXG��DV GHSLFWHG�LQ )LJXUHV (�����WKURXJK�(������ 

4.2.2.2.24 Alaska Skate 

Eggs: 1R ()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1RW DSSOLFDEOH� VNDWHV�HPHUJH�IURP HJJ IXOO\ IRUPHG� 
Early Juveniles: ()+ IRU HDUO\�MXYHQLOH VNDWHV�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG 

LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH 
����� WR� ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV RI PXG�� VDQG� 
JUDYHO� DQG URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH VNDWHV�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV OLIH�VWDJH� ORFDWHG 
LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH 
����� WR� ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV� RI PXG� VDQG� 
JUDYHO� DQG URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Adults: ()+ IRU DGXOW VNDWHV�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV�OLIH�VWDJH� ORFDWHG LQ WKH 
ORZHU SRUWLRQ�RI�WKH ZDWHU�FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH �����WR 
����P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV RI PXG��VDQG��JUDYHO��DQG 
URFN��DV GHSLFWHG LQ )LJXUH (�����WKURXJK�(�����DQG�(�����WKURXJK�(������ 

4.2.2.2.25 Aleutian Skate 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW LQIRUPDWLRQ LV�DYDLODEOH� 
Larvae: 1RW DSSOLFDEOH� VNDWHV�HPHUJH�IURP HJJ IXOO\ IRUPHG� 
Early Juveniles: ()+ IRU HDUO\�MXYHQLOH VNDWHV�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG 

LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH 
����� WR� ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV RI PXG�� VDQG� 
JUDYHO� DQG URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH VNDWHV�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV OLIH�VWDJH� ORFDWHG 
LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH 
����� WR� ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV� RI PXG� VDQG� 
JUDYHO� DQG URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Amendment text for Amd 115 to the BSAI Groundfish FMP �� 
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Adults: ()+ IRU DGXOW VNDWHV�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV�OLIH�VWDJH� ORFDWHG LQ WKH 
ORZHU SRUWLRQ�RI�WKH ZDWHU�FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH �����WR 
����P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV RI PXG��VDQG��JUDYHO��DQG 
URFN��DV GHSLFWHG LQ )LJXUHV (�����WKRXJK�(�����DQG�(�����WKURXJK�(������ 

4.2.2.2.26 Bering Skate 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW LQIRUPDWLRQ LV�DYDLODEOH� 
Larvae: 1RW DSSOLFDEOH� VNDWHV�HPHUJH�IURP HJJ IXOO\ IRUPHG� 
Early Juveniles: ()+ IRU HDUO\�MXYHQLOH VNDWHV�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG 

LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH 
����� WR� ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV RI PXG�� VDQG� 
JUDYHO� DQG URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH VNDWHV�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV OLIH�VWDJH� ORFDWHG 
LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH 
����� WR� ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV� RI PXG� VDQG� 
JUDYHO� DQG URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Adults: ()+ IRU DGXOW VNDWHV�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV�OLIH�VWDJH� ORFDWHG LQ WKH 
ORZHU SRUWLRQ�RI�WKH ZDWHU�FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH �����WR 
����P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV RI PXG��VDQG��JUDYHO��DQG 
URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

4.2.2.2.27 Mud Skate 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1RW DSSOLFDEOH� VNDWHV�HPHUJH�IURP HJJ IXOO\ IRUPHG� 
Early Juveniles: ()+ IRU HDUO\�MXYHQLOH VNDWHV�LV�WKH�JHQHUDO GLVWULEXWLRQ DUHD�IRU WKLV�OLIH�VWDJH� ORFDWHG 

LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH 
����� WR� ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV RI PXG�� VDQG� 
JUDYHO� DQG URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Late Juveniles: ()+ IRU ODWH MXYHQLOH VNDWHV�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV OLIH�VWDJH� ORFDWHG 
LQ�WKH ORZHU SRUWLRQ�RI WKH ZDWHU FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH 
����� WR� ���� P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV� RI PXG� VDQG� 
JUDYHO� DQG URFN��DV GHSLFWHG LQ )LJXUHV (�����DQG�(����� 

Adults: ()+ IRU DGXOW VNDWHV�LV�WKH�KDELWDW�UHODWHG GHQVLW\ DUHD IRU WKLV�OLIH�VWDJH� ORFDWHG LQ WKH 
ORZHU SRUWLRQ�RI�WKH ZDWHU�FROXPQ�RQ�WKH VKHOI ���WR�����P� DQG�WKH XSSHU VORSH �����WR 
����P� WKURXJKRXW WKH %6$, ZKHUHYHU WKHUH DUH RI VXEVWUDWHV RI PXG��VDQG��JUDYHO��DQG 
URFN��DV GHSLFWHG LQ )LJXUHV (�����WKURXJK (�����DQG�(�����WKURXJK�(������ 

4.2.2.2.28 Octopus 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Early Juveniles: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW LQIRUPDWLRQ LV�DYDLODEOH� 
Late Juveniles: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Adults: ()+ IRU DGXOW RFWRSXV LV� WKH�KDELWDW�UHODWHG�GHQVLW\ DUHD�IRU WKLV� OLIH�VWDJH�� ORFDWHG� LQ 

GHPHUVDO KDELWDW WKURXJKRXW WKH LQWHUWLGDO��VXEWLGDO��VKHOI ���WR�����P���DQG�VORSH ���� 
WR�������P���DV GHSLFWHG LQ )LJXUHV (�����WKURXJK�(������ 

Amendment text for Amd 115 to the BSAI Groundfish FMP �� 
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4.2.2.2.29 Yellow Irish Lord 

Eggs: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Larvae: 1R�()+�GHVFULSWLRQ�GHWHUPLQHG��,QVXIILFLHQW�LQIRUPDWLRQ�LV DYDLODEOH� 
Juveniles: ()+ IRU MXYHQLOH \HOORZ ,ULVK ORUG LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD�IRU WKLV OLIH VWDJH� 

ORFDWHG IURP WKH VXEWLGDO DUHDV QHDU VKRUH WR�WKH HGJH RI WKH FRQWLQHQWDO VKHOI ���WR���� 
P� WKURXJKRXW WKH�%6$,��DV�GHSLFWHG�LQ�)LJXUHV�(�����DQG�(������ 

Adults: ()+ IRU DGXOW \HOORZ ,ULVK� ORUG� LV WKH KDELWDW�UHODWHG GHQVLW\ DUHD� IRU WKLV� OLIH VWDJH� 
ORFDWHG IURP WKH VXEWLGDO DUHDV QHDU VKRUH WR�WKH HGJH RI WKH FRQWLQHQWDO VKHOI ���WR���� 
P� WKURXJKRXW WKH %6$,�� DV GHSLFWHG� LQ )LJXUHV (����� WKURXJK� (����� DQG� (���� 
WKURXJK�(������ 

4. In Section 6.1.3.2, insert the following new paragraph at the end of the section: 

)URP������WKURXJK�������WKH &RXQFLO XQGHUWRRN�D ��\HDU UHYLHZ RI ()+ IRU WKH�&RXQFLO¶V�PDQDJHG 
VSHFLHV� ZKLFK ZDV�GRFXPHQWHG LQ WKH�)LQDO ()+ ��\HDU 5HYLHZ 6XPPDU\ 5HSRUW �6LPSVRQ�HW�DO��������� 
7KH�UHYLHZ HYDOXDWHG�QHZ�LQIRUPDWLRQ�RQ�()+��LQFOXGLQJ�()+�GHVFULSWLRQV DQG�LGHQWLILFDWLRQ��DQG� 
ILVKLQJ�DQG�QRQ�ILVKLQJ DFWLYLWLHV�WKDW PD\ DGYHUVHO\ DIIHFW ()+� 7KH�UHYLHZ DOVR DVVHVVHG LQIRUPDWLRQ 
JDSV�DQG UHVHDUFK QHHGV� DQG LGHQWLILHG ZKHWKHU DQ\ UHYLVLRQV�WR ()+ DUH�QHHGHG RU VXJJHVWHG� 7KH� 
&RXQFLO LGHQWLILHG YDULRXV�HOHPHQWV�RI WKH�()+ GHVFULSWLRQV�PHULWLQJ UHYLVLRQ��DQG�DSSURYHG�RPQLEXV 
DPHQGPHQWV�����������������WR�WKH�%6$,�*URXQGILVK�)03��WKH�*2$�*URXQGILVK�)03��WKH�%6$,�.LQJ 
DQG 7DQQHU &UDE )03� WKH�6FDOORS )03� $UFWLF )03� DQG�WKH�6DOPRQ�)03��UHVSHFWLYHO\��LQ������ 

5. In Section 6.3, insert the following reference for NPFMC and NMFS 2017 alphabetically. 

6LPSVRQ��6�&���(DJOHWRQ��0��3���2OVRQ��-��9���+DUULQJWRQ��*��$���DQG�.HOO\��6��5��������)LQDO�(VVHQWLDO 
)LVK +DELWDW �()+� ��\HDU�5HYLHZ��6XPPDU\�5HSRUW� �����WKURXJK�������8�6��'HS��&RPPHU��� 
12$$�7HFK� 0HPR� 10)6�)�$.5��������S�� 
IWS���IWS�OLEUDU\�QRDD�JRY�QRDDBGRFXPHQWV�OLE�10)6�70B10)6B$).5�70B10)6B)$.5B��� 
SGI� 

6. In Appendix A, insert the following description of this amendment in sequential order, and include 
the effective date of the approved amendment. 

$PHQGPHQW������LPSOHPHQWHG�RQ�BBBBB (insert effective date)BBBBB��UHYLVHG�$PHQGPHQW���� 
��� 5HYLVH�()+�GHVFULSWLRQ�DQG�LGHQWLILFDWLRQ�E\�VSHFLHV��DQG�XSGDWH OLIH KLVWRU\��GLVWULEXWLRQ��DQG�KDELWDW 

DVVRFLDWLRQ LQIRUPDWLRQ��EDVHG�RQ�WKH �����()+ ��\HDU UHYLHZ� 
��� 8SGDWH WKH�PRGHO XVHG�WR�GHWHUPLQH�ILVKLQJ�HIIHFWV�RQ�()+��DQG�GHVFULSWLRQ�RI�()+�LPSDFWV�IURP 

ILVKLQJ DFWLYLWLHV� 
��� 8SGDWH GHVFULSWLRQ�RI�()+ LPSDFWV�IURP�QRQ�ILVKLQJ DFWLYLWLHV� DQG ()+ FRQVHUYDWLRQ 

UHFRPPHQGDWLRQV IRU�QRQ�ILVKLQJ DFWLYLWLHV� 

7. Replace Appendix D with the attached file (EFH descriptions). 

8. Replace Appendix E with the attached file (EFH maps). 

Amendment text for Amd 115 to the BSAI Groundfish FMP �� 

ftp://ftp.library.noaa.gov/noaa_documents.lib/NMFS/TM_NMFS_AFKR/TM_NMFS_FAKR_15.pdf
ftp://ftp.library.noaa.gov/noaa_documents.lib/NMFS/TM_NMFS_AFKR/TM_NMFS_FAKR_15.pdf
http:4.2.2.2.29


  

     

     
     

           

9. Replace Appendix F with the attached file (fishing effects, non-fishing effects, and cumulative 
effects). 

10. Update the Table of Contents for the main document. 

11. Update the Table of Contents for the appendices. 

12. In alphabetical order, Add “GAM” from the list of acronyms used in the FMP (page ES-ix), with 
the definition “general additive model” 

Amendment text for Amd 115 to the BSAI Groundfish FMP �� 



   

     
 

  

       
          

       

        
         
 

   
       
          
           
            
          
        

        
         

    
              

  

  
      
         
           

           
              

       

 
    
     

FMP for Groundfish of the BSAI Management Area Appendix D 

Appendix D Life History Features and Habitat 
Requirements of Fishery 
Management Plan Species 

7KLV�DSSHQGL[ GHVFULEHV�KDELWDW UHTXLUHPHQWV�DQG OLIH�KLVWRULHV�RI WKH�JURXQGILVK VSHFLHV�PDQDJHG E\ WKLV� 
)03� (DFK VSHFLHV�RU VSHFLHV�JURXS LV�GHVFULEHG LQGLYLGXDOO\� KRZHYHU� VXPPDU\ WDEOHV�WKDW GHQRWH�KDELWDW 
DVVRFLDWLRQV��7DEOH�'�����UHSURGXFWLYH WUDLWV��7DEOH�'�����DQG�SUHGDWRU DQG SUH\ DVVRFLDWLRQV �7DEOH '��� DUH� 
DOVR�SURYLGHG�� 

,Q HDFK LQGLYLGXDO VHFWLRQ� D VSHFLHV�VSHFLILF�WDEOH�VXPPDUL]HV�KDELWDW� 7KH�IROORZLQJ DEEUHYLDWLRQV�DUH�XVHG 
LQ�WKHVH KDELWDW WDEOHV WR�VSHFLI\ ORFDWLRQ��SRVLWLRQ�LQ�WKH ZDWHU FROXPQ��ERWWRP W\SH��DQG�RWKHU RFHDQRJUDSKLF 
IHDWXUHV� 

Location Bottom Type 
%&+ EHDFK��LQWHUWLGDO� 0� PXG 
,&6 LQQHU FRQWLQHQWDO VKHOI ������P� 6� VDQG 
0&6 PLGGOH�FRQWLQHQWDO VKHOI ��������P� 06 PXGG\ VDQG 
2&6 RXWHU FRQWLQHQWDO VKHOI �������� P� 5 URFN 
863 XSSHU VORSH�����������P� 60 VDQG\ PXG 
/63� ORZHU VORSH������������P� &% FREEOH 
%61 EDVLQ��!�����P� * JUDYHO 
%$<� QHDUVKRUH�ED\V� ZLWK�GHSWK LI DSSURSULDWH� & FRUDO 

�H�J���IMRUGV� .� NHOS 
,3 LVODQG�SDVVHV �DUHDV RI KLJK�FXUUHQW�� ZLWK� 6$9� VXEDTXDWLF YHJHWDWLRQ��H�J�� HHOJUDVV� QRW NHOS� 

GHSWK�LI DSSURSULDWH 

Oceanographic Features 
Water column 83 XSZHOOLQJ 

' GHPHUVDO �IRXQG�RQ�ERWWRP� * J\UHV 
6'�63� VHPL�GHPHUVDO RU VHPL�SHODJLF� LI VOLJKWO\ ) IURQWV 

JUHDWHU RU OHVV WKDQ�����RQ�RU RII ERWWRP &/ WKHUPR��RU S\FQRFOLQH 
3� SHODJLF �IRXQG�RII ERWWRP� QRW QHFHVVDULO\ (� HGJHV DVVRFLDWHG ZLWK�D�SDUWLFXODU ERWWRP W\SH� 
1 QHXVWRQLF �IRXQG QHDU VXUIDFH� 

General 
8 XQNQRZQ 

1$ QRW DSSOLFDEOH 
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FMP for Groundfish of the BSAI Management Area Appendix D 

Table D.1 Summary of habitat associations for BSAI groundfish. 

BSAI Groundfish 
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Nearshore Shelf Slope Stratum Reference Location 
Physical 
Oceano-
graphy 
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Walleye Pollock 0 [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ 2-10 0 
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Pacific Cod 0 [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ 0 
/- [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ /-
(- [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ (-
/ [ [ [ [ [ [ [ [ [ [ [ / 
( [ 3-6 13-23 2-3 ( 

Sablefish 0 [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ 0 
/- [ [ [ [ [ [ [ [ [ [ [ [ [ /-
(- [ [ [ [ [ [ [ [ (-
/ [ [ [ [ [ [ [ [ [ [ [ / 
( [ [ [ [ [ [ [ [ [ ( 

Yellowfin Sole 0 [ [ [ [ [ [ 0 
/- [ [ [ [ [ [ /-
(- [ [ [ [ [ (-
/ [ [ [ / 
( [ [ [ ( 

Greenland Turbot 0 [ [ [ [ [ [ [ [ [ 0 
/- [ [ [ [ [ [ /-
(- [ [ [ [ (-
/ [ [ [ [ [ [ [ / 
( [ [ [ [ [ [ ( 

Arrowtooth Flounder 0 [ [ [ [ [ [ [ [ [ [ [ 0 
/- [ [ [ [ [ [ [ [ /-
(- [ [ [ [ [ [ [ (-
/ [ [ [ [ [ [ [ / 
( [ [ [ [ [ [ ( 

Kamchatka Flounder 0 [ [ [ [ [ [ [ [ [ [ [ 0 
/- [ [ [ [ [ [ [ [ [ /-
(- [ [ [ [ [ [ [ (-
/ [ [ [ [ [ / 
( [ [ [ [ ( 

Northern Rock Sole 0 [ [ [ [ [ [ [ 0 
/- [ [ [ [ [ [ /-
(- [ [ [ [ [ (-
/ [ [ [ [ [ / 
( [ [ [ [ ( 

Flathead Sole 0 [ [ [ [ [ [ [ [ [ [ [ 0 
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Table D.1 (continued) Summary of habitat associations for BSAI groundfish. 

BSAI Groundfish 
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Table D.1 (continued) Summary of habitat associations for BSAI groundfish. 
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Table D.2 Summary of biological associations for BSAI groundfish. 
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Table D.3 Summary of predator and prey associations for BSAI groundfish 
BSAI Groundfish 3UHGDWRU WR 3UH\ RI 
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(- [ (- [ [ [ 
/ [ [ / 
( ( 

Arrowtooth 0 [ [ [ [ [ [ [ [ 0 

Flounder /- [ [ [ [ [ [ [ /- [ [ 
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Table D.3 (continued) Summary of predator and prey associations for BSAI groundfish. 
BSAI Groundfish 3UHGDWRU WR 3UH\ RI 
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Table D.3 (continued) Summary of predator and prey associations for BSAI groundfish 
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FMP for Groundfish of the BSAI Management Area Appendix D 

D.1 Walleye pollock (Theragra calcogramma) 
7KH HDVWHUQ %HULQJ 6HD�DQG $OHXWLDQ ,VODQGV SROORFN VWRFNV�DUH PDQDJHG XQGHU WKH�)LVKHU\ 0DQDJHPHQW 
3ODQ IRU *URXQGILVK RI WKH� %HULQJ 6HD DQG $OHXWLDQ ,VODQGV� 0DQDJHPHQW $UHD� �)03�� 3ROORFN RFFXU 
WKURXJKRXW WKH DUHD FRYHUHG�E\ WKH )03 DQG�VWUDGGOH LQWR�WKH &DQDGLDQ�DQG�5XVVLDQ�H[FOXVLYH HFRQRPLF 
]RQH��((=���LQWHUQDWLRQDO�ZDWHUV�RI�WKH FHQWUDO %HULQJ 6HD� DQG LQWR WKH�&KXNFKL 6HD� 

D.1.1 Life History and General Distribution 

3ROORFN LV WKH PRVW DEXQGDQW VSHFLHV ZLWKLQ�WKH HDVWHUQ�%HULQJ 6HD FRPSULVLQJ ���WR����SHUFHQW RI WKH FDWFK 
DQG����SHUFHQW RI WKH ELRPDVV��,Q�WKH *XOI RI $ODVND��SROORFN LV WKH VHFRQG�PRVW DEXQGDQW JURXQGILVK�VWRFN 
FRPSULVLQJ����WR����SHUFHQW�RI WKH FDWFK�DQG����SHUFHQW�RI WKH ELRPDVV� 

)RXU VWRFNV� RI SROORFN DUH UHFRJQL]HG IRU PDQDJHPHQW SXUSRVHV� *XOI RI $ODVND� HDVWHUQ %HULQJ 6HD� 
$OHXWLDQ� ,VODQGV�� DQG� $OHXWLDQ� %DVLQ�� )RU WKH FRQWLJXRXV VXE�UHJLRQV� �L�H�� DUHDV� DGMDFHQW WR WKHLU 
PDQDJHPHQW GHOLQHDWLRQ�� WKHUH�DSSHDUV�WR EH�VRPH�UHODWLRQVKLS DPRQJ WKH�HDVWHUQ %HULQJ 6HD� $OHXWLDQ 
,VODQGV� DQG $OHXWLDQ %DVLQ VWRFNV� 6RPH�VWURQJ \HDU FODVVHV�DSSHDU LQ DOO WKUHH�SODFHV VXJJHVWLQJ� WKDW 
SROORFN PD\ H[SDQG IURP RQH� DUHD� LQWR WKH RWKHUV� RU WKDW GLVFUHWH� VSDZQLQJ DUHDV�EHQHILW �LQ WHUPV� RI 
UHFUXLWPHQW� IURP VLPLODU HQYLURQPHQWDO FRQGLWLRQV� 7KHUH�DSSHDUV�WR EH�VWRFN VHSDUDWLRQ EHWZHHQ WKH�*XOI 
RI $ODVND�VWRFNV�DQG VWRFNV WR WKH�QRUWK� 

7KH�PRVW�DEXQGDQW�VWRFN�RI�SROORFN�LV�WKH�HDVWHUQ�%HULQJ�6HD�VWRFN�ZKLFK�LV�SULPDULO\�GLVWULEXWHG�RYHU�WKH 
HDVWHUQ�%HULQJ 6HD RXWHU FRQWLQHQWDO VKHOI EHWZHHQ�DSSUR[LPDWHO\ ���P DQG�����P��,QIRUPDWLRQ�RQ�SROORFN� 
GLVWULEXWLRQ� LQ� WKH HDVWHUQ� %HULQJ 6HD FRPHV IURP FRPPHUFLDO ILVKLQJ ORFDWLRQV�� DQQXDO ERWWRP WUDZO 
VXUYH\V�DQG UHJXODU �HYHU\ WZR RU WKUHH�\HDUV� HFKR�LQWHJUDWLRQ PLG�ZDWHU WUDZO VXUYH\V� 7KHUH�DUH�DOVR 
DQFLOOLDU\ VXUYH\V IRU GLIIHUHQW OLIH VWDJHV LQFOXGLQJ WKRVH RI WKH %$6,6 SURJUDP �W\SLFDOO\ FRQGXFWHG�LQ 
ODWH�VXPPHU DQG HDUO\ IDOO� DQG VRPH�FRRSHUDWLYH�VXUYH\V�ZLWK WKH�5XVVLDQ )HGHUDWLRQ VFLHQWLVWV��W\SLFDOO\ 
FRYHULQJ�WKH UHJLRQ�D�IHZ�KXQGUHG�PLOHV�ZLWKLQ�WKH�86�]RQH�IURP�WKH�&RQYHQWLRQ�OLQH�� 

7KH $OHXWLDQ�,VODQGV VWRFN H[WHQGV WKURXJK�WKH $OHXWLDQ�,VODQGV IURP ���� :��WR WKH HQG�RI WKH $OHXWLDQ
,VODQGV��$WWX ,VODQG�� ZLWK WKH�JUHDWHVW DEXQGDQFH�LQ WKH HDVWHUQ $OHXWLDQ ,VODQGV ����� :� WR 6HJXDP 3DVV�� 
0RVW RI WKH LQIRUPDWLRQ�RQ SROORFN GLVWULEXWLRQ�LQ�WKH $OHXWLDQ�,VODQGV FRPHV IURP UHJXODU �HYHU\ WZR�RU 
WKUHH�\HDUV� ERWWRP WUDZO VXUYH\V� 7KHVH VXUYH\V�LQGLFDWH WKDW SROORFN DUH SULPDULO\ ORFDWHG RQ WKH�%HULQJ 
6HD VLGH RI WKH $OHXWLDQ� ,VODQGV�� DQG� KDYH D VSRWW\ GLVWULEXWLRQ� WKURXJKRXW WKH $OHXWLDQ� ,VODQGV FKDLQ� 
SDUWLFXODUO\ GXULQJ WKH VXPPHU PRQWKV ZKHQ�WKH�VXUYH\ LV FRQGXFWHG��7KXV� WKH ERWWRP WUDZO GDWD PD\ EH 
D SRRU LQGLFDWRU RI SROORFN GLVWULEXWLRQ EHFDXVH D VLJQLILFDQW SRUWLRQ�RI WKH SROORFN ELRPDVV LV OLNHO\ WR EH 
XQDYDLODEOH WR�ERWWRP WUDZOV��$OVR��PDQ\ DUHDV RI WKH $OHXWLDQ ,VODQGV VKHOI DUH XQWUDZODEOH GXH WR�WKH 
URXJK�ERWWRP�� 

7KH $OHXWLDQ %DVLQ VWRFN DSSHDUV WR EH GLVWULEXWHG WKURXJKRXW WKH $OHXWLDQ�%DVLQ ZKLFK�HQFRPSDVVHV WKH 
8�6��((=��5XVVLDQ�((=��DQG�LQWHUQDWLRQDO ZDWHUV LQ�WKH FHQWUDO %HULQJ 6HD��7KLV VWRFN DSSHDUV�WKURXJKRXW 
WKH $OHXWLDQ %DVLQ DSSDUHQWO\ IRU IHHGLQJ� EXW FRQFHQWUDWHV�QHDU WKH FRQWLQHQWDO VKHOI IRU VSDZQLQJ� 7KH 
SULQFLSDO VSDZQLQJ ORFDWLRQ LV WKRXJKW WR�EH QHDU %RJRVORI ,VODQG�LQ�WKH HDVWHUQ�$OHXWLDQ�,VODQGV��EXW GDWD 
IURP SROORFN ILVKHULHV LQ�WKH ILUVW TXDUWHU RI WKH \HDU LQGLFDWH WKDW WKHUH DUH�RWKHU FRQFHQWUDWLRQV�RI GHHSZDWHU 
VSDZQLQJ FRQFHQWUDWLRQV�LQ WKH�FHQWUDO DQG ZHVWHUQ $OHXWLDQ ,VODQGV� 7KH�$OHXWLDQ %DVLQ VSDZQLQJ VWRFN 
DSSHDUV�WR EH�GHULYHG IURP PLJUDQWV�IURP WKH�HDVWHUQ %HULQJ 6HD�VKHOI VWRFN� DQG SRVVLEO\ VRPH�ZHVWHUQ 
%HULQJ�6HD�SROORFN��5HFUXLWPHQW�WR�WKH�VWRFN�RFFXUV�JHQHUDOO\�DURXQG�DJH ��ZLWK�\RXQJHU�ILVK�EHLQJ�UDUH LQ� 
WKH�$OHXWLDQ %DVLQ� 0RVW RI WKH SROORFN LQ WKH�$OHXWLDQ %DVLQ DSSHDU WR RULJLQDWH�IURP VWURQJ \HDU FODVVHV 
DOVR�REVHUYHG�LQ�WKH�$OHXWLDQ ,VODQGV�DQG HDVWHUQ %HULQJ 6HD�VKHOI UHJLRQ� 

7KH�*XOI RI $ODVND�VWRFN H[WHQGV�IURP VRXWKHDVW $ODVND�WR WKH�$OHXWLDQ ,VODQGV������ :��� ZLWK WKH�JUHDWHVW
DEXQGDQFH LQ WKH ZHVWHUQ�DQG�FHQWUDO UHJXODWRU\ DUHDV ����� :� WR ���� :����0RVW RI WKH LQIRUPDWLRQ�RQ� 
SROORFN GLVWULEXWLRQ� LQ� WKH *XOI RI $ODVND FRPHV IURP DQQXDO ZLQWHU HFKR�LQWHJUDWLRQ PLG�ZDWHU WUDZO 
VXUYH\V�DQG UHJXODU �HYHU\ WZR RU WKUHH�\HDUV� ERWWRP WUDZO VXUYH\V� 7KHVH�VXUYH\V�LQGLFDWH�WKDW SROORFN 
DUH GLVWULEXWHG�WKURXJKRXW WKH VKHOI UHJLRQV RI WKH *XOI RI $ODVND DW GHSWKV OHVV WKDQ�����P��7KH ERWWRP 



   

                
           

    
  

 
            

               
              

        
 

             
   

   
             

            
           

        
               

         
           

  

           
      

             
               

               
             

           
 

           
  

               
        

    

         
          

          
         

         
   

               
           

        

FMP for Groundfish of the BSAI Management Area Appendix D 

WUDZO GDWD PD\ QRW SURYLGH DQ�DFFXUDWH YLHZ RI SROORFN GLVWULEXWLRQ EHFDXVH D VLJQLILFDQW SRUWLRQ RI WKH 
SROORFN ELRPDVV PD\ EH SHODJLF DQG�XQDYDLODEOH WR�ERWWRP WUDZOV��7KH SULQFLSDO VSDZQLQJ ORFDWLRQ�LV LQ� 
6KHOLNRI�6WUDLW��EXW�RWKHU�VSDZQLQJ�FRQFHQWUDWLRQV�LQ�WKH�6KXPDJLQ�,VODQGV��WKH HDVW�VLGH�RI .RGLDN ,VODQG� 
DQG�QHDU�3ULQFH�:LOOLDP�6RXQG�DOVR�FRQWULEXWH WR�WKH VWRFN�� 

3HDN�SROORFN�VSDZQLQJ�RFFXUV�RQ�WKH�VRXWKHDVWHUQ�%HULQJ�6HD�DQG�HDVWHUQ�$OHXWLDQ�,VODQGV�DORQJ�WKH�RXWHU 
FRQWLQHQWDO VKHOI DURXQG PLG�0DUFK� 1RUWK RI WKH�3ULELORI ,VODQGV�VSDZQLQJ RFFXUV�ODWHU �$SULO DQG 0D\� 
LQ VPDOOHU VSDZQLQJ DJJUHJDWLRQV� 7KH GHHS VSDZQLQJ SROORFN RI WKH $OHXWLDQ %DVLQ DSSHDU WR VSDZQ 
VOLJKWO\ HDUOLHU� ODWH�)HEUXDU\ DQG HDUO\ 0DUFK� ,Q WKH�*XOI RI $ODVND� SHDN VSDZQLQJ RFFXUV�LQ ODWH�0DUFK 
LQ�6KHOLNRI 6WUDLW��3HDN VSDZQLQJ LQ�WKH 6KXPDJLQ�DUHD DSSHDUV�WR�EH ��WR���ZHHNV HDUOLHU�WKDQ�LQ�6KHOLNRI 
6WUDLW� 

6SDZQLQJ RFFXUV LQ�WKH SHODJLF ]RQH DQG�HJJV GHYHORS�WKURXJKRXW WKH ZDWHU FROXPQ�����WR �� P LQ�WKH 
%HULQJ�6HD VKHOI������WR�����P�LQ�6KHOLNRI�6WUDLW���'HYHORSPHQW�LV�GHSHQGHQW�RQ�ZDWHU WHPSHUDWXUH��,Q�WKH 
%HULQJ�6HD��HJJV�WDNH�DERXW����WR����GD\V WR�GHYHORS�DW����&�LQ�WKH�%RJRVORI DUHD�DQG������GD\V�DW����&�RQ
WKH VKHOI� ,Q WKH�*XOI RI $ODVND� GHYHORSPHQW WDNHV�DSSUR[LPDWHO\ � ZHHNV�DW DPELHQW WHPSHUDWXUH��� �&�� 
/DUYDH DUH DOVR GLVWULEXWHG� LQ� WKH XSSHU ZDWHU FROXPQ�� ,Q� WKH %HULQJ 6HD WKH ODUYDO SHULRG� ODVWV 
DSSUR[LPDWHO\ �� GD\V� 7KH�ODUYDH�HDW SURJUHVVLYHO\ ODUJHU QDXSOLDU VWDJHV�RI FRSHSRGV�DV�WKH\ JURZ DQG 
WKHQ� VPDOO HXSKDXVLLGV DV WKH\ DSSURDFK� WUDQVIRUPDWLRQ� WR� MXYHQLOHV �DSSUR[LPDWHO\ ��� PP VWDQGDUG 
OHQJWK�� ,Q�WKH *XOI RI $ODVND��ODUYDH DUH GLVWULEXWHG�LQ�WKH XSSHU ���P RI WKH ZDWHU FROXPQ�DQG�WKHLU GLHW LV 
VLPLODU WR %HULQJ 6HD� ODUYDH� )LVKHULHV�2FHDQRJUDSK\ &RRUGLQDWHG ,QYHVWLJDWLRQV� VXUYH\ GDWD LQGLFDWH 
ODUYDO SROORFN PD\ XWLOL]H�WKH�VWUDWLILHG ZDUPHU XSSHU ZDWHUV�RI WKH�PLG�VKHOI WR�DYRLG�SUHGDWLRQ E\ DGXOW 
SROORFN�ZKLFK�UHVLGH LQ�WKH FROGHU�ERWWRP�ZDWHU�� 

$W DJH ��SROORFN DUH IRXQG�WKURXJKRXW WKH HDVWHUQ�%HULQJ 6HD ERWK�LQ�WKH ZDWHU�FROXPQ�DQG�RQ�WKH ERWWRP 
GHSHQGLQJ�RQ�WHPSHUDWXUH��$JH���SROORFN�IURP�VWURQJ�\HDU�FODVVHV�DSSHDU WR EH�IRXQG LQ JUHDW QXPEHUV�RQ 
WKH LQQHU VKHOI��DQG�IXUWKHU QRUWK RQ�WKH VKHOI WKDQ ZHDN \HDU FODVVHV�ZKLFK DSSHDU WR EH�PRUH�FRQFHQWUDWHG 
RQ�WKH RXWHU FRQWLQHQWDO VKHOI��)URP DJH ��WR�� SROORFN DUH SULPDULO\ SHODJLF DQG WKHQ�DUH PRVW DEXQGDQW RQ 
WKH RXWHU DQG PLG�VKHOI QRUWKZHVW�RI WKH 3ULELORI ,VODQGV� $V SROORFN UHDFK PDWXULW\ �DJH �� LQ�WKH %HULQJ� 
6HD�� WKH\ DSSHDU WR� PRYH IURP WKH QRUWKZHVW WR� WKH VRXWKHDVW VKHOI WR� UHFUXLW WR� WKH DGXOW VSDZQLQJ 
SRSXODWLRQ��6WURQJ \HDU�FODVVHV RI SROORFN SHUVLVW LQ�WKH SRSXODWLRQ�LQ�VLJQLILFDQW QXPEHUV XQWLO DERXW DJH 
����DQG�YHU\�IHZ�SROORFN�VXUYLYH�EH\RQG�DJH�����7KH�ROGHVW�UHFRUGHG�SROORFN�ZDV DJH����� 

*URZWK�YDULHV E\ DUHD ZLWK WKH ODUJHVW SROORFN RFFXUULQJ RQ�WKH VRXWKHDVWHUQ�VKHOI��2Q�WKH�QRUWKZHVW VKHOI 
WKH�JURZWK�UDWH LV�VORZHU��$�QHZO\�PDWXULQJ�SROORFN�LV DURXQG����FP��� 

7KH XSSHU VL]H OLPLW IRU MXYHQLOH SROORFN LQ�WKH HDVWHUQ�%HULQJ 6HD DQG�*XOI RI $ODVND LV DERXW ���WR����FP�� 
7KLV�LV�WKH�VL]H�RI �� SHUFHQW PDWXULW\� 7KHUH�LV�VRPH�HYLGHQFH�WKDW WKLV�KDV�FKDQJHG RYHU WLPH� 

D.1.2 Relevant Trophic Information 

-XYHQLOH SROORFN�WKURXJK QHZO\�PDWXULQJ�SROORFN SULPDULO\ XWLOL]H FRSHSRGV DQG�HXSKDXVLLGV IRU IRRG��$W 
PDWXUDWLRQ�DQG�ROGHU DJHV SROORFN EHFRPH LQFUHDVLQJO\ SLVFLYRURXV� ZLWK�SROORFN �FDQQLEDOLVP� D PDMRU 
IRRG�LWHP LQ�WKH %HULQJ 6HD��0RVW RI�WKH�SROORFN FRQVXPHG�E\ SROORFN DUH DJH ��DQG���SROORFN��DQG�UHFHQW 
UHVHDUFK VXJJHVWV� WKDW FDQQLEDOLVP FDQ UHJXODWH� \HDU�FODVV� VL]H� :HDN \HDU�FODVVHV� DSSHDU WR EH� WKRVH 
ORFDWHG�ZLWKLQ�WKH UDQJH RI DGXOWV��ZKLOH VWURQJ \HDU�FODVVHV�DUH�WKRVH�WKDW DUH�WUDQVSRUWHG WR DUHDV�RXWVLGH 
WKH UDQJH�RI DGXOW�DEXQGDQFH� 

%HLQJ WKH GRPLQDQW VSHFLHV LQ WKH HDVWHUQ�%HULQJ 6HD� SROORFN LV DQ�LPSRUWDQW IRRG�VRXUFH IRU RWKHU ILVK� 
PDULQH�PDPPDOV� DQG ELUGV� 2Q WKH�3ULELORI ,VODQGV�KDWFKLQJ VXFFHVV�DQG IOHGJOLQJ VXUYLYDO RI PDULQH�ELUGV 
KDV�EHHQ WLHG WR WKH�DYDLODELOLW\ RI DJH�� SROORFN�WR QHVWLQJ�ELUGV� 



   

     

           
  

           

                 
  

           
               

          
          

 
      

 

    
 
 

 
 

    
   

 
   

 
  

  
 

 

  
 

     
 

 
 

 
 

 
 

   
 

 

     

  
 

 
 

 

 
 

 
 

      
 

 

  

                     
           

                
              

   

         
            

     

            
        

                  
          

         
         

FMP for Groundfish of the BSAI Management Area Appendix D 

D.1.3 Habitat and Biological Associations 

Egg-Spawning� 3HODJLF RQ RXWHU FRQWLQHQWDO VKHOI JHQHUDOO\ RYHU ����WR�����P GHSWK�LQ�%HULQJ 6HD��3HODJLF 
RQ�FRQWLQHQWDO VKHOI�RYHU�����WR�����P�GHSWK�LQ�*XOI�RI�$ODVND� 

Larvae��3HODJLF RXWHU WR PLG�VKHOI UHJLRQ�LQ�%HULQJ 6HD��3HODJLF WKURXJKRXW WKH FRQWLQHQWDO VKHOI ZLWKLQ�WKH 
WRS����P�LQ�WKH�*XOI�RI�$ODVND�� 

Juveniles� $JH�� DSSHDUV WR EH SHODJLF� DV LV DJH�� DQG �� $JH�� SHODJLF DQG GHPHUVDO ZLWK D�ZLGHVSUHDG 
GLVWULEXWLRQ�DQG�QR�NQRZQ�EHQWKLF�KDELWDW SUHIHUHQFH� 

Adults� $GXOWV RFFXU�ERWK�SHODJLFDOO\ DQG�GHPHUVDOO\ RQ�WKH RXWHU DQG�PLG�FRQWLQHQWDO VKHOI RI�WKH *XOI RI 
$ODVND� HDVWHUQ %HULQJ 6HD�DQG $OHXWLDQ ,VODQGV� ,Q WKH�HDVWHUQ %HULQJ 6HD�IHZ DGXOW SROORFN RFFXU LQ ZDWHUV 
VKDOORZHU WKDQ� ��� P� $GXOW SROORFN DOVR� RFFXU SHODJLFDOO\ LQ� WKH $OHXWLDQ� %DVLQ�� $GXOW SROORFN UDQJH 
WKURXJKRXW WKH %HULQJ 6HD LQ� ERWK� WKH 8�6�� DQG� 5XVVLDQ� ZDWHUV� KRZHYHU�� WKH PDSV SURYLGHG� IRU WKLV 
GRFXPHQW�GHWDLO�GLVWULEXWLRQV�IRU�SROORFN�LQ�WKH�8�6��((=�DQG�WKH�$OHXWLDQ�%DVLQ� 
Habitat and Biological Associations: Walleye Pollock 
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D.1.4 Literature 

$¶PDU� =� 7�� 3XQW� $� (�� DQG 'RUQ� 0� :� ����� 7KH HYDOXDWLRQ�RI WZR PDQDJHPHQW VWUDWHJLHV IRU WKH *XOI RI $ODVND 
ZDOOH\H�SROORFN ¿VKHU\ XQGHU FOLPDWH�FKDQJH� ± ,&(6 -RXUQDO RI 0DULQH�6FLHQFH� ��� ���±���� 

$\GLQ� .� <�� HW DO�$ FRPSDULVRQ RI WKH�(DVWHUQ %HULQJ DQG ZHVWHUQ %HULQJ 6HD�VKHOI DQG VORSH�HFRV\VWHPV WKURXJK 
WKH XVH RI PDVV�EDODQFH�IRRG ZHE PRGHOV� 8�6� 'HSDUWPHQW RI &RPPHUFH� 6HDWWOH� :$� �12$$ 7HFKQLFDO 
0HPRUDQGXP 10)6�$)6&����� ��S� 

%DFKHOHU��1�0���/��&LDQQHOOL��.�0��%DLOH\��DQG -�7� 'XII\�$QGHUVRQ� ����� 6SDWLDO DQG�WHPSRUDO SDWWHUQV RI ZDOOH\H 
SROORFN �Theragra chalcogramma� VSDZQLQJ LQ WKH� HDVWHUQ %HULQJ 6HD� LQIHUUHG IURP HJJ DQG ODUYDO 
GLVWULEXWLRQV� )LVK� 2FHDQRJU� ����� �������� 

%DLOH\� .�0� ����� 6KLIWLQJ FRQWURO�RI UHFUXLWPHQW�RI ZDOOH\H SROORFN Theragra chalcogramma DIWHU D�PDMRU FOLPDWLF� 
DQG HFRV\VWHP FKDQJH� 0DU� (FRO� 3URJ� 6HU ������������ 

%DLOH\� .�0�� 3�-� 6WDEHQR� DQG '�$� 3RZHUV� ����� 7KH�UROH RI ODUYDO UHWHQWLRQ DQG WUDQVSRUW IHDWXUHV LQ PRUWDOLW\ DQG 
SRWHQWLDO�JHQH IORZ RI ZDOOH\H SROORFN� -� )LVK� %LRO� ���6XSSO� $���������� 

%DLOH\��.�0���6�-��3LFTXHOOH��DQG�6�0� 6SULQJ� ����� 0RUWDOLW\ RI ODUYDO ZDOOH\H SROORFN �Theragra chalcogramma�� 
LQ�WKH ZHVWHUQ�*XOI RI $ODVND� �������� )LVK� 2FHDQRJU� ���6XSSO� ����������� 



   

                
        

                
        

                 
          

 

                  
     

               
            

 

                 
  

              
         

               
          

             
       

        
     

 

               
      

             
         

            
              

 

   	  
              

    

    
            
             

   

          
             

         
       

FMP for Groundfish of the BSAI Management Area Appendix D 

%DLOH\� .�0�� 7�-� 4XLQQ�,,� 3� %HQW]HQ� DQG :�6� *UDQW� ����� 3RSXODWLRQ�VWUXFWXUH DQG G\QDPLFV RI ZDOOH\H SROORFN� 
Theragra chalcogramma� $GYDQFHV LQ 0DU� %LRO� ��� �������� 

%DNNDOD� 5�*�� 9�*� :HVSHVWDG DQG /�/� /RZ� ����� +LVWRULFDO WUHQGV LQ DEXQGDQFH�DQG FXUUHQW FRQGLWLRQ RI ZDOOH\H 
SROORFN LQ WKH HDVWHUQ %HULQJ 6HD� )LVK� 5HV������������ 

%DUEHDX[� 6� -�� DQG 0� :� 'RUQ� ����� 6SDWLDO DQG WHPSRUDO DQDO\VLV RI HDVWHUQ %HULQJ 6HD�HFKR LQWHJUDWLRQ�WUDZO 
VXUYH\ DQG FDWFK GDWD�RI ZDOOH\H�SROORFN� Theragra chalcogramma� 12$$ 7HFKQLFDO 0HPRUDQGXP 10)6� 
$)6&���� 

%DUEHDX[� 6� -�� DQG '� )UDVHU� ����� $OHXWLDQ ,VODQGV FRRSHUDWLYH DFRXVWLF VXUYH\ VWXG\ IRU ����� 8�6� 'HS� &RPPHU�� 
12$$ 7HFK� 0HPR� 10)6�$)6&����� ���S� 

%DUEHDX[� 6�-�� +RUQH� -�� ,DQHOOL� -� ����� $ QRYHO DSSURDFK IRU HVWLPDWLQJ ORFDWLRQ DQG VFDOH� VSHFLILF� ILVKLQJ 
H[SORLWDWLRQ UDWH RI HDVWHUQ %HULQJ 6HD�ZDOOH\H�SROORFN �Theragra chalcogramma�� )LVK� 5HV� ����S� ���± 
��� 

%DWHV� 5�'� ����� ,FKWK\RSODQNWRQ RI WKH *XOI RI $ODVND QHDU .RGLDN ,VODQG� $SULO�0D\ ����� 1:$)& 3URF� 5HS� 
������ ���SS� 

%RQG� 1�$�� DQG�-�(� 2YHUODQG������ 7KH LPSRUWDQFH RI HSLVRGLF�ZHDWKHU HYHQWV WR WKH�HFRV\VWHP RI WKH�%HULQJ 6HD 
VKHOI� )LVKHULHV 2FHDQRJUDSK\� 9RO� ��� ,VVXH �� SS� ������� 

%URGHXU� 5�'� DQG�0�7� :LOVRQ� ����� $ UHYLHZ RI WKH GLVWULEXWLRQ� HFRORJ\ DQG�SRSXODWLRQ�G\QDPLFV RI DJH�� ZDOOH\H 
SROORFN LQ WKH *XOI RI $ODVND� )LVK� 2FHDQRJU� ���6XSSO� ����������� 

%URZQ� $�/� DQG�.�0� %DLOH\� ����� 2WROLWK DQDO\VLV RI MXYHQLOH ZDOOH\H SROORFN�Theragra chalcogramma IURP�WKH 
ZHVWHUQ *XOI RI $ODVND� 0DU� %LR� ���������� 

&DQLQR��0�)���3�7��2¶5HLOO\��/��+DXVHU��DQG�3��%HQW]HQ� ����� *HQHWLF GLIIHUHQWLDWLRQ LQ ZDOOH\H SROORFN �Theragra 
chalcogramma� LQ�UHVSRQVH WR�VHOHFWLRQ�DW WKH SDQWRSK\VLQ��Pan ,��ORFXV��&DQ��-��)LVK��$TXDW��6FL���������� 
����� 

&R\OH��.��2���(LVQHU��/��%���0XHWHU��)��-���3LQFKXN��$��,���-DQRXW��0��$���&LHFLHO��.��'���«�$QGUHZV��$��*���������� 
&OLPDWH FKDQJH LQ WKH VRXWKHDVWHUQ %HULQJ 6HD��,PSDFWV RQ SROORFN VWRFNV DQG LPSOLFDWLRQV IRU WKH RVFLOODWLQJ 
FRQWURO K\SRWKHVLV� Fisheries Oceanography��20���� ���±���� GRL���������M����������������������[ 

'H�5REHUWLV� $�� DQG .� :LOOLDPV� ����� :HLJKW�OHQJWK UHODWLRQVKLSV LQ ILVKHULHV VWXGLHV��WKH VWDQGDUG DOORPHWULF 
PRGHO VKRXOG�EH DSSOLHG�ZLWK FDXWLRQ� 7UDQV� $P� )LVK� 6RF� ������������ 

'H�5REHUWLV� $�� 0F.HOYH\� '�5�� DQG 5HVVOHU� 3�+� ����� 'HYHORSPHQW DQG DSSOLFDWLRQ RI HPSLULFDO�PXOWL� 
IUHTXHQF\ PHWKRGV IRU EDFNVFDWWHU FODVVLILFDWLRQ LQ WKH�1RUWK 3DFLILF� &DQ� -� )LVK� $TXDW� 6FL� ��� ����� 
����� 

'H 5REHUWLV� $�� :LOVRQ��&��'���:LOOLDPVRQ��1��-���*XWWRUPVHQ��0��$��� �6WLHQHVVHQ��6����������6LOHQW�VKLSV 
VRPHWLPHV GR�HQFRXQWHU PRUH ILVK� �� 9HVVHO FRPSDULVRQV GXULQJ ZLQWHU SROORFN VXUYH\V� ICES Journal of 
Marine Science��67���� ���±���� GRL���������LFHVMPV�IVS��� 

'RUQ��0���6��%DUEHDX[��0��*XWWRUPVHQ��%��0HJUH\� $��+ROORZHG��(��%URZQ��DQG .��6SDOLQJHU��������$VVHVVPHQW RI 
:DOOH\H 3ROORFN�LQ�WKH *XOI RI $ODVND� ,Q�6WRFN�DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ�UHSRUW IRU WKH JURXQGILVK 
UHVRXUFHV RI WKH *XOI RI $ODVND� ����� 1RUWK�3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� %R[�������� $QFKRUDJH� 
$. ������ ��S� 

*UDQW��:�6��DQG )�0� 8WWHU� ����� %LRFKHPLFDO�YDULDWLRQ LQ ZDOOH\H SROORFN Theragra chalcogramma��SRSXODWLRQ 
VWUXFWXUH LQ�WKH VRXWKHDVWHUQ�%HULQJ�6HD DQG *XOI RI $ODVND� &DQ� -� )LVK� $TXDW� 6FL� ������������� 

*UDQW��:��6���6SLHV��,���DQG�&DQLQR��0��)������� 6KLIWLQJ�EDODQFH VWRFN VWUXFWXUH LQ 1RUWK 3DFLILF ZDOOH\H SROORFN 
�Gadus chalcogrammus���± ,&(6 -RXUQDO RI 0DULQH�6FLHQFH� ������������� 



   

         
             

            
            

         	           
         

         

              
      

        	           
          

 

                
                

           
          

       

             
           

       
      

    
            

     

  
         

	      

	   
         

     

       
         

           
      

               
              

         
      

 

          
         

             
                  

 

FMP for Groundfish of the BSAI Management Area Appendix D 

*XWWRUPVHQ ��0��$���&��'��:LOVRQ��DQG 6��6WLHQHVVHQ��������(FKR LQWHJUDWLRQ�WUDZO VXUYH\ UHVXOWV IRU ZDOOH\H SROORFN 
LQ�WKH *XOI RI $ODVND GXULQJ������ ,Q�6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ�5HSRUW IRU *XOI RI $ODVND� 
3UHSDUHG E\ WKH�*XOI RI $ODVND�*URXQGILVK 3ODQ 7HDP� 1RUWK 3DFLILF�)LVKHU\ 0DQDJHPHQW &RXQFLO� 3�2� 
%R[ ������� $QFKRUDJH� $. ������ 1RUWK 3DFLILF )LVKHULHV 0DQDJHPHQW &RXQFLO� $QFKRUDJH� $.� 

+HLQW]� 5� D�� 6LGGRQ� (� &�� )DUOH\� (� 9�� 1DSS� -� 0� ������� &RUUHODWLRQ EHWZHHQ UHFUXLWPHQW DQG IDOO FRQGLWLRQ 
RI�DJH�� SROORFN �7KHUDJUD�FKDOFRJUDPPD� IURP WKH�HDVWHUQ %HULQJ 6HD�XQGHU YDU\LQJ FOLPDWH�FRQGLWLRQV� 
Deep Sea Research Part II: Topical Studies in Oceanography��94�����±���� GRL���������M�GVU������������� 

+LQFNOH\� 6� ����� 7KH UHSURGXFWLYH ELRORJ\ RI ZDOOH\H SROORFN� Theragra chalcogramma� LQ�WKH %HULQJ�6HD� ZLWK 
UHIHUHQFH WR VSDZQLQJ�VWRFN�VWUXFWXUH� )LVK� %XOO� ����������� 

+LQFNOH\� 6�� 1DSS� -� 0�� +HUPDQQ� D� -�� 3DUDGD� &� ������� 6LPXODWLRQ RI SK\VLFDOO\ PHGLDWHG YDULDELOLW\ LQ SUH\ 
UHVRXUFHV RI D�ODUYDO ILVK� D�WKUHH�GLPHQVLRQDO 13= PRGHO� Fisheries Oceanography��18���� ���±���� 
GRL���������M����������������������[ 

+ROORZHG� $�%�� -�1� ,DQHOOL� 3� /LYLQJVWRQ� ����� ,QFOXGLQJ SUHGDWLRQ PRUWDOLW\ LQ VWRFN DVVHVVPHQWV��D FDVH VWXG\ IRU 
*XOI RI $ODVND SROORFN� ,&(6 -� 0DU� 6FL� �����������+XJKHV� 6� (� DQG�*� +LUVFKKRUQ� ����� %LRORJ\ RI 
ZDOOH\H SROORFN� Theragra chalcogramma� LQ�:HVWHUQ�*XOI RI $ODVND� )LVK� %XOO�� 8�6� �����������,DQHOOL� 
-�1� ����� %HULQJ�6HD ZDOOH\H SROORFN�VWRFN�VWUXFWXUH XVLQJ�PRUSKRPHWULF PHWKRGV� 7HFK� 5HSRUW +RNNDLGR 
1DWLRQDO )LVKHULHV 5HVHDUFK ,QVW� 1R� �� ������ 

+RQNDOHKWR� 7� DQG�$� 0F&DUWK\� ����� 5HVXOWV RI WKH $FRXVWLF�7UDZO�6XUYH\ RI :DOOH\H 3ROORFN �Gaddus 
chalcogrammus� RQ�WKH 8�6� DQG 5XVVLDQ�%HULQJ�6HD 6KHOI LQ�-XQH � $XJXVW ����� $)6& 3URFHVVHG�5HS� 
����������� S��$ODVND )LVK��6FL��&HQW���12$$��1DWO��0DU��)LVK��6HUY�� �����6DQG�3RLQW :D\ 1(� 6HDWWOH 
:$ ������ $YDLODEOH IURP� KWWS���ZZZ�DIVF�QRDD�JRY�3XEOLFDWLRQV�3URF5SW� 35��������SGI 

+XOVRQ� 3��-�)���0LOOHU��6�(���,DQHOOL��-�1���DQG�4XLQQ��7�-���,,��������,QFOXGLQJ PDUN±UHFDSWXUH�GDWD�LQWR D�VSDWLDO DJH� 
VWUXFWXUHG PRGHO��ZDOOH\H SROORFN �Theragra chalcogramma� LQ WKH�HDVWHUQ %HULQJ 6HD� &DQ� -� )LVK� 
$TXDW� 6FL� ������ ����±����� GRL���������I��������� 

+XOVRQ��3��)���4XLQQ��7��-���+DQVHOPDQ��'��+���,DQHOOL��-��1����������6SDWLDO�PRGHOLQJ�RI�%HULQJ�6HD ZDOOH\H�SROORFN 
ZLWK�LQWHJUDWHG DJH�VWUXFWXUHG DVVHVVPHQW PRGHOV LQ�D FKDQJLQJ�HQYLURQPHQW� &DQDGLDQ�-RXUQDO RI )LVKHULHV 
$TXDWLF 6FLHQFHV� ������ ���������� GRL���������FMIDV����������� 

,DQHOOL��-��1���+ROORZHG��$��%���+D\QLH��$��&���0XHWHU��)��-��� �%RQG��1��$��������� (YDOXDWLQJ�PDQDJHPHQW 
VWUDWHJLHV IRU HDVWHUQ %HULQJ 6HD�ZDOOH\H�SROORFN �7KHUDJUD�FKDOFRJUDPPD� LQ D�FKDQJLQJ HQYLURQPHQW� ICES 
Journal of Marine Science��68���� ����±����� GRL���������LFHVMPV�IVU��� 

,DQHOOL��-�1���6��%DUEHDX[��7��+RQNDOHKWR��*��:DOWHUV��DQG�1� :LOOLDPVRQ� ����� %HULQJ 6HD�$OHXWLDQ ,VODQGV :DOOH\H 
3ROORFN�$VVHVVPHQW IRU ����� ,Q�6WRFN�DVVHVVPHQW DQG ILVKHU\�HYDOXDWLRQ�UHSRUW IRU WKH JURXQGILVK�UHVRXUFHV 
RI WKH�(DVWHUQ %HULQJ 6HD�DQG $OHXWLDQ ,VODQG 5HJLRQ� ����� 1RUWK 3DFLILF�)LVKHU\ 0DQDJHPHQW�&RXQFLO� 
%R[ ������� $QFKRUDJH� $. ������ ��S� 

,DQHOOL� -�1�� 7� +RQNDOHKWR� 6� %DUEHDX[� 6� .RWZLFNL� .� $\GLQ� DQG:LOOLDPVRQ� ����� $VVHVVPHQW�RI WKH ZDOOH\H 
SROORFN VWRFN LQ WKH�(DVWHUQ %HULQJ 6HD� SS� ������� In 6WRFN�DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW IRU 
WKH JURXQGILVK�UHVRXUFHV RI WKH %HULQJ�6HD�$OHXWLDQ�,VODQGV UHJLRQV IRU ����� 1RUWK�3DFLILF )LVKHU\� 
0DQDJHPHQW &RXQFLO� $QFKRUDJH� $.� $YDLODEOH IURP 
KWWS���ZZZ�DIVF�QRDD�JRY�5()0�GRFV������(%6SROORFN�SGI 

.HQGDOO��$�:���-U��DQG�6�-��3LFTXHOOH� ����� (JJ DQG ODUYDO�GLVWULEXWLRQV RI ZDOOH\H SROORFN Theragra chalcogramma 
LQ�6KHOLNRI 6WUDLW� *XOI RI $ODVND� 8�6� )LVK� %XOO� �������������� 

.LP� 6� DQG�$�:� .HQGDOO� -U� ����� 'LVWULEXWLRQ DQG�WUDQVSRUW RI ODUYDO ZDOOH\H SROORFN �Theragra chalcogramma�� 
LQ 6KHOLNRI 6WUDLW� *XOI RI $ODVND� LQ UHODWLRQ WR ZDWHU PRYHPHQW� 5DSS� 3��Y� 5HXQ� &RQV� LQW� ([SORU� 0HU 
������������ 

http://www.afsc.noaa.gov/REFM/docs/2015/EBSpollock.pdf
http://www.afsc.noaa.gov/Publications/ProcRpt


   

            
             

                 
           

 

                 
            

 

             
             

    

	      
        

             
         

            
        

   

         	         
           
    

              
            

                 
           

     
          

 

             
          

 

          
               

 

              
           

 

               
           

  

                 
               

 
          

                    
       

FMP for Groundfish of the BSAI Management Area Appendix D 

.RWHQHY %�1�� DQG�$�,� *OXERNRY� ����� :DOOH\H SROORFN Theragra chalcogramma IURP WKH 1DYDULQ� UHJLRQ�DQG 
DGMDFHQW ZDWHUV RI WKH�%HULQJ VHD� HFRORJ\� ELRORJ\ DQG�VWRFN VWUXFWXUH�± 0�� 91,52 3XEOLVKLQJ� ����� 

.RWZLFNL� 6�� 7�:� %XFNOH\� 7� +RQNDOHKWR� DQG *� :DOWHUV� ����� 9DULDWLRQ LQ WKH GLVWULEXWLRQ RI ZDOOH\H SROORFN 
�Theragra chalcogramma� ZLWK WHPSHUDWXUH DQG LPSOLFDWLRQV IRU VHDVRQDO� PLJUDWLRQ� 8�6� )LVK� %XOO� 
������������ 

.RWZLFNL� 6�� $� 'H5REHUWLV� 3 YRQ6]DOD\� DQG 5� 7RZOHU� ����� 7KH HIIHFW�RI OLJKW�LQWHQVLW\ RQ WKH DYDLODELOLW\ RI 
ZDOOH\H�SROORFN �7KHUDJUD�FKDOFRJUDPPD� WR ERWWRP WUDZO DQG DFRXVWLF�VXUYH\V� &DQ� -� )LVK� $TXDW� 6FL� 
������ ���±���� 

.RWZLFNL� 6� DQG /DXWK 5�5� ����� 'HWHFWLQJ WHPSRUDO�WUHQGV DQG HQYLURQPHQWDOO\�GULYHQ FKDQJHV LQ WKH�VSDWLDO 
GLVWULEXWLRQ RI JURXQGILVKHV DQG FUDEV RQ WKH�HDVWHUQ %HULQJ 6HD�VKHOI� 'HHS�6HD�5HVHDUFK 3DUW ,,� 7RSLFDO 
6WXGLHV LQ 2FHDQRJUDSK\� ����������� 

.RWZLFNL��6���,DQHOOL��-��1��� �3XQW��$��(��������&RUUHFWLQJ�GHQVLW\�GHSHQGHQW HIIHFWV LQ DEXQGDQFH�HVWLPDWHV IURP 
ERWWRP�WUDZO VXUYH\V� ICES Journal of Marine Science��71���� ����±����� 

.RWZLFNL� 6� -1 ,DQHOOL� DQG $QGUp (� 3XQW� ,Q�SUHVV� &RUUHFWLQJ�GHQVLW\�GHSHQGHQW HIIHFWV LQ DEXQGDQFH�HVWLPDWHV 
IURP ERWWRP WUDZO VXUYH\V� ,&(6 -RXUQDO RI 0DULQH 6FLHQFH� 

/DQJ� *�0�� /LYLQJVWRQ� 3�$�� 'RGG� .�$�� ����� *URXQGILVK�IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW 
SUH\ VSHFLHV LQ WKH�HDVWHUQ %HULQJ 6HD�IURP ���� WKURXJK ������8�6��'HS��&RPPHU���12$$�7HFK��0HPR�� 
10)6�$)6&����� ���S� KWWS���ZZZ�DIVF�QRDD�JRY�3XEOLFDWLRQV�$)6&�70�12$$�70�$)6&�����SGI 

/DQJ� *� 0�� %URGHXU� 5� '�� 1DSS� -� 0�� 6FKDEHWVEHUJHU� 5� ������� 9DULDWLRQ LQ JURXQGILVK SUHGDWLRQ RQ 
MXYHQLOH ZDOOH\H SROORFN UHODWLYH�WR K\GURJUDSKLF�VWUXFWXUH�QHDU WKH�3ULELORI ,VODQGV� $ODVND� ICES Journal of 
Marine Science��57���� ���±���� GRL���������MPVF���������� 

/LYLQJVWRQ� 3�$� ����� *URXQGILVK IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW SUH\ VSHFLHV LQ WKH HDVWHUQ 
%HULQJ 6HD�IURP ���������� 8� 6� 'HSW� &RPPHUFH� 12$$ 7HFK 0HPR� 10)6 )�1:&����� 

0HXWHU� )�-� DQG %�/� 1RUFURVV� ����� 6SDWLDO DQG WHPSRUDO SDWWHUQV LQ WKH�GHPHUVDO ILVK FRPPXQLW\ RQ WKH�VKHOI DQG 
XSSHU VORSH UHJLRQV RI WKH *XOI RI $ODVND� )LVK� %XOO� ������������ 

0XHWHU��)�-���&��/DGG��0�&��3DOPHU��DQG %�/��1RUFURVV�� ������%RWWRP�XS�DQG�WRS�GRZQ FRQWUROV RI ZDOOH\H SROORFN� 
�Theragra chalcogramma� RQ WKH�(DVWHUQ %HULQJ 6HD�VKHOI� 3URJUHVV LQ 2FHDQRJUDSK\� 9ROXPH���� ������ 
���� 

0RVV��-�+��� (�9��)DUOH\� -U�� DQG $�0� )HOGPDQQ� -�1� ,DQHOOL� ����� 6SDWLDO�'LVWULEXWLRQ� (QHUJHWLF 6WDWXV� DQG )RRG 
+DELWV RI (DVWHUQ� %HULQJ� 6HD $JH�� :DOOH\H� 3ROORFN� 7UDQVDFWLRQV RI WKH� $PHULFDQ )LVKHULHV 6RFLHW\ 
�������±���� 

0XOOLJDQ��7�-���&KDSPDQ��5�:��DQG %�/��%URZQ� ����� 0LWRFKRQGULDO '1$ DQDO\VLV RI ZDOOH\H SROORFN� Theragra 
chalcogramma� IURP WKH HDVWHUQ�%HULQJ�6HD DQG 6KHOLNRI 6WUDLW� *XOI RI $ODVND� &DQ� -� )LVK� $TXDW� 6FL� 
����������� 

2OVHQ� -�%�� 6�(� 0HUNRXULV� DQG -�(� 6HHE� ����� $Q�H[DPLQDWLRQ�RI VSDWLDO�DQG WHPSRUDO�JHQHWLF YDULDWLRQ LQ ZDOOH\H 
SROORFN �Theragra chalcogramma� XVLQJ DOOR]\PH� PLWRFKRQGULDO�'1$� DQG PLFURVDWHOOLWH GDWD� )LVK� %XOO� 
������������ 

5XJHQ� :�&� ����� 6SDWLDO�DQG WHPSRUDO�GLVWULEXWLRQ RI ODUYDO�ILVK LQ WKH ZHVWHUQ *XOI RI $ODVND� ZLWK�HPSKDVLV RQ 
WKH�SHULRG RI SHDN DEXQGDQFH�RI ZDOOH\H�SROORFN �Theragra chalcogramma� ODUYDH� 1:$)& 3URF� 5HS� ��� 
��� ����SS� 

6WUDP� '� /�� DQG -� 1� ,DQHOOL� ����� (DVWHUQ %HULQJ 6HD SROORFN WUDZO�ILVKHULHV��YDULDWLRQ LQ VDOPRQ E\FDWFK RYHU WLPH� 
DQG VSDFH� In &� &� .UXHJHU DQG &� (� =LPPHUPDQ� HGLWRUV� 3DFLILF�VDOPRQ� HFRORJ\ DQG PDQDJHPHQW RI 
ZHVWHUQ $ODVND V SRSXODWLRQV� $PHULFDQ )LVKHULHV 6RFLHW\� 6\PSRVLXP ��� %HWKHVGD� 0DU\ODQG� 

6KLPD� 0� ����� $ VWXG\ RI WKH�LQWHUDFWLRQ EHWZHHQ ZDOOH\H SROORFN DQG 6WHOOHU VHD OLRQV LQ WKH *XOI RI $ODVND� 3K�'� 
GLVVHUWDWLRQ� 8QLYHUVLW\ RI :DVKLQJWRQ� 6HDWWOH� :$ ������ 

http://www.afsc.noaa.gov/Publications/AFSC-TM/NOAA-TM-AFSC-158.pdf


   

      	            
          

      

	          
             

    

       
             

    

                  
  

                
          

      

             
        

               
            

                 
 

               
               

             

    

     

             
           

           
          

         
                 
                

           
            
  

           
         

            
            
     

         
  

      

FMP for Groundfish of the BSAI Management Area Appendix D 

6LGGRQ� (� &�� +HLQW]� 5� D�� 0XHWHU� )� -� ������� &RQFHSWXDO PRGHO RI HQHUJ\ DOORFDWLRQ LQ ZDOOH\H�SROORFN 
�7KHUDJUD�FKDOFRJUDPPD� IURP DJH���WR�DJH�� LQ�WKH VRXWKHDVWHUQ�%HULQJ�6HD� Deep Sea Research Part II: 
Topical Studies in Oceanography��94� ���±���� GRL���������M�GVU������������� 

6PDUW��7��,���6LGGRQ��(��&��� �'XII\�$QGHUVRQ� -� 7� ������� 9HUWLFDO�GLVWULEXWLRQV RI WKH�HDUO\ OLIH�VWDJHV RI ZDOOH\H� 
SROORFN �7KHUDJUD�FKDOFRJUDPPD� LQ WKH�6RXWKHDVWHUQ %HULQJ 6HD� Deep Sea Research Part II: Topical Studies 
in Oceanography��94� ���±���� GRL���������M�GVU�������� 

6WDEHQR��3�-���-�'��6FKXPDFKHU��.�0��%DLOH\��5�'��%URGHXU� DQG�(�'� &RNHOHW� ����� 2EVHUYHG�SDWFKHV RI ZDOOH\H 
SROORFN HJJV DQG ODUYDH LQ 6KHOLNRI 6WUDLW� $ODVND�� WKHLU FKDUDFWHULVWLFV� IRUPDWLRQ DQG SHUVLVWHQFH� )LVK� 
2FHDQRJU� ���6XSSO� ��� ������ 

7DNDKDVKL� <� DQG�<DPDJXFKL� +� ����� 6WRFN RI WKH $ODVND SROORFN LQ WKH�HDVWHUQ %HULQJ 6HD� %XOO� -SQ� 6RF� 6FL� 
)LVK� ����������� 

YRQ 6]DOD\ 3*� 6RPHUWRQ '$� .RWZLFNL 6� ����� &RUUHODWLQJ WUDZO DQG DFRXVWLF�GDWD�LQ WKH�(DVWHUQ %HULQJ 6HD� $ 
ILUVW�VWHS WRZDUG LPSURYLQJ ELRPDVV HVWLPDWHV RI ZDOOH\H SROORFN �Theragra chalcogramma� DQG 3DFLILF� 
FRG��Gadus macrocephalus�" )LVKHULHV 5HVHDUFK ����� ������ 

:DOOLQH� 3� '� ����� *HRVWDWLVWLFDO�VLPXODWLRQV RI HDVWHUQ %HULQJ 6HD ZDOOH\H SROORFN VSDWLDO�GLVWULEXWLRQV� WR 
HVWLPDWH VDPSOLQJ SUHFLVLRQ� ,&(6 -� 0DU� 6FL� ����������� 

:HVSHVWDG�9�*� DQG�7�-� 4XLQQ� ,,� ����� ,PSRUWDQFH RI FDQQLEDOLVP LQ WKH SRSXODWLRQ G\QDPLFV RI ZDOOH\H SROORFN� 
,Q��(FRORJ\ RI -XYHQLOH :DOOH\H 3ROORFN� Theragra chalcogramma� 12$$ 7HFKQLFDO 5HSRUW� 10)6 ���� 

:HVSHVWDG� 9�*� ����� 7KH VWDWXV RI %HULQJ 6HD SROORFN DQG�WKH HIIHFW RI WKH ³'RQXW +ROH´ ILVKHU\� )LVKHULHV �������� 
��� 

:RORWLUD� 5�-�� -U�� 7�0� 6DPSOH� 6�)� 1RHO� DQG�&�5� ,WHQ� ����� *HRJUDSKLF DQG�EDWK\PHWULF GLVWULEXWLRQV IRU PDQ\ 
FRPPHUFLDOO\ LPSRUWDQW ILVKHV DQG VKHOOILVKHV RII WKH�ZHVW FRDVW RI 1RUWK $PHULFD� EDVHG RQ UHVHDUFK VXUYH\ 
DQG FRPPHUFLDO FDWFK GDWD� �������� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&��� ����SS� 

D.2 Pacific cod (Gadus macrocephalus) 

D.2.1 Life History and General Distribution 

3DFLILF FRG LV�D WUDQVRFHDQLF�VSHFLHV� RFFXUULQJ DW GHSWKV IURP VKRUHOLQH WR�����P��7KH VRXWKHUQ�OLPLW RI WKH 
VSHFLHV¶ GLVWULEXWLRQ� LV DERXW ��° 1�� ODWLWXGH��ZLWK�D QRUWKHUQ� OLPLW RI DERXW ��° 1�� ODWLWXGH��$GXOWV DUH 
ODUJHO\ GHPHUVDO DQG IRUP DJJUHJDWLRQV�GXULQJ WKH�SHDN VSDZQLQJ VHDVRQ� ZKLFK H[WHQGV DSSUR[LPDWHO\ 
IURP )HEUXDU\ WKURXJK�$SULO��3DFLILF FRG HJJV DUH GHPHUVDO DQG�DGKHVLYH��(JJV KDWFK LQ�DERXW ���WR���� 
GD\V��3DFLILF FRG�ODUYDH XQGHUJR�PHWDPRUSKRVLV DW DERXW ���WR����PP��-XYHQLOH 3DFLILF FRG�VWDUW DSSHDULQJ 
LQ WUDZO VXUYH\V�DW D�IDLUO\ VPDOO VL]H� DV�VPDOO DV��� FP LQ WKH�HDVWHUQ %HULQJ 6HD� 3DFLILF�FRG FDQ JURZ WR 
EH PRUH WKDQ D PHWHU LQ OHQJWK��ZLWK�ZHLJKWV LQ H[FHVV RI ���NJ��7KH LQVWDQWDQHRXV UDWH RI QDWXUDO PRUWDOLW\ 
LV�FXUUHQWO\ HVWLPDWHG WR EH����� LQ WKH�%HULQJ 6HD�DQG $OHXWLDQ ,VODQGV �%6$,���$SSUR[LPDWHO\ ���SHUFHQW 
RI 3DFLILF�FRG DUH�PDWXUH�E\ DJH�� LQ WKH�%6$,� 7KH�PD[LPXP UHFRUGHG DJH�RI D�3DFLILF�FRG LV��� \HDUV�LQ 
WKH %6$,� 

6RPH�VWXGLHV�RI 3DFLILF�FRG LQ WKH�*XOI RI $ODVND�DQG DOVR VRPH�VWXGLHV�RI $WODQWLF FRG VXJJHVW WKDW� 
\RXQJ�RI�WKH�\HDU LQGLYLGXDOV�DUH�GHSHQGHQW RQ HHOJUDVV� EXW WKLV�GRHV�QRW DSSHDU WR EH�WKH�FDVH�LQ WKH� 
(%6� ,Q FRQWUDVW WR RWKHU SDUWV�RI WKH VSHFLHV¶ UDQJH� ZKHUH�VKHOWHUHG HPED\PHQWV�DUH�NH\ QXUVHU\ 
JURXQGV� KDELWDW XVH�RI DJH�� 3DFLILF�FRG LQ WKH�(%6 VHHPV�WR RFFXU DORQJ D�JUDGLHQW IURP FRDVWDO� 
GHPHUVDO �ERWWRP�GHSWKV�� ���P��WR�VKHOI�SHODJLF �ERWWRP�GHSWKV�������P���DOWKRXJK�GHQVLWLHV�QHDU WKH 
FRDVWDO ZDWHUV�RI WKH�$ODVND�SHQLQVXOD�DUH�PXFK KLJKHU WKDQ HOVHZKHUH� (YLGHQFH RI GHQVLW\�GHSHQGHQW 
KDELWDW�VHOHFWLRQ�DW�WKH�ORFDO�VFDOH�KDV�EHHQ�IRXQG��EXW�QR�FRQVLVWHQW�VKLIW�LQ�GLVWULEXWLRQ�RI MXYHQLOH�3DFLILF 
FRG LQ UHVSRQVH WR LQWHUDQQXDO�FOLPDWH YDULDELOLW\� 



   

      
  

            
        

  
 

  
  
            

     
          

    

           
             

  
   

           
   

         
                

   
             

               
             

        
    

     

         
            
              

     
             

 
     

            
               

    

FMP for Groundfish of the BSAI Management Area Appendix D 

$GXOW�3DFLILF�FRG�DUH�ZLGHO\�GLVWULEXWHG�DFURVV WKH�(%6��WR�GHSWKV�RI ����P��DQG�DUH URXWLQHO\ FDSWXUHG LQ 
HYHU\�VWUDWXP�RI�WKH DQQXDO�(%6�VKHOI�ERWWRP�WUDZO�VXUYH\���+RZHYHU��DGXOW�3DFLILF�FRG�GR�GLVSOD\ 
WHPSHUDWXUH�SUHIHUHQFHV� DQG (%6 VKHOI ERWWRP WUDZO VXUYH\ FDWFK UDWHV�LQ H[FHVV�RI �� NJ�KD�DUH�VHOGRP 
REVHUYHG�LQVLGH WKH ��GHJUHH�ERWWRP�WHPSHUDWXUH�LVRWKHUP� 2Q DYHUDJH� DGXOW 3DFLILF�FRG DUH�VWURQJO\ 
DVVRFLDWHG�ZLWK�WKH�VHDIORRU���+RZHYHU��GLHO�YHUWLFDO�PLJUDWLRQ�KDV DOVR�EHHQ�REVHUYHG��ZLWK�SDWWHUQV 
YDU\LQJ�VLJQLILFDQWO\�E\�ORFDWLRQ��ERWWRP�GHSWK��DQG�WLPH�RI�\HDU��GDLO\�GHSWK�FKDQJHV�DYHUDJLQJ���P�� 

3DFLILF�FRG�LQ�WKH�(%6 IRUP�ODUJH�VSDZQLQJ�DJJUHJDWLRQV���6SDZQLQJ�FRQFHQWUDWLRQV�KDYH�EHHQ�QRUWK�RI 
8QLPDN ,VODQG��LQ�WKH�YLFLQLW\�RI WKH�3ULELORI�,VODQGV��DW�WKH�VKHOI�EUHDN�QHDU�=KHPFKXJ�&DQ\RQ��DQG� 
DGMDFHQW WR LVODQGV�LQ WKH�FHQWUDO DQG ZHVWHUQ $OHXWLDQ ,VODQGV�DORQJ WKH�FRQWLQHQWDO VKHOI� ,W KDV�EHHQ 
VSHFXODWHG WKDW YDULDWLRQV�LQ VSDZQLQJ WLPH�PD\ EH�WHPSHUDWXUH�UHODWHG��DQG�WHPSHUDWXUH�LPSDFWV�RQ� 
VXUYLYDO DQG KDWFKLQJ RI HJJV�DQG GHYHORSPHQW RI HPEU\RV�DQG ODUYDH�KDYH�EHHQ GHPRQVWUDWHG� 

D.2.2 Relevant Trophic Information 

$JH�� �MXYHQLOH� 3DFLILF�FRG LQ WKH�(%6 KDYH�EHHQ VKRZQ WR FRQVXPH�SULPDULO\ DJH�� ZDOOH\H�SROORFN� 
HXSKDXVLLGV� ODUJH�FRSHSRGV� VQRZ DQG 7DQQHU FUDE ODUYDH� VHD�VQDLOV� DQG DUURZ ZRUPV� 7KLV�GLHW PD\ 
YDU\�ZLWK�WHPSHUDWXUH��ZLWK�KLJK�SURSRUWLRQV�RI DJH���ZDOOH\H�SROORFN�GXULQJ�ZDUP \HDUV�DQG�D�VKLIW�WR� 
HXSKDXVLLGV DQG�ODUJH�FRSHSRGV�GXULQJ�FRRO�\HDUV���)RU�FRPSDULVRQ�WR�RWKHU SDUWV RI�WKH�VSHFLHV¶�UDQJH�� 
DJH���3DFLILF�FRG�LQ�WKH�*XOI�RI�$ODVND�KDYH�EHHQ�IRXQG�WR�SUH\�PDLQO\�RQ�VPDOO�FDODQRLG�FRSHSRGV�� 
P\VLGV� DQG JDPPDULG DPSKLSRGV� DQG QHDU WKH�.XULO ,VODQGV�DQG .DPFKDWND� DJH�� ZDOOH\H�SROORFN KDYH� 
EHHQ�IRXQG�WR�SOD\�D�PDMRU UROH�LQ�WKH GLHW�RI MXYHQLOH�3DFLILF�FRG��� 

$GXOW�3DFLILF�FRG�LQ�WKH�(%6�KDYH�EHHQ�VKRZQ�WR�EH VLJQLILFDQW SUHGDWRUV�RI VQRZ DQG 7DQQHU FUDE LQ WKH 
HDVWHUQ %HULQJ 6HD� %DVHG RQ VWRPDFK FRQWHQWV RI DGXOW 3DFLILF�FRG VDPSOHG LQ DQQXDO (%6 VKHOI ERWWRP 
WUDZO�VXUYH\V�IURP������������KHUPLW FUDE��VQRZ FUDE��7DQQHU�FUDE��ZDOOH\H�SROORFN��HHOSRXW��DQG�ILVKHU\ 
RIIDO�DOO�FRQWULEXWHG DW�OHDVW �� RI WKH GLHW�E\ ZHLJKW�LQ DW�OHDVW�RQH VXUYH\ \HDU� ZLWK ZDOOH\H SROORFN 
EHLQJ E\ IDU WKH�PRVW LPSRUWDQW SUH\ LWHP E\ ZHLJKW �DYHUDJH�DFURVV�\HDUV� ����� )RU FRPSDULVRQ WR 
RWKHU SDUWV�RI WKH�VSHFLHV¶ UDQJH� DGXOW 3DFLILF�FRG LQ WKH�ZHVWHUQ *XOI RI $ODVND�KDYH�EHHQ VKRZQ WR 
FRQVXPH�SULPDULO\�HHOSRXWV��7DQQHU�FUDE��FUDQJRQLG�VKULPS��KHUPLW�FUDE��DQG�SRO\FKDHWHV�� 

3UHGDWRUV RI 3DFLILF FRG� LQFOXGH KDOLEXW�� VDOPRQ� VKDUN�� QRUWKHUQ� IXU VHDOV�� VHD OLRQV�� KDUERU SRUSRLVHV� 
YDULRXV ZKDOH VSHFLHV��DQG WXIWHG�SXIILQ� 

D.2.3 Habitat and Biological Associations 

Egg/Spawning� 6SDZQLQJ WDNHV�SODFH�LQ WKH�VXEOLWWRUDO�EDWK\DO ]RQH ����WR�����P� QHDU WKH ERWWRP��(JJV 
VLQN WR�WKH ERWWRP DIWHU IHUWLOL]DWLRQ��DQG DUH VRPHZKDW DGKHVLYH��2SWLPDO WHPSHUDWXUH IRU LQFXEDWLRQ�LV �
WR�� �&��RSWLPDO VDOLQLW\ LV ���WR ���SSW� DQG RSWLPDO R[\JHQ�FRQFHQWUDWLRQ LV IURP ��WR���SSP WR VDWXUDWLRQ� 
/LWWOH�LV�NQRZQ�DERXW WKH RSWLPDO�VXEVWUDWH W\SH�IRU HJJ�LQFXEDWLRQ� 

Larvae� /DUYDH�DUH�HSLSHODJLF� RFFXUULQJ SULPDULO\ LQ WKH XSSHU ���P RI WKH ZDWHU FROXPQ�VKRUWO\ DIWHU 
KDWFKLQJ��PRYLQJ�GRZQZDUG�LQ�WKH�ZDWHU�FROXPQ�DV�WKH\�JURZ� 

Juveniles� -XYHQLOHV RFFXU PRVWO\�RYHU�WKH�LQQHU FRQWLQHQWDO�VKHOI�DW�GHSWKV�RI ���WR����P�� 

Adults� $GXOWV RFFXU LQ�GHSWKV IURP WKH VKRUHOLQH WR�����P��$YHUDJH GHSWK�RI RFFXUUHQFH WHQGV WR�YDU\ 
GLUHFWO\ ZLWK DJH�IRU DW OHDVW WKH�ILUVW IHZ \HDUV�RI OLIH� ZLWK PDWXUH�ILVK FRQFHQWUDWHG RQ WKH�RXWHU FRQWLQHQWDO 
VKHOI��3UHIHUUHG�VXEVWUDWH LV VRIW�VHGLPHQW��IURP PXG�DQG�FOD\�WR�VDQG� 



   

      

 

 
 

 
 

  
 
 

 

 
 

 
 

 
  

 
   

 
  

   
 

 
 

 
 

 
 

  
 

 
 

 
 
  

 

 
 

  
 

 

 

 
 

 
  

 
  

 

 
  

 
 

 

  
 

 

  
 
 

 
 

 
 

 

   
 

  
  

 

  
 
 

 
  

 

 

 
 

 

  

              
     

          
         

              
   

                
     

               

              
      

   
           

     
           

 

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Pacific cod 

Oceano 
-

Stage - 
EFH 
Level 

Duration 
or Size Diet/Prey 

Season/ 
Time 

Locatio 
n 

Water 
Colum 
n 

Botto 
m 
Type 

graphic 
Feature 
s Other 

(JJV ������ 
GD\V 

1$ ZLQWHU± 
VSULQJ 

8 ' 0� 
60� 
06 �6 

8 RSWLPXP �± 
��& 

RSWLPXP 
VDOLQLW\ ��±��� 
SSW 

/DUYDH 8������� 
GD\V� WR� 
����FP 

1$ ZLQWHU± 
VSULQJ 

0&6� 
2&6 

3� 0� 
60� 
06� 6 

8 

(DUO\ 
-XYHQLOHV 

WR���FP VPDOO FDODQRLG� 
FRSHSRGV� 
P\VLGV� 
JDPPDULG� 
DPSKLSRGV 

ZLQWHU� 
VSULQJ 

0&6� 
2&6 

' 0� 
60� 
06� 6 

8 

/DWH� 
-XYHQLOHV 

WR����FP LQYHUWHEUDWHV� 
SROORFN� 
IODWILVK��ILVKHU\ 
GLVFDUGV� 

DOO \HDU ,&6�� 
0&6� 
2&6 

' 0� 
60� 
06� 
6� 
&%� 
*� 
6$9 

8 

$GXOWV !���FP SROORFN� 
IODWILVK��ILVKHU\ 
GLVFDUGV� FUDE 

VSDZQLQJ� 
�)HE�$SU� 

,&6�� 
0&6� 
2&6 

' 0� 
60� 
06� 
6� 
&%� * 

8 

QRQ� 
VSDZQLQJ� 

,&6� 
0&6� 

�0D\�-DQ� 2&6 

D.2.4 Literature 

$ERRNLUH� $�$�� -�)� 3LDWW� DQG�%�/� 1RUFURVV� ����� -XYHQLOH JURXQGILVK KDELWDW LQ .DFKHPDN %D\� $ODVND� GXULQJ� 
ODWH�VXPPHU� $ODVND�)LVKHU\ 5HVHDUFK %XOOHWLQ ����������� 

$ERRNLUH�� $�$��� -�7�� 'XII\�$QGHUVRQ� DQG� &�0� -XPS� ����� +DELWDW DVVRFLDWLRQV DQG GLHW RI \RXQJ�RI�WKH�\HDU 
3DFLILF�FRG �Gadus macrocephalus� QHDU .RGLDN� $ODVND� 0DULQH %LRORJ\ ������������ 

$OEHUV� :�'�� DQG�3�-� $QGHUVRQ� ����� 'LHW RI 3DFLILF FRG� Gadus macrocephalus� DQG SUHGDWLRQ�RQ�WKH QRUWKHUQ�SLQN 
VKULPS� Pandalus borealis��LQ�3DYORI�%D\��$ODVND��)LVK��%XOO���8�6������������� 

$OGHUGLFH� '�)�� DQG &�5� )RUUHVWHU� ����� (IIHFWV RI VDOLQLW\� WHPSHUDWXUH� DQG GLVVROYHG R[\JHQ RQ HDUO\ GHYHORSPHQW 
RI WKH�3DFLILF�FRG �Gadus macrocephalus���-��)LVK��5HV��%RDUG�&DQ� ����������� 

%DNNDOD� 5�*� ����� 3DFLILF�FRG RI WKH�HDVWHUQ %HULQJ 6HD� ,QW� 1� 3DF� )LVK� &RPP� %XOO� ����������� 

%DNNDOD� 5�*��:HVWUKHLP� 6� 0LVKLPD� &� =KDQJ� DQG (� %URZQ� ����� 'LVWULEXWLRQ RI 3DFLILF� FRG �Gadus 
macrocephalus� LQ�WKH 1RUWK�3DFLILF�2FHDQ� ,QW� 1� 3DF&RPP����������� 

%LDQ��;���;��=KDQJ��<��6DNXUDL��;��-LQ��7��*DR��5��:DQ��DQG -��<DPDPRWR��������7HPSHUDWXUH�PHGLDWHG VXUYLYDO� 
GHYHORSPHQW DQG KDWFKLQJ YDULDWLRQ RI 3DFLILF�FRG Gadus macrocephalus HJJV� -�%LRO� ���������� 

%LDQ��;���;��=KDQJ��<��6DNXUDL��;��-LQ��5��:DQ��7��*DR��DQG -��<DPDPRWR��������,QWHUDFWLRQ HIIHFWV RI LQFXEDWLRQ 
WHPSHUDWXUH�DQG VDOLQLW\ RQ WKH�HDUO\ OLIH�VWDJHV RI SDFLILF�FRG *DGXV PDFURFHSKDOXV� 'HHS�6HD�5HVHDUFK ,, 
������������ 



   

           
 

               
     

                
          

                  
 

        
              

             
        

        
           

          
          

                 
        

  

              
      

           
           

              
     

                
    

    
      

              
            

               
       

               
            

                  
           

 

              
          

     
             

      

             
           

FMP for Groundfish of the BSAI Management Area Appendix D 

%URGHXU��5�'���DQG :��&��5XJHQ������� 'LHO�YHUWLFDO�GLVWULEXWLRQ RI LFKWK\RSODQNWRQ LQ WKH QRUWKHUQ *XOI RI $ODVND� 
)LVK��%XOO���8�6������������� 

&RQQHUV� 0�(�� DQG 3� 0XQUR� ����� (IIHFWV RI FRPPHUFLDO ILVKLQJ RQ ORFDO DEXQGDQFH� RI 3DFLILF� FRG �*DGXV 
PDFURFHSKDOXV� LQ WKH�%HULQJ 6HD%XOO� ������������ 

'R\OH� 0�-�� 6�-� 3LFTXHOOH� .�/� 0LHU� 0�&� 6SLOODQH� DQG 1�$� %RQG� ����� /DUYDO ILVK DEXQGDQFH� DQG SK\VLFDO 
IRUFLQJ LQ WKH *XOI RI $ODVND� ���������� 3URJ� 2FHDQRJU� ������������� 

'XQQ� -�5�� DQG $�&� 0DWDUHVH� ����� $ UHYLHZ RI WKH�HDUO\ OLIH KLVWRU\ RI QRUWKHDVW�3DFLILF JDGRLG ILVKHV� )LVK� 5HV� 
���������� 

)DUOH\��(�9��-U�� 5�$��+HLQW]��$�*��$QGUHZV��DQG 7�3��+XUVW��,Q SUHVV��6L]H��GLHW��DQG FRQGLWLRQ RI DJH�� 3DFLILF�FRG 
�Gadus macrocephalus� GXULQJ ZDUP DQG FRRO FOLPDWH�VWDWHV LQ WKH�HDVWHUQ %HULQJ 6HD� 'HHS�6HD 5HV� ,,� 

)RUUHVWHU� &�5�� DQG '�)� $OGHUGLFH� ����� (IIHFWV RI VDOLQLW\ DQG WHPSHUDWXUH�RQ HPEU\RQLF�GHYHORSPHQW RI 3DFLILF� 
FRG��Gadus macrocephalus�� -� )LVK� 5HV� %RDUG &DQ� ����������� 

+LUVFKEHUJHU�� :�$��� DQG *�%�� 6PLWK�� ������ 6SDZQLQJ� RI WZHOYH JURXQGILVK� VSHFLHV LQ� $ODVND DQG 3DFLILF &RDVW 
UHJLRQV� �������� 8�6� 'HSW� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6 )�1:&���� ���S� 

+XUVW��7�3���'�:��&RRSHU��-�7� 'XII\�$QGHUVRQ� DQG�(�9� )DUOH\� ����� &RQWUDVWLQJ FRDVWDO DQG�VKHOI QXUVHU\ KDELWDWV 
RI 3DFLILF�FRG LQ WKH�VRXWKHDVWHUQ %HULQJ 6HD� ,&(6 -� 6FLH� ����������� 

+XUVW� 7�3�� '�:� &RRSHU� -�6� 6FKHLQJURVV� (�0� 6HDOH� %�-� /DXUHO� DQG 0�/� 6SHQFHU� ����� (IIHFWV RI RQWRJHQ\� 
WHPSHUDWXUH� DQG OLJKW� RQ YHUWLFDO� PRYHPHQWV RI ODUYDO� 3DFLILF FRG� �Gadus macrocephalus). )LVKHULHV� 
2FHDQRJUDSK\ ����������� 

+XUVW� 7�3�� %�-� /DXUHO� DQG /� &LDQQHOOL������ 2QWRJHQHWLF SDWWHUQV DQG WHPSHUDWXUH�GHSHQGHQW JURZWK�UDWHV LQ WKH 
HDUO\ OLIH�VWDJHV RI 3DFLILF�FRG �Gadus macrocephalus�������������� 

+XUVW��7�3�� -�+� 0RVV� DQG -�$� 0LOOHU� ����� 'LVWULEXWLRQDO�SDWWHUQV RI ��JURXS�3DFLILF FRG��Gadus macrocephalus�� 
LQ WKH�HDVWHUQ %HULQJ 6HD�XQGHU YDULDEOH�UHFUXLWPHQW DQG WKHUPDO FRQGLWLRQV� ,&(6 -� 0DU����������� 

+XUVW� 7�3�� 6�%� 0XQFK� .�$� /DYHOOH� ����� 7KHUPDO UHDFWLRQ�QRUPV IRU JURZWK�YDU\ DPRQJ�FRKRUWV RI 3DFLILF FRG� 
�Gadus macrocephalus�� 0DU� %LRO� �������������� 

.HWFKHQ� .�6� ����� 2EVHUYDWLRQV RQ WKH HFRORJ\ RI WKH 3DFLILF FRG��Gadus macrocephalus� LQ &DQDGLDQ ZDWHUV� -� 
)LVK� 5HV� %RDUG�&DQ� ����������� 

/DPDQ��(�$���&�1��5RRSHU��6��5RRQH\��.��7XUQHU��'��&RRSHU��DQG 0��=LPPHUPDQQ��,Q SUHVV��0RGHO�EDVHG HVVHQWLDO 
ILVK�KDELWDW GHILQLWLRQV IRU HDVWHUQ�%HULQJ�6HD JURXQGILVK�VSHFLHV� [[[� 

/DQJ� *�0�� 3�$� /LYLQJVWRQ� DQG�.�$� 'RGG� ����� *URXQGILVK IRRG�KDELWV DQG SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW 
SUH\ VSHFLHV LQ WKH HDVWHUQ %HULQJ 6HD IURP �����WKURXJK ����� 12$$ � 

/DXUHO� %�-�� /�$� &RSHPDQ� DQG�&�&� 3DUULVK� ����� 5ROH RI WHPSHUDWXUH RQ OLSLG�IDWW\ DFLG�FRPSRVLWLRQ LQ 3DFLILF 
FRG��Gadus macrocephalus� HJJV DQG�XQIHG�ODUYDH� 0DU� %LRO� �������������� 

/DXUHO� %�-�� 7�3� +XUVW� DQG /� &LDQQHOOL� ����� $Q H[SHULPHQWDO�H[DPLQDWLRQ RI WHPSHUDWXUH LQWHUDFWLRQV LQ WKH PDWFK� 
PLVPDWFK K\SRWKHVLV IRU 3DFLILF FRG ODUYDH� &DQ� -� )LVK� $TXDW� 6FL� ��������� 

/DXUHO� %�-�� 7�3� +XUVW� /�$� &RSHPDQ� DQG 0� :� 'DYLV� ����� 7KH UROH RI WHPSHUDWXUH RQ�WKH JURZWK�DQG VXUYLYDO 
RI HDUO\ DQG ODWH�KDWFKLQJ 3DFLILF�FRG ODUYDH��Gadus macrocephalus�� -RXUQDO RI 3ODQNWRQ 5HVHDUFK �������� 
����� 

/DXUHO��%�-���&�+� 5\HU��%� .QRWK��DQG $�:� 6WRQHU� ����� 7HPSRUDO DQG RQWRJHQHWLF VKLIWV LQ�KDELWDW XVH RI MXYHQLOH 
3DFLILF�FRG �Gadus macrocephalus�� -RXUQDO RI ([SHULPHQWDO 0DULQH %LRORJ\ DQG�(FRORJ\ ���������� 

/DXUHO�� %�-�� $�:�� 6WRQHU�� &�+�� 5\HU�� 7�3�� +XUVW�� DQG $�$�� $ERRNLUH�� ������ &RPSDUDWLYH KDELWDW� DVVRFLDWLRQV LQ 
MXYHQLOH�3DFLILF�FRG DQG RWKHU JDGLGV XVLQJ VHLQHV� EDLWHG FDPHUDV DQG ODERUDWRU\ WHFKQLTXHV� ����� -RXUQDO 
RI ([SHULPHQWDO 0DULQH %LRORJ\ DQG�(FRORJ\ ���������� 

/LYLQJVWRQ� 3�$� ����� ,QWHUDQQXDO WUHQGV LQ 3DFLILF FRG� Gadus macrocephalus� SUHGDWLRQ RQ WKUHH�FRPPHUFLDOO\ 
LPSRUWDQW FUDE VSHFLHV LQ WKH�HDVWHUQ %HULQJ 6HD� )LVK� %XOO�� 8�6� ����������� 



   

            
              

    

                
            

                
              

               
           

  

           
           

            
           

  

             
            

               
         

               
       

    
          

          
  

               
            
 

              
        

             
             
           

               

              
       

                 
            

             

           
           

             
  

            
          

FMP for Groundfish of the BSAI Management Area Appendix D 

/LYLQJVWRQ� 3�$� ����� 3DFLILF FRG� In 3�$� /LYLQJVWRQ �HGLWRU�� *URXQGILVK IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\� 
LPSRUWDQW�SUH\ VSHFLHV LQ WKH HDVWHUQ %HULQJ 6HD IURP �����WR������ S� ������ 8�6� 'HSW� &RPPHUFH�� 12$$� 
7HFK� 0HPR� 10)6 )�1:&����� 

0DWDUHVH� $�&�� $�:� .HQGDOO -U�� '�0� %ORRG� DQG %�0� 9LQWHU� ����� /DERUDWRU\ JXLGH�WR HDUO\ OLIH�KLVWRU\ VWDJHV 
RI QRUWKHDVW�3DFLILF�ILVKHV� 8�6� 'HSW� &RPPHUFH� 12$$ 7HFK� 5HS� 10)6 ��� ��� S� 

0RLVHHY� 3�$� ����� &RG DQG IORXQGHUV RI IDU HDVWHUQ ZDWHUV� ,]Y� 7LNKRRNHDQ� 1DXFKQR�LVVOHG� ,QVW� 5\EQ� .KR]� 
2NHDQRJU� ��� ��� S� �7UDQVO� IURP 5XVVLDQ� )LVK� 5HV� %RDUG &DQ� 7UDQVO� 6HU� ����� 

0RVV� -�+�� 0�)� =DOHVNL� 5�$� +HLQW]� ,Q SUHVV� 'LVWULEXWLRQ� GLHW� DQG HQHUJHWLF FRQGLWLRQ RI DJH���ZDOOH\H SROORFN� 
�*DGXV FKDOFRJUDPPXV� DQG 3DFLILF�FRG �Gadus macrocephalus� LQKDELWLQJ�WKH *XOI RI $ODVND� 'HHS�6HD 
5HV� ,,� 

1DWLRQDO 2FHDQLF�DQG $WPRVSKHULF $GPLQLVWUDWLRQ��12$$�� ����� %HULQJ� &KXNFKL� DQG %HDXIRUW 6HDV��&RDVWDO DQG 
RFHDQ ]RQHV VWUDWHJLF�DVVHVVPHQW� 'DWD�$WODV� 8�6� 'HSW� &RPPHUFH� 12$$� 1DWLRQDO 2FHDQ 6HUYLFH� 

1DWLRQDO 2FHDQLF�DQG $WPRVSKHULF�$GPLQLVWUDWLRQ �12$$�� ����� :HVW FRDVW RI 1RUWK $PHULFD��&RDVWDO DQG RFHDQ 
]RQHV VWUDWHJLF�DVVHVVPHQW� 'DWD�$WODV� 8�6� 'HSW� &RPPHUFH� 12$$� 1DWLRQDO 2FHDQ 6HUYLFH�DQG 1DWLRQDO 
0DULQH�)LVKHULHV 6HUYLFH� 

1HLGHWFKHU� 6�.�� 7�3� +XUVW� /� &LDQQHOOL� DQG�(�$� /RJHUZHOO� ����� 6SDZQLQJ SKHQRORJ\ DQG�JHRJUDSK\ RI $OHXWLDQ� 
,VODQGV DQG HDVWHUQ %HULQJ 6HD 3DFLILF�FRG �Gadus macrocephalus�� 'HHS�6HD 5HV� ,, ������������ 

1LFKRO� '�*�� 7� +RQNDOHKWR� DQG�*�*� 7KRPSVRQ� 3UR[LPLW\ RI 3DFLILF FRG�WR�WKH VHD IORRU� 8VLQJ DUFKLYDO WDJV WR� 
HVWLPDWH�ILVK DYDLODELOLW\ WR UHVHDUFK ERWWRP WUDZOV� )LVK� 5HV� ����������� 

1LFKRO� '�*�� 6� .RWZLFNL� DQG 0� =LPPHUPDQ� ����� 'LHO YHUWLFDO PLJUDWLRQ RI DGXOW 3DFLILF� FRG Gadus 
macrocephalus LQ $ODVND� -� )LVK %LRO� ����������� 

3DUNHU�6WHWWHU��6�/���-�.��+RUQH��(�9��)DUOH\��'�+� %DUEHH��$�*��$QGUHZV ,,,��/�%��(LVQHU��DQG -�0��1RPXUD�� 6XPPHU 
GLVWULEXWLRQV RI IRUDJH�ILVK LQ WKH�HDVWHUQ %HULQJ 6HD� 'HHS�6HD�5HV� ,, ����������� 

3KLOOLSV��$�&���DQG -�&��0DVRQ��������$ WRZHG��VHOI�DGMXVWLQJ VOHG�VDPSOHU IRU GHPHUVDO ILVK HJJV DQG�ODUYDH� )LVK� 
5HV� ���������� 

3ROWHY� <X�1� ����� 6SHFLILF� IHDWXUHV RI VSDWLDO GLVWULEXWLRQ RI 3DFLILF FRG *DGXV PDFURFHSKDOXV LQ ZDWHUV RII WKH� 
HDVWHUQ�FRDVW RI WKH QRUWKHUQ�.XULO ,VODQGV DQG WKH VRXWKHUQ H[WUHPLW\�RI .DPFKDWND� -RXUQDO RI ,FKWK\RORJ\� 
����������� 

3ROWHY� <X�1�� DQG '�<X� 6WRPLQRN� ����� )HHGLQJ KDELWV RI WKH�3DFLILF�FRG *DGXV PDFURFHSKDOXV LQ RFHDQLF�ZDWHUV 
RI WKH QRUWKHUQ�.XULO ,VODQGV DQG VRXWKHDVW .DPFKDWND��5XVV��-��0DU��%LRO� ����������� 

5XJHQ� :�&�� DQG $�&� 0DWDUHVH� ����� 6SDWLDO DQG WHPSRUDO GLVWULEXWLRQ DQG UHODWLYH� DEXQGDQFH� RI 3DFLILF� FRG 
�Gadus macrocephalus� ODUYDH�LQ WKH�ZHVWHUQ *XOI RI $ODVND� 1:$)& 3URF� 5HS� ������ $YDLODEOH IURP 
$ODVND )LVK� 6FL� &HQWHU� ���� 6DQG 3RLQW�:D\ 1(�� 6HDWWOH� :$ ����������� 

6DNXUDL� <�� DQG 7� +DWWRUL� ����� 5HSURGXFWLYH EHKDYLRU RI 3DFLILF FRG LQ FDSWLYLW\� )LVK�6FL� ����������� 

6DYLQ� $�%� ����� 6HDVRQDO�GLVWULEXWLRQ DQG PLJUDWLRQV RI 3DFLILF FRG Gadus macrocephalus �*DGLGDH� LQ $QDG\U 
%D\ DQG�DGMDFHQW ZDWHUV� -RXUQDO RI ,FKWK\RORJ\ ����������� 

6KL� <�� '� 5� *XQGHUVRQ� 3� 0XQUR� DQG�-� '� 8UEDQ� ����� (VWLPDWLQJ PRYHPHQW UDWHV RI 3DFLILF FRG� �Gadus 
macrocephalus� LQ�WKH %HULQJ�6HD DQG WKH *XOI RI $ODVND XVLQJ�PDUN�UHFDSWXUH�PHWKRGV� 135% 3URMHFW ��� 
)LQDO 5HSRUW� 1RUWK 3DFLILF�5HVHDUFK %RDUG� �����:HVW �UG $YHQXH� 6XLWH ���� $QFKRUDJH� $. ������ 

6KLPDGD��$�0���DQG '�.��.LPXUD� ������6HDVRQDO PRYHPHQWV RI 3DFLILF�FRG� Gadus macrocephalus� LQ WKH HDVWHUQ 
%HULQJ 6HD�DQG DGMDFHQW ZDWHUV EDVHG RQ WDJ�UHFDSWXUH GDWD� )LVK� %XOO� ����������� 

6SLHV� ,� ����� /DQGVFDSH�JHQHWLFV UHYHDOV SRSXODWLRQ VXEGLYLVLRQ LQ %HULQJ 6HD�DQG $OHXWLDQ ,VODQGV 3DFLILF�FRG� 
76RFL� �������������� 

6WDUN� -�:�*HRJUDSKLF� DQG VHDVRQDO YDULDWLRQV LQ PDWXUDWLRQ DQG JURZWK RI IHPDOH� 3DFLILF FRG �Gadus 
macrocephalus� LQ�WKH *XOI RI $ODVND DQG %HULQJ�6HD� )LVK� %XOO� ������������ 
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6WRQH� 5�3� ����� &RUDO KDELWDW�LQ WKH $OHXWLDQ ,VODQGV RI $ODVND��GHSWK GLVWULEXWLRQ� ILQH�VFDOH�VSHFLHV DVVRFLDWLRQV� 
DQG ILVKHULHV LQWHUDFWLRQV� &RUDO 5HHIV ����������� 

6WUDVEXUJHU��:�:���1��+LOOJUXEHU� $�,� 3LQFKXN� DQG )�-� 0XHWHU)HHGLQJ HFRORJ\ RI DJH�� ZDOOH\H SROORFN �Gadus 
chalcogrammus� DQG 3DFLILF�FRG �Gadus macrocephalus� LQ WKH�VRXWKHDVWHUQ %HULQJ 6HD� 'HHS�6HD 5HV� ,, 
������������ 

7KRPSVRQ� *�*�� DQG�:�$� 3DOVVRQ� ����� $VVHVVPHQW RI WKH 3DFLILF�FRG VWRFN LQ WKH�$OHXWLDQ ,VODQGV� ,Q 3ODQ 7HDP 
IRU *URXQGILVK� )LVKHULHV RI WKH %HULQJ� 6HD�$OHXWLDQ� ,VODQGV �FRPSLOHU�� 6WRFN� DVVHVVPHQW DQG ILVKHU\� 
HYDOXDWLRQ UHSRUW IRU WKH JURXQGILVK UHVRXUFHV RI WKH %HULQJ 6HD�$OHXWLDQ ,VODQGV UHJLRQV� S� �������� 1RUWK 
3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� ����:� �WK $YHQXH 6XLWH ���� $QFKRUDJH� $. ������ 

7KRPSVRQ� *�*� ����� $VVHVVPHQW RI WKH�3DFLILF�FRG VWRFN LQ WKH�(DVWHUQ %HULQJ 6HD� In 3ODQ�7HDP IRU *URXQGILVK� 
)LVKHULHV RI WKH�%HULQJ 6HD�$OHXWLDQ ,VODQGV �FRPSLOHU�� 6WRFN DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW IRU 
WKH JURXQGILVK� UHVRXUFHV RI WKH %HULQJ� 6HD�$OHXWLDQ� ,VODQGV UHJLRQV� S� �������� 1RUWK� 3DFLILF )LVKHU\� 
0DQDJHPHQW &RXQFLO� ����:� �WK $YHQXH 6XLWH ���� $QFKRUDJH� $. ������ 

7KRPVRQ� -�$� 2Q WKH�GHPHUVDO TXDOLW\ RI WKH�IHUWLOL]HG HJJV RI 3DFLILF�FRG� Gadus macrocephalus 7LOHVLXV� ����� -� 
)LVK� 5HV� %RDUG�&DQ��������������� 

7XUQHU��.���&�1��5RRSHU��6��5RRQH\��(��/DPDQ��'� &RRSHU� DQG 0� =LPPHUPDQQ� ,Q SUHVV� 0RGHO�EDVHG HVVHQWLDO ILVK 
KDELWDW�GHILQLWLRQV IRU $OHXWLDQ ,VODQGV JURXQGILVK VSHFLHV� 12$$ 7HFK� 0HPR� 10)6�$)6&�[[[� 

:HVWUKHLP� 6�-� ����� 2Q WKH�3DFLILF�FRG �Gadus macrocephalus� LQ %ULWLVK &ROXPELD ZDWHUV� DQG D FRPSDULVRQ�ZLWK� 
3DFLILF�FRG HOVHZKHUH� DQG $WODQWLF�FRG �G. morhua���&DQ��7HFK��5HS��)LVK��$TXDW��6FL������������S� 

<DQJ� 0��6� ����� 'LHW FKDQJHV RI 3DFLILF FRG��Gadus macrocephalus� LQ 3DYORI %D\ DVVRFLDWHG ZLWK FOLPDWH�FKDQJHV 
LQ�WKH *XOI RI $ODVND EHWZHHQ������DQG������ )LVK� %XOO� ������������ 

<HXQJ� &�� DQG 5�$� 0F&RQQDXJKH\� ����� 8VLQJ DFRXVWLF�EDFNVFDWWHU IURP D� VLGHVFDQ VRQDU WR H[SODLQ ILVK DQG 
LQYHUWHEUDWH�GLVWULEXWLRQV� D�FDVH�VWXG\ LQ %ULVWRO %D\� $ODVND� ,&(6 -RXUQDO RI 0DULQH�6FLHQFH������������ 

D.3 Sablefish (Anoplopoma fimbria) 

D.3.1 Life History and General Distribution 

6DEOHILVK�DUH GLVWULEXWHG�IURP 0H[LFR�WKURXJK�WKH *2$ WR�WKH $OHXWLDQ�&KDLQ��%HULQJ 6HD��DORQJ WKH $VLDQ 
FRDVW IURP 6DJDPL %D\��DQG�DORQJ WKH 3DFLILF VLGHV RI +RQVKX DQG +RNNDLGR�,VODQGV DQG�WKH .DPFKDWND 
3HQLQVXOD��$GXOW VDEOHILVK�RFFXU DORQJ WKH FRQWLQHQWDO VORSH� VKHOI JXOOLHV��DQG�LQ�GHHS�IMRUGV VXFK DV 3ULQFH 
:LOOLDP 6RXQG�DQG�VRXWKHDVW $ODVND��DW GHSWKV JHQHUDOO\ JUHDWHU WKDQ�����P��$GXOWV DUH DVVXPHG�WR�EH 
GHPHUVDO EHFDXVH WKH\ DUH FDXJKW LQ�ERWWRP WUDZOV DQG�ZLWK�ERWWRP ORQJOLQH JHDU��6SDZQLQJ RU YHU\ ULSH 
VDEOHILVK DUH�REVHUYHG LQ ODWH�ZLQWHU RU HDUO\ VSULQJ DORQJ WKH�FRQWLQHQWDO VORSH� (JJV�DUH�UHOHDVHG QHDU WKH 
ERWWRP ZKHUH WKH\ LQFXEDWH��$IWHU KDWFKLQJ DQG�\RON DGVRUSWLRQ��WKH ODUYDH�ULVH�WR WKH�VXUIDFH� ZKHUH�WKH\ 
KDYH�EHHQ FROOHFWHG ZLWK QHXVWRQ QHWV� /DUYDH�DUH�RFHDQLF WKURXJK WKH�VSULQJ DQG E\ ODWH�VXPPHU� VPDOO 
SHODJLF�MXYHQLOHV���� WR �� FP� KDYH�EHHQ REVHUYHG DORQJ WKH�RXWHU FRDVWV�RI 6RXWKHDVW $ODVND� ZKHUH�WKH\ 
PRYH LQWR VKDOORZ ZDWHUV�WR VSHQG WKHLU ILUVW ZLQWHU� 'XULQJ PRVW \HDUV� WKHUH DUH�RQO\ D�IHZ SODFHV�ZKHUH 
MXYHQLOHV KDYH EHHQ� IRXQG GXULQJ WKHLU ILUVW ZLQWHU DQG� VHFRQG VXPPHU�� ,W LV QRW FOHDU LI WKH MXYHQLOH 
GLVWULEXWLRQ�LV KLJKO\ VSHFLILF RU DSSHDUV VR�EHFDXVH VDPSOLQJ LV VSDUVH� 'XULQJ WKH�RFFDVLRQDO WLPHV�RI ODUJH 
\HDU�FODVVHV� WKH�MXYHQLOHV�DUH�HDVLO\ IRXQG LQ PDQ\ LQVKRUH�DUHDV�GXULQJ WKHLU VHFRQG VXPPHU� 7KH\ DUH 
W\SLFDOO\ ���WR����FP ORQJ GXULQJ WKHLU VHFRQG�VXPPHU��DIWHU ZKLFK�WKH\ OHDYH WKH QHDUVKRUH ED\V��2QH RU 
WZR�\HDUV ODWHU��WKH\ EHJLQ�DSSHDULQJ RQ�WKH FRQWLQHQWDO VKHOI DQG�PRYH WR�WKHLU DGXOW GLVWULEXWLRQ�DV ODWH 
MXYQLOHV�RU�PDWXUH�DGXOWV �+DQVHOPDQ�HW�DO�������� 

3HODJLF RFHDQ FRQGLWLRQV DSSHDU WR�GHWHUPLQH ZKHQ�VWURQJ \RXQJ�RI�WKH�\HDU VXUYLYDO RFFXUV� :DWHU PDVV� 
PRYHPHQWV�DQG WHPSHUDWXUH�DSSHDU WR EH UHODWHG WR UHFUXLWPHQW VXFFHVV �6LJOHU HW DO� ������ $ERYH�DYHUDJH� 
\RXQJ RI WKH�\HDU VXUYLYDO ZDV�VRPHZKDW PRUH�OLNHO\ ZLWK QRUWKHUO\ ZLQWHU FXUUHQWV DQG PXFK OHVV OLNHO\ 
IRU�\HDUV ZKHQ WKH GULIW ZDV VRXWKHUO\5HFUXLWPHQW VXFFHVV�DOVR DSSHDUHG UHODWHG WR ZDWHU WHPSHUDWXUH DQG 
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WKH SRVLWLRQ�RI WKH 1RUWK�3DFLILF 3RODU )URQW LQ�WKH IDOO EHIRUH VSDZQLQJ �6KRWZHOO HW DO�������� $QRWKHU 
VWXG\ OLQNHG UHFHQW UHFUXLWPHQW�YDULDELOLW\ WR KLJK FKORURSK\OO�a DQG MXYHQLOH SLQN VDOPRQ�DEXQGDQFH LQ 
6RXWKHDVW $ODVND �0DUWLQVRQ�HW DO������� 5HFUXLWPHQW VXFFHVV GLG�QRW DSSHDU WR�EH GLUHFWO\ UHODWHG WR WKH 
SUHVHQFH�RI (O 1LxR RU HGGLHV� EXW WKHVH�SKHQRPHQD�FRXOG SRWHQWLDOO\ LQIOXHQFH�UHFUXLWPHQW LQGLUHFWO\ LQ 
\HDUV�IROORZLQJ�WKHLU RFFXUUHQFH �6LJOHU�HW�DO��������� 

:KLOH SHODJLF RFHDQLF FRQGLWLRQV GHWHUPLQH WKH HJJ��ODUYDO��DQG�MXYHQLOH VXUYLYDO WKURXJK�WKHLU ILUVW VXPPHU�� 
MXYHQLOH�VDEOHILVK VSHQG � WR � \HDUV�LQ GHPHUVDO KDELWDW DORQJ WKH�VKRUHOLQHV�DQG FRQWLQHQWDO VKHOI EHIRUH� 
WKH\ UHFUXLW WR�WKHLU DGXOW KDELWDW��SULPDULO\ DORQJ WKH XSSHU FRQWLQHQWDO VORSH��RXWHU FRQWLQHQWDO VKHOI��DQG� 
GHHS JXOOLHV� $V�MXYHQLOHV�LQ WKH�LQVKRUH�ZDWHUV�DQG RQ WKH�FRQWLQHQWDO VKHOI� WKH\ DUH�VXEMHFW WR P\ULDG 
IDFWRUV WKDW�GHWHUPLQH WKHLU DELOLW\ WR�JURZ��FRPSHWH IRU IRRG��DYRLG�SUHGDWLRQ��DQG�RWKHUZLVH VXUYLYH WR 
DGXOWV� 3HUKDSV LQFUHDVHG FRPSHWLWLRQ IURP SUHGDWRUV�RI MXYHQLOHV�VXFK DV WKH�ODUJH�LQFUHDVHV�RI DUURZWRRWK 
IORXQGHU��KDYH OLPLWHG�WKH DELOLW\ RI WKH ODUJH \HDU FODVVHV WKDW��WKRXJK�DEXQGDQW DW WKH \RXQJ�RI�WKH�\HDU 
VWDJH� VXUYLYH�WR DGXOWV� 

7KH�VL]H�DW �� SHUFHQW PDWXULW\ LV��� FP IRU PDOHV�LQ WKH�%HULQJ 6HD� DQG �� FP IRU IHPDOHV� ,Q WKH�$OHXWLDQ 
,VODQGV� VL]H�DW �� SHUFHQW PDWXULW\ LV��� FP IRU PDOHV� DQG �� FP IRU IHPDOHV� DQG LQ WKH�*XOI RI $ODVND� LW� 
LV��� FP IRU PDOHV� DQG �� FP IRU IHPDOHV� $W WKH HQG RI WKH VHFRQG VXPPHU �DSSUR[LPDWHO\ ��� \HDUV ROG� 
WKH\�DUH ���WR����FP�LQ�OHQJWK��� 

D.3.2 Relevant Trophic Information 

/DUYDO�VDEOHILVK�IHHG�RQ�D�YDULHW\�RI�VPDOO�]RRSODQNWRQ�UDQJLQJ�IURP�FRSHSRG�QDXSOLL�WR�VPDOO�DPSKLSRGV� 
7KH�HSLSHODJLF MXYHQLOHV IHHG�SULPDULO\�RQ�PDFUR]RRSODQNWRQ�DQG�PLFURQHNWRQ��L�H���HXSKDXVLLGV��� 

*DR�HW�DO���������VWXGLHG�VWDEOH�LVRWRSHV LQ�RWROLWKV RI MXYHQLOH VDEOHILVK�IURP�2UHJRQ�DQG�:DVKLQJWRQ�DQG 
IRXQG�WKDW�DV�WKH�ILVK LQFUHDVHG LQ VL]H�WKH\ VKLIWHG IURP PLGZDWHU SUH\ WR PRUH�EHQWKLF�SUH\� ,Q QHDUVKRUH 
VRXWKHDVW $ODVND� MXYHQLOH�VDEOHILVK �������FP� GLHWV LQFOXGHG�ILVK�VXFK�DV 3DFLILF KHUULQJ DQG�VPHOWV DQG 
LQYHUWHEUDWHV VXFK�DV NULOO��DPSKLSRGV DQG�SRO\FKDHWH ZRUPV �&RXWUp HW DO���������,Q�ODWH VXPPHU��MXYHQLOH 
VDEOHILVK DOVR FRQVXPHG SRVW�VSDZQLQJ SDFLILF VDOPRQ FDUFDVV� UHPQDQWV LQ KLJK YROXPH� UHYHDOLQJ 
RSSRUWXQLVWLF VFDYHQJLQJ �&RXWUp HW DO�� �������<RXQJ�RI�WKH�\HDU VDEOHILVK� DUH FRPPRQO\ IRXQG� LQ� WKH 
VWRPDFKV�RI�VDOPRQ�WDNHQ�LQ�WKH�6RXWKHDVW�$ODVND�WUROO�ILVKHU\�GXULQJ�WKH ODWH VXPPHU��� 

,Q� WKHLU GHPHUVDO VWDJH�� MXYHQLOH VDEOHILVK� OHVV WKDQ ��� FP IHHG� SULPDULO\ RQ� HXSKDXVLLGV�� VKULPS�� DQG� 
FHSKDORSRGV �<DQJ DQG�1HOVRQ�������<DQJ HW DO������� ZKLOH VDEOHILVK�JUHDWHU WKDQ����FP IHHG�PRUH RQ� 
ILVK��%RWK� MXYHQLOH DQG DGXOW VDEOHILVK�DUH FRQVLGHUHG�RSSRUWXQLVWLF IHHGHUV��)LVK�PRVW LPSRUWDQW WR WKH 
VDEOHILVK�GLHW LQFOXGH SROORFN��HXODFKRQ��FDSHOLQ��3DFLILF KHUULQJ��3DFLILF FRG��3DFLILF VDQG�ODQFH��DQG�VRPH 
IODWILVK� ZLWK SROORFN EHLQJ WKH PRVW SUHGRPLQDQW ��� WR����SHUFHQW RI SUH\ ZHLJKW��GHSHQGLQJ RQ \HDU�� 
6TXLG��HXSKDXVLLGV��SDQGDOLG�VKULPS��7DQQHU FUDEV��DQG�MHOO\ILVK�ZHUH DOVR�IRXQG��VTXLG�EHLQJ WKH PRVW 
LPSRUWDQW RI WKH LQYHUWHEUDWHV �<DQJ DQG�1HOVRQ�������<DQJ HW DO���������)HHGLQJ VWXGLHV FRQGXFWHG�LQ 
2UHJRQ�DQG�&DOLIRUQLD IRXQG�WKDW ILVK�PDGH XS����SHUFHQW RI WKH DGXOW VDEOHILVK�GLHW �/DLGLJ HW DO�������� 
2II WKH VRXWKZHVW FRDVW RI 9DQFRXYHU ,VODQG� HXSKDXVLLGV ZHUH WKH GRPLQDQW SUH\ �7DQDVLFKXN ������ 
$PRQJ RWKHU JURXQGILVK� LQ� WKH *2$�� WKH GLHW RI VDEOHILVK� RYHUODSV PRVWO\ ZLWK� WKDW RI ODUJH IODWILVK� 
DUURZWRRWK�IORXQGHU DQG�3DFLILF�KDOLEXW��<DQJ�DQG�1HOVRQ�������� 

1HDUVKRUH UHVLGHQFH�GXULQJ WKHLU VHFRQG \HDU SURYLGH� WKH�RSSRUWXQLW\ WR IHHG RQ VDOPRQ IU\ DQG VPROWV� 
GXULQJ WKH VXPPHU PRQWKV��ZKLOH \RXQJ�RI�WKH�\HDU VDEOHILVK� DUH FRPPRQO\� IRXQG� LQ� WKH VWRPDFKV RI 
VDOPRQ WDNHQ LQ WKH�VRXWKHDVW $ODVND�WUROO ILVKHU\ GXULQJ WKH�ODWH�VXPPHU� 

D.3.3 Habitat and Biological Associations 

7KH HVWLPDWHG�SURGXFWLYLW\ DQG�VXVWDLQDEOH \LHOG�RI WKH FRPELQHG�*2$��%HULQJ 6HD��DQG�$OHXWLDQ�,VODQGV 
VDEOHILVK VWRFN KDYH�GHFOLQHG VWHDGLO\ VLQFH�WKH�ODWH�����V� 7KLV�LV�GHPRQVWUDWHG E\ D�GHFUHDVLQJ WUHQG LQ 
UHFUXLWPHQW DQG VXEVHTXHQW HVWLPDWHV�RI ELRPDVV�UHIHUHQFH�SRLQWV�DQG WKH�LQDELOLW\ RI WKH�VWRFN�WR UHEXLOG� 



   

         
             

               
           

   
     

 
 

  
 

 
  

 
 

  

 
 

  
  

 

  
 

  
 

  

 
  

 

 
 
 

  
  
 

 
 

 
 

  

         
   

  
 
 

  

 
  

 

 

 
 

  

 
 

 
  

 

  
 

 

 

 
 
 
 

  

 
 

 

         
      

  
 
 

 
 

 
 

 

 

 
 

 
  

 
 

   
 

 
 

 
 

 

 
  

 
  

 

 
 

 
 

 

 
 

 

 
 

 

  

  

              
           

               
       

                 
          

FMP for Groundfish of the BSAI Management Area Appendix D 

WR WKH�WDUJHW ELRPDVV�OHYHOV�GHVSLWH�WKH�GHFUHDVLQJ OHYHO RI WKH�WDUJHWV�DQG ILVKLQJ UDWHV�EHORZ WKH�WDUJHW 
ILVKLQJ UDWH� 7KHUH ZHUH�HSLVRGLF \HDUV�RI VWURQJ UHFUXLWPHQW LQ WKH�FXUUHQW SK\VLFDO UHJLPH�VWDUWLQJ LQ ����� 
6LQFH ������WKHUH KDV RQO\ EHHQ RQH \HDU FODVV WKDW KDV�H[FHHGHG WKH DYHUDJH�OHYHO� 7KLV SHULRG RI ORZ� 
UHFUXLWPHQW DSSHDUV� WR EH� UHODWHG WR HQYLURQPHQWDO FRQGLWLRQV� LQ WKH� ODUYDO WR VHWWOHPHQW VWDJHV� RI WKH 
VDEOHILVK HDUO\ OLIH�KLVWRU\� 
Habitat and Biological Associations: Sablefish 

Stage - 
EFH 
Level 

Durati 
on or 
Age Diet/Prey 

Season/ 
Time Location 

Water 
Column 

Bottom 
Type 

Oceano 
-graphic 
Feature 
s 

Oth 
er 

(JJV ��±��� 
GD\V 

1$ ODWH�ZLQWHU± 
HDUO\ VSULQJ� 
'HF±$SU 

863� /63� 
%61 

3� ���± 
������P 

1$ 8 

/DUYDH XS�WR��� FRSHSRG� VSULQJ± 0&6� 2&6� 1� 1$ 8 
PRQWKV QDXSOLL� VXPPHU� 863� /63� QHXVWRQLF 

VPDOO� 
FRSHSRGLWHV 

$SU±-XO\ %61 QHDU 
VXUIDFH 

(DUO\ WR���\UV VPDOO SUH\ 2&6� 0&6� 3 ZKHQ� 1$ ZKHQ� 8 
-XYHQLOH ILVK�� ,&6� GXULQJ� RIIVKRUH� SHODJLF� 7KH� 
V VDQGODQFH� 

VDOPRQ� 
KHUULQJ� 
SRO\FKDHWH� 
ZRUPV� NULOO� 
DQG�VDOPRQ� 
FDUDFDVHVV 
QHDU VWUHDP 
PRXWKV 

ILUVW� 
VXPPHU� 
WKHQ� 
REVHUYHG LQ� 
%$<��,3��WLOO 
HQG�RI �QG 

VXPPHU� 
QRW 
REVHUYHG 
WLOO IRXQG�RQ 
VKHOI 

GXULQJ ILUVW 
VXPPHU� 
WKHQ�'� 
6'�63� 
ZKHQ� 
LQVKRUH 

ED\V ZKHUH� 
REVHUYHG 
ZHUH�VRIW 
ERWWRPHG� 
EXW QRW 
HQRXJK� 
REVHUYHG WR� 
DVVXPH 
W\SLFDO� 

/DWH� �±� \UV RSSRUWXQLVWL DOO \HDU FRQWLQHQWDO FDXJKW YDULHV 8 
-XYHQLOH F� RWKHU ILVK� VORSH� DQG� ZLWK 
V VKHOOILVK� 

ZRUPV� 
MHOO\ILVK� 
ILVKHU\ 
GLVFDUGV 

GHHS�VKHOI 
JXOOH\V DQG� 
IMRUGV� 

ERWWRP 
WHQGLQJ� 
JHDU� 
SUHVXPDEO 
\�' 

$GXOWV ��\UV WR� 
��� 

RSSRUWXQLVWL 
F� RWKHU ILVK� 
VKHOOILVK� 
ZRUPV� 
VTXLG� 
MHOO\ILVK� 
ILVKHU\ 
GLVFDUGV 

DSSDUHQWO\ 
\HDU URXQG� 
VSDZQLQJ� 
PRYHPHQWV 
�LI DQ\� DUH� 
XQGHVFULEHG 

FRQWLQHQWDO 
VORSH� DQG� 
GHHS�VKHOI 
JXOOH\V DQG� 
IMRUGV� 

FDXJKW 
ZLWK 
ERWWRP 
WHQGLQJ� 
JHDU� 
SUHVXPDEO 
\�' 

YDULHV 8 

D.3.4 Literature 

$OOHQ� 0�-�� DQG *�%� 6PLWK� ����� $WODV DQG =RRJHRJUDSK\�RI FRPPRQ�ILVKHV LQ�WKH %HULQJ�6HD DQG QRUWKHDVWHUQ 
3DFLILF� 8�6� 'HS� &RPPHU�� 12$$6 7HFK� 5HSW� 10)6 ��� ��� S� 

%RHKOHUW� *�:�� DQG 0�0� <RNODYLFK� ����� /DUYDO DQG MXYHQLOH JURZWK RI VDEOHILVK� $QRSORSRPD ILPEULD� DV 
GHWHUPLQHG IURP RWROLWK LQFUHPHQWV� )LVK� %XOO� ����������� 

&RXWUp� .� 0�� $�+� %HDXGUHDX� DQG 3�:� 0DOHFKD� ����� 7HPSRUDO 9DULDWLRQ LQ 'LHW &RPSRVLWLRQ DQG 8VH�RI 3XOVHG 
5HVRXUFH�6XEVLGLHV E\ -XYHQLOH�6DEOHILVK� 7UDQVDFWLRQV RI WKH�$PHULFDQ )LVKHULHV 6RFLHW\� ������� �������� 



   

              

           
           

 

               
      

                
        

              
 

                
        

 

            
             

          

               
             

               
             

        
            
        

               
               

           
         

  
             

         

            
            

          
 

       
            

              
            

 

               
          

                
    

     
          

  

FMP for Groundfish of the BSAI Management Area Appendix D 

)UHGLQ� 5� $� ����� +LVWRU\ RI UHJXODWLRQ RI $ODVND JURXQGILVK ILVKHULHV� 1:$)& 3URFHVVHG�5HSRUW ��B��� 

*DR��<�� 6�+��-RQHU� 5�$��6YHF��DQG .�/��:HLQEHUJ��������6WDEOH LVRWRSLF FRPSDULVRQ LQ RWROLWKV RI MXYHQLOH VDEOHILVK 
�$QRSORSRPD ILPEULD� IURP ZDWHUV RII WKH :DVKLQJWRQ�DQG�2UHJRQ FRDVW� )LVKHULHV 5HVHDUFK� ������ ���� 
���� 

*URYHU� -�-�� DQG %�/� 2OOD� ����� 0RUSKRORJLFDO HYLGHQFH�IRU VWDUYDWLRQ DQG SUH\ VL]H�VHOHFWLRQ RI VHD�FDXJKW ODUYDO 
VDEOHILVK� $QRSORSRPD ILPEULD� )LVK� %XOO� ����������� 

*URYHU� -�-�� DQG�%�/� 2OOD� ����� (IIHFWV RI DQG�(O 1LxR�HYHQW RQ WKH IRRG�KDELWV RI ODUYDO VDEOHILVK� $QRSORSRPD 
ILPEULD� RII 2UHJRQ DQG�:DVKLQJWRQ� )LVK� %XOO� ��� ������ 

*URYHU��-�-���DQG�%�/� 2OOD� ����� )RRG�KDELWV RI ODUYDO VDEOHILVK� $QRSORSRPD ILPEULD IURP WKH %HULQJ 6HD� )LVK�%XOO� 
����������� 

+DQVHOPDQ� '�+�� -� +HLIHW]� .�%� (FKDYH� DQG 6�&� 'UHVVHO� ����� 0RYH LW�RU ORVH LW��0RYHPHQW�DQG PRUWDOLW\ RI 
VDEOHILVK� WDJJHG LQ� $ODVND� &DQDGLDQ -RXUQDO RI )LVK DQG $TXDWLF� 6FLHQFHV� 
KWWS���ZZZ�QUFUHVHDUFKSUHVV�FRP�GRL�DEV���������FMIDV���������� 

+DQVHOPDQ� '�+�� &� /XQVIRUG� DQG�&� 5RGJYHOOHU� ����� $VVHVVPHQW RI WKH VDEOHILVK� VWRFN� LQ�$ODVND� ,Q� 6WRFN 
DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ�UHSRUW IRU WKH JURXQGILVK�UHVRXUFHV RI WKH *2$ DQG %6�$,� 1RUWK�3DFLILF 
)LVKHU\ 0DQDJHPHQW &RXQFLO� ����: �WK $YH� 6XLWH ���� $QFKRUDJH� $. ������ 

+XQWHU� -�5�� %�-� 0DFHZLFF]� DQG�&�$� .LPEUHOO� ����� )HFXQGLW\ DQG�RWKHU DVSHFWV RI WKH UHSURGXFWLRQ RI 6DEOHILVK� 
$QRSORSRPD ILPEULD� LQ &HQWUDO &DOLIRUQLD :DWHUV� &DOLI� &RRS� )LVK� ,QYVW� 5HS� ��� ������ 

.HQGDOO� $�:�� -U�� DQG $�&� 0DWDUHVH� ����� %LRORJ\ RI HJJV� ODUYDH� DQG HSLSHODJLF� MXYHQLOHV RI VDEOHILVK� 
$QRSORSRPD ILPEULD� LQ UHODWLRQ WR WKHLU SRWHQWLDO�XVH LQ PDQDJHPHQW� 0DU� )LVK� 5HY� ����������� 

/DLGLJ��7��(���3��%��$GDPV��DQG :��0��6DPLHUH�� ������ )HHGLQJ KDELWV RI VDEOHILVK��Anoplopoma fimbria� RII WKH FRDVW� 
RI� 2UHJRQ DQG &DOLIRUQLD� In 0� 6DXQGHUV DQG 0� :LONLQV �HGV��� 3URFHHGLQJV RI WKH� ,QWHUQDWLRQDO 
6\PSRVLXP RQ WKH %LRORJ\ DQG�0DQDJHPHQW RI 6DEOHILVK� SS���������12$$�7HFK��5HS�������0DVRQ��-�&��� 
5�-� %HDPLVK� DQG *�$� 0F)UDOHQ� ����� 6H[XDO PDWXULW\� IHFXQGLW\� VSDZQLQJ� DQG HDUO\ OLIH KLVWRU\ RI 
VDEOHILVK �$QRSORSRPD ILPEULD� RII WKH 3DFLILF FRDVW RI &DQDGD� &DQ� -� )LVK� $TXDW� 6FL� ������������� 

0F)DUODQH� *�$�� DQG�5�-� %HDPLVK� ����� &OLPDWLF LQIOXHQFH OLQNLQJ FRSHSRG�SURGXFWLRQ�ZLWK VWURQJ \HDU�FODVVHV LQ� 
VDEOHILVK� $QRSORSRPD ILPEULD� &DQ -� )LVK� $TXDW� 6FL� ����������� 

0RVHU��+�*���5�/��&KDUWHU��3�(��6PLWK��1�&�+��/R���'�$��$PEURVH��&�$��0H\HU��(�0��6DQNQRS��DQG :��:DWVRQ������� 
(DUO\ OLIH KLVWRU\ RI VDEOHILVK� $QRSORSRPD ILPEULD� RII :DVKLQJWRQ� 2UHJRQ� DQG�&DOLIRUQLD ZLWK DSSOLFDWLRQ 
WR�ELRPDVV HVWLPDWLRQ� &DOLI� &RRS� 2FHDQLF )LVK� ,QYHVW� 5HS� ����������� 

12$$ �1DWLRQDO 2FHDQLF DQG�$WPRVSKHULF $GPLQLVWUDWLRQ�� ����� 6DEOHILVK� $QRSORSRPD ILPEULD� 3O ������� ,Q� 
:HVW &RDVW RI 1RUWK $PHULFD &RDVWDO DQG 2FHDQ =RQHV 6WUDWHJLF�$VVHVVPHQW 'DWD�$WODV� ,QYHUWHEUDWH�DQG 
)LVK 9ROXPH� 8�6� 'HS� &RPPHU� 12$$� 20$�126� 2FHDQ $VVHVVPHQW�'LYLVLRQ� 6WUDWHJLF $VVHVVPHQW� 
%UDQFK� 

5RGJYHOOHU��&�-���6WDUN��-�:���(FKDYH��.�%��DQG +XOVRQ��3�-�)���������$JH DW PDWXULW\� VNLSSHG VSDZQLQJ� DQG IHFXQGLW\� 
RI IHPDOH VDEOHILVK �$QRSORSRPD ILPEULD� GXULQJ WKH VSDZQLQJ VHDVRQ� )LVKHU\ %XOOHWLQ� ������� 

5XWHFNL� 7�/� DQG (�5� 9DURVL� ����� 'LVWULEXWLRQ� DJH� DQG JURZWK�RI MXYHQLOH VDEOHILVK�LQ�6RXWKHDVW $ODVND� 3DSHU 
SUHVHQWHG DW ,QWHUQDWLRQDO�6\PSRVLXP RQ WKH %LRORJ\ DQG 0DQDJHPHQW�RI 6DEOHILVK� 6HDWWOH� :DVK� $SULO 
����� 

5XWHFNL� 7�/� DQG (�5� 9DURVL� ����� 0LJUDWLRQV RI -XYHQLOH� 6DEOHILVK LQ 6RXWKHDVW $ODVND� 3DSHU SUHVHQWHG DW 
,QWHUQDWLRQDO 6\PSRVLXP RQ�WKH %LRORJ\ DQG 0DQDJHPHQW�RI 6DEOHILVK� 6HDWWOH� :DVK� $SULO������ 

6DVDNL� 7� ����� 6WXGLHV RQ WKH�VDEOHILVK UHVRXUFHV LQ WKH�1RUWK 3DFLILF�2FHDQ� %XOOHWLQ ��� �������� )DU 6HDV )LVKHU\ 
/DERUDWRU\� 6KLPL]X� ���� -DSDQ� 

6KRWZHOO��6�.���'�+��+DQVHOPDQ��DQG ,�0��%HONLQ��������7RZDUG�ELRSK\VLFDO V\QHUJ\� ,QYHVWLJDWLQJ DGYHFWLRQ DORQJ� 
WKH 3RODU )URQW� WR LGHQWLI\ IDFWRUV LQIOXHQFLQJ $ODVND VDEOHILVK UHFUXLWPHQW� 'HHS�6HD� 5HV� 
,,� KWWS���G[�GRL�RUJ���������M�GVU�������������� 

http://www.nrcresearchpress.com/doi/abs/10.1139/cjfas-2014-0251
http://dx.doi.org/10.1016/j.dsr2.2012.08.024


   

                
              

    

      
         

 
         

             
               
             

    

                
             

        

                  
          

            
          
        

            
      

              
               
   

           
              

                  
      

              
    

              
               

  

              
    

                
      

                 
      

    
           

         

  

FMP for Groundfish of the BSAI Management Area Appendix D 

6LJOHU� 0�)�� (�5� 9DURVL� DQG 7�5� 5XWHFNL� ����� 5HFUXLWPHQW FXUYH�IRU VDEOHILVK LQ $ODVND�EDVHG RQ UHFRYHULHV RI 
ILVK WDJJHG DV MXYHQLOHV� 3DSHU SUHVHQWHG DW ,QWHUQDWLRQDO 6\PSRVLXP RQ WKH�%LRORJ\ DQG 0DQDJHPHQW RI 
6DEOHILVK� 6HDWWOH� :DVK� $SULO������ 

6LJOHU�� 0�� )��� 7�� /�� 5XWHFNL� '�� /�� &RXUWQH\�� -�� )�� .DULQHQ�� DQG 0��6�<DQJ� ����� <RXQJ�RI�WKH�\HDU VDEOHILVK 
DEXQGDQFH� JURZWK� DQG GLHW� $ODVND�)LVKHULHV 5HVHDUFK %XOOHWLQ ����� ������ 

6PLWK��*�%���*�(��:DOWHUV��3�$��5D\PRUH��-U���DQG�:�$��+LVFKEHUJHU��������6WXGLHV�RI�WKH�GLVWULEXWLRQ�DQG 
DEXQGDQFH RI MXYHQLOH JURXQGILVK�LQ�WKH QRUWKZHVWHUQ�*XOI RI $ODVND� ���������3DUW�,� 7KUHH�\HDU 
FRPSDULVRQV� 12$$ 7HFK� 0HPR� 10)6 )�1:&���� ���S�7DQDVLFKXN� 5� :� ����� 'LHW RI VDEOHILVK� 
Anoplopoma fimbria� IURP WKH VRXWKZHVW FRDVW RI 9DQFRXYHU ,VODQG� In 0� 6DXQGHUV DQG 0� :LONLQV �HGV��� 
3URFHHGLQJV RI WKH ,QWHUQDWLRQDO 6\PSRVLXP RQ�WKH %LRORJ\ DQG 0DQDJHPHQW RI 6DEOHILVK� SS ������ 
12$$ 7HFK� 5HS� ���� 

7DQDVLFKXN� 5� :� ����� 'LHW RI VDEOHILVK� $QRSORSRPD ILPEULD� IURP WKH VRXWKZHVW FRDVW RI 9DQFRXYHU ,VODQG� ,Q� 
0� 6DXQGHUV DQG� 0� :LONLQV �HGV��� 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO 6\PSRVLXP RQ WKH %LRORJ\ DQG� 
0DQDJHPHQW RI 6DEOHILVK� SS������� 12$$ 7HFK� 5HS� ���� 

8PHGD� <�� 7� 6DPSOH� DQG 5� *� %DNNDOD� ����� 5HFUXLWPHQW SURFHVVHV RI VDEOHILVK LQ WKH�(%6� ,Q 3URFHHGLQJV RI 
WKH�,QWHUQDWLRQDO 6DEOHILVK 6\PSRVLXP 0DUFK ����� $QFKRUDJH� $ODVND� $ODVND�6HD�*UDQW 5HSRUW ����� 

:DOWHUV��*�(���*�%��6PLWK� 3�$� 5D\PRUH� DQG�:�$� +LUVFKEHUJHU� ����� 6WXGLHV RI WKH GLVWULEXWLRQ DQG�DEXQGDQFH RI 
MXYHQLOH JURXQGILVK�LQ WKH QRUWKZHVWHUQ�*XOI RI $ODVND� ���������3DUW�,,� %LRORJLFDO�FKDUDFWHULVWLFV LQ WKH 
H[WHQGHG UHJLRQ� 12$$ 7HFK� 0HPR� 10)6 )�1:&���� ���S� 

:LQJ� %�/� ����� 6DOPRQ 6WRPDFK FRQWHQWV IURP WKH $ODVND 7UROO /RJERRN 3URJUDP� ���������8�6��'HS��&RPPHU��� 
12$$ 7HFK� 0HPR� 10)6 )�1:&���� ���S� 

:LQJ� %�/� ����� 'LVWULEXWLRQ�RI VDEOHILVK� $QRSORSRPD ILPEULD� ODUYDH LQ WKH HDVWHUQ *XOI RI $ODVND� 1HXVWRQ�QHW� 
WRZV YHUVXV REOLTXH WRZV� ,Q� 0� :LONLQV DQG 0� 6DXQGHUV �HGLWRUV�� 3URF� ,QW� 6DEOHILVK 6\PS�� $SULO������ 
����� S� ��������8�6��'HS��&RPPHU���12$$�7HFK��5HS������ 

:LQJ� %�/� DQG�'�-� .DPLNDZD� ����� 'LVWULEXWLRQ RI QHXVWRQLF VDEOHILVK ODUYDH DQG�DVVRFLDWHG�LFKWK\RSODQNWRQ LQ� 
WKH�HDVWHUQ *XOI RI $ODVND� 0D\ ����� 8�6� 'HSW� &RPPHU�� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ���S� 

:LQJ� %�/�� &� 'HUUDK� DQG�9� 2¶&RQQHOO� ����� ,FKWK\RSODQNWRQ LQ WKH HDVWHUQ *XOI RI $ODVND� 0D\ ����� 8�6� 'HSW� 
&RPPHU�� 12$$ 7HFK� 0HPR� 10)6�$)6&����� ���S� 

:LWKHUHOO� '� ����� $ EULHI KLVWRU\ RI E\FDWFK�PDQDJHPHQW PHDVXUHV IRU (%6 JURXQGILVK�ILVKHULHV� 0DULQH )LVKHULHV 
5HYLHZ:RORWHUD�� 5�-��� -U��� 7�0�� 6DPSOH�� 6�)�� 1RHO�� DQG &�5�� ,WHQ�� ������ *HRJUDSKLF DQG EDWK\PHWULF 
GLVWULEXWLRQV IRU PDQ\ FRPPHUFLDOO\ LPSRUWDQW ILVKHV DQG VKHOOILVKHV RII WKH�ZHVW FRDVW RI 1RUWK $PHULFD� 
EDVHG RQ UHVHDUFK VXUYH\ DQG FRPPHUFLDO FDWFK GDWD� ���������� 8�6� 'HS� &RPPHU�� 12$$ 7HFK� 0HPR� 
10)6�$)6&��� ����S� 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\�LPSRUWDQW JURXQGILVKHV LQ�WKH *XOI RI $ODVND LQ������ 12$$ 
7HFK� 0HPR� 10)6�$)6&���� ����S� 

<DQJ� 0�6� DQG�0�:� 1HOVRQ� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ WKH *2$ LQ ����� 
����� DQG������ 12$$ 7HFKQLFDO 0HPRUDQGXP 10)6�$)6&����� 

<DQJ� 0�6�� .� 'RGG� 5� +LESVKPDQ� DQG�$� :KLWHKRXVH� ����� )RRG�KDELWV RI JURXQGILVKHV LQ WKH *XOI RI $ODVND 
LQ �����DQG������ 12$$ 7HFKQLFDO 0HPRUDQGXP 10)6�$)6&����� 

<DVXPLLVKL�� (��� 6KRWZHOO�� 6�.��� +DQVHOPDQ�� '�+��� 2UVL�� -��� DQG )HUJXVRQ�� (�� ����� 8VLQJ� 6DOPRQ� 6XUYH\ DQG 
&RPPHUFLDO )LVKHU\ 'DWD� WR ,QGH[ 1HDUVKRUH�5HDULQJ &RQGLWLRQV DQG 5HFUXLWPHQW RI $ODVNDQ 6DEOHILVK� 
0DULQH�DQG &RDVWDO )LVKHULHV� '\QDPLFV� 0DQDJHPHQW� DQG (FRV\VWHP 6FLHQFH��� �������� 

D.4 Yellowfin sole (Limanda aspera) 



   

     

            
     

              
            

          
               

            
             

            
            

    
         

           
             

        
 

   

    

       
 

     

 
  

            
         

     
        

FMP for Groundfish of the BSAI Management Area Appendix D 

D.4.1 Life History and General Distribution 

<HOORZILQ VROH DUH� GLVWULEXWHG LQ 1RUWK $PHULFDQ ZDWHUV IURP RII %ULWLVK &ROXPELD� &DQDGD� 
�DSSUR[LPDWHO\�ODWLWXGH�����1�� WR�WKH�&KXNFKL�6HD �DERXW ODWLWXGH�����1�� DQG�VRXWK�DORQJ�WKH�$VLDQ�FRDVW
WR�DERXW ODWLWXGH ��� 1��RII WKH 6RXWK�.RUHDQ�FRDVW LQ�WKH 6HD RI -DSDQ��$GXOWV H[KLELW D EHQWKLF OLIHVW\OH 
DQG RFFXS\ VHSDUDWH ZLQWHU VSDZQLQJ DQG VXPPHUWLPH�IHHGLQJ GLVWULEXWLRQV�RQ WKH�HDVWHUQ %HULQJ 6HD VKHOI� 
)URP RYHU�ZLQWHU JURXQGV�QHDU�WKH VKHOI PDUJLQV��DGXOWV EHJLQ�D PLJUDWLRQ�RQWR�WKH LQQHU VKHOI LQ�$SULO�RU 
HDUO\ 0D\ HDFK \HDU IRU VSDZQLQJ DQG IHHGLQJ� $ SURWUDFWHG DQG YDULDEOH�VSDZQLQJ SHULRG PD\ UDQJH�IURP 
DV�HDUO\ DV�ODWH�0D\ WKURXJK $XJXVW RFFXUULQJ SULPDULO\ LQ VKDOORZ ZDWHU� )HFXQGLW\ YDULHV�ZLWK VL]H�DQG 
ZDV�UHSRUWHG WR UDQJH IURP ����WR�����PLOOLRQ�HJJV IRU ILVK �� WR ���FP ORQJ��(JJV KDYH EHHQ�IRXQG�WR�WKH 
OLPLWV�RI LQVKRUH�LFKWK\RSODQNWRQ VDPSOLQJ RYHU D�ZLGHVSUHDG DUHD�WR DW OHDVW DV�IDU QRUWK DV�1XQLYDN ,VODQG� 
/DUYDH KDYH EHHQ�PHDVXUHG DW ����WR�����PP LQ�-XO\ DQG ����WR������PP LQ�ODWH $XJXVW DQG�HDUO\ 6HSWHPEHU� 
7KH�DJH�RU�VL]H�DW�PHWDPRUSKRVLV LV XQNQRZQ��8SRQ�VHWWOHPHQW LQ�QHDUVKRUH�DUHDV��MXYHQLOHV�SUHIHUHQWLDOO\ 
VHOHFW VHGLPHQW VXLWDEOH IRU IHHGLQJ RQ�PHLRIDXQDO SUH\ DQG�EXUURZLQJ IRU SURWHFWLRQ��-XYHQLOHV�DUH�VHSDUDWH� 
IURP WKH DGXOW SRSXODWLRQ��UHPDLQLQJ LQ�VKDOORZ DUHDV XQWLO WKH\ UHDFK�DSSUR[LPDWHO\ ���FP��7KH HVWLPDWHG 
DJH�RI �� SHUFHQW PDWXULW\ LV����� \HDUV��DSSUR[LPDWHO\ �� FP� IRU IHPDOHV�EDVHG RQ VDPSOHV�FROOHFWHG LQ 
�����DQG������DQG�������IURP DQ�XSGDWHG�VWXG\ XVLQJ �����FROOHFWLRQV��1DWXUDO PRUWDOLW\ UDWH LV EHOLHYHG 
WR�UDQJH�IURP������WR������ 

7KH�DSSUR[LPDWH�XSSHU�VL]H�OLPLW�RI MXYHQLOH ILVK�LV����FP� 

D.4.2 Relevant Trophic Information 

*URXQGILVK SUHGDWRUV�LQFOXGH�3DFLILF�FRG� VNDWHV� DQG 3DFLILF�KDOLEXW��PRVWO\ RQ�ILVK�UDQJLQJ IURP ��WR���� 
FP�VWDQGDUG�OHQJWK� 

D.4.3 Habitat and Biological Associations 

Larvae/Juveniles��3ODQNWRQLF�ODUYDH�IRU�DW�OHDVW���WR���PRQWKV�XQWLO�PHWDPRUSKRVLV�RFFXUV��XVXDOO\ 
LQKDELWLQJ�VKDOORZ DUHDV� 

Adults� 6XPPHUWLPH VSDZQLQJ DQG IHHGLQJ RQ VDQG\ VXEVWUDWHV�RI WKH HDVWHUQ %HULQJ 6HD�VKHOI� 
:LGHVSUHDG�GLVWULEXWLRQ�PDLQO\ RQ�WKH PLGGOH DQG�LQQHU SRUWLRQ RI WKH VKHOI��IHHGLQJ PDLQO\ RQ� 
ELYDOYHV��SRO\FKDHWH��DPSKLSRGV��DQG�HFKLXULGV��:LQWHUWLPH PLJUDWLRQ�WR�GHHSHU ZDWHUV RI WKH VKHOI� 
PDUJLQ WR DYRLG H[WUHPH�FROG ZDWHU WHPSHUDWXUHV� IHHGLQJ GLPLQLVKHV� 



   

      

 

  
 
 

 
 

     
      

 
 

 
 
 

 
 

  
 

 

 
  

 
 

 
 

   
 

   

  
 

 
 

 

   
 

  
 
 

  
 

 
 

 
 

 

 

 

  
  
 

  
 
 

 

 

  

    
               

           

        
            

    

             
            

            
           

            

              
              

              
             

 

            
            

       

             
 

                
            

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Yellowfin sole 

Oceano 
-

Stage - 
EFH 

Duratio 
n or 

Water 
Colum 

Botto 
m 

graphic 
Feature 

Level Age Diet/Prey Season/Time Location n Type s Other 
(JJV 1$ VXPPHU %$<� %&+ 3 

/DUYDH �±�� 
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8 
SK\WR�]RR 
SODQNWRQ" 
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%$<� %&+ 
,&6 

3 

(DUO\ 
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WR����� 
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DOO \HDU %$<� ,&6� 
2&6 

' 6� 60 

/DWH� 
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����WR���� 
\UV 

SRO\FKDHWH 
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DOO \HDU %$<� ,&6� 
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' 6� 
60� 
06 

$GXOWV ��� 
\HDUV 

SRO\FKDHWH 
ELYDOYHV 
DPSKLSRGV 
HFKLXULGV 

VSDZQLQJ� 
IHHGLQJ� 
0D\±$XJXVW 
QRQ�VSDZQLQJ� 
1RY±$SULO 

%$< %&+ 
,&6� 0&6 
2&6 

' 6� 
60� 
06� 
0 

LFH�HGJH 

D.4.4 Literature 

$XVWHU� 3�-�� 0DODWHVWD� 5�-��� /DQJWRQ�� 5�:��� /�� :DWOLQJ� 3�&�� 9DOHQWLQH�� &�6�� 'RQDOGVRQ�� (�:�� /DQJWRQ�� $�1�� 
6KHSDUG� DQG ,�*� %DEE� ����� 7KH�LPSDFWV RI PRELOH�ILVKLQJ JHDU RQ VHDIORRU KDELWDWV LQ WKH�*XOI RI 0DLQH� 
�1RUWKZHVW�$WODQWLF���,PSOLFDWLRQV IRU FRQVHUYDWLRQ RI ILVK SRSXODWLRQV� 5HY� LQ�)LVK� 6FL� ����� �������� 

%DNNDOD��5�*���9�*��:HVSHVWDG��DQG /�/��/RZ��������7KH \HOORZILQ VROH �Limanda aspera� UHVRXUFH�RI WKH�HDVWHUQ 
%HULQJ�6HD²,WV FXUUHQW DQG IXWXUH�SRWHQWLDO IRU FRPPHUFLDO ILVKHULHV� 8�6� 'HS� &RPPHU�� 12$$ 7HFK� 
0HPR� 10)6�)�1:&���� �� S� 

)DGHHY� 1�:� ����� &RPSDUDWLYH� RXWOLQH� RI WKH� ELRORJ\ RI ILVKHV LQ WKH� VRXWKHDVWHUQ SDUW RI WKH� %HULQJ 6HD� DQG 
FRQGLWLRQ�RI WKHLU UHVRXUFHV� >,Q�5XVV�@ 7U� 9VHV� 1DXFKQR�LVVOHG� ,QVW�0RUVN� 5\EQ� .KR]� 2NHDQRJU� �� 
�,]Y� 7LNKRRNHDQ� 1DXFKQR�LVVOHG�,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� ������������ �7UDQV� %\ ,VU� 3URJ� 
6FL� 7UDQVO�� ������ S��������� ,Q�3�$� 0RLVHHY��(GLWRU�� 6RYLHW )LVKHULHV ,QYHVWLJDWLRQV LQ�WKH QRUWKHDVWHUQ 
3DFLILF� 3W� ,9� $YDLO� 1DWO� 7HFK� ,QI� 6HUY�� 6SULQJILHOG� 9$�DV 77 ��������� 

.DVKNLQD� $�$� ����� 5HSURGXFWLRQ RI \HOORZILQ VROH �Limanda aspera� DQG FKDQJHV LQ�LWV VSDZQLQJ�VWRFNV LQ�WKH 
HDVWHUQ %HULQJ 6HD� 7U� 9VHV� 1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� �� �,]Y� 7LNKRRNHDQ� 
1DXFKQR�LVVOHG� ,QVW� 5EQ� .KR]� 2NHDQRJU� ������������ >,Q�5XVV�@ 7UDQVO� %\ ,VU� 3URJ� 6FL� 7UDQVO�� ����� 
S� �������� ,Q 3�$� 0RLVHHY �(GLWRU�� 6RYLHW� ILVKHULHV LQYHVWLJDWLRQV LQ WKH QRUWKHDVWHUQ 3DFLILF� 3DUW� ,9� 
$YDLO��1DWO��7HFK��,QI��6HUY���6SULQJILHOG��9$���DV�77��������� 

/LYLQJVWRQ� 3�$� DQG�<� 'H5H\QLHU� ����� *URXQGILVK IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW SUH\ 
VSHFLHV LQ WKH HDVWHUQ %HULQJ 6HD IURP �����WR������ $)6& SURFHVVHG�5HS� ��������� S��$ODVND )LVK��6FL�� 
&HQW���1DWO��0DU��)LVK��6HUY���12$$������ 6DQG�3RLQW :D\ 1(�� 6HDWWOH� :$ ������ 

0ROHV� $�� DQG %� /� 1RUFURVV� ����� 6HGLPHQW SUHIHUHQFH�LQ MXYHQLOH�3DFLILF�IODWILVKHV� 1HWKHUODQGV -� 6HD�5HV� ����� 
������������������ 

0XVLHQNR� /�1� ����� ,FKWK\RSODQNWRQ�RI WKH %HULQJ�6HD �GDWD RI WKH %HULQJ 6HD H[SHGLWLRQ RI ��������� 7U� 9VHV 
1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� �� �,]Y� 7LNKRRNHDQ� 1DXFKQR�LVVOHG� ,QVW� 5\EQ� 



   

                
              

    

              
            

        
         

              
          

 

              
              

  

             
           

            
       

 

        
            

             
           

             

                 
   

               
       

    

    

       
            

                
        

          
              

            
                

           
           

           
        

           

FMP for Groundfish of the BSAI Management Area Appendix D 

.KR]� 2NHDQRJU� ����������� >,Q 5XVV�@�7UDQVO� %\ ,VU� 3URJ� 6FL� 7UDQVO�� ����� S� �������� ,Q 3�$� 0RLVHHY 
�(GLWRU�� 6RYLHW ILVKHULHV LQYHVWLJDWLRQV LQ WKH� QRUWKHDVWHUQ 3DFLILF� 3DUW ,� $YDLO� 1DWO� 7HFK� ,QI� 6HUY�� 
6SULQJILHOG� 9$� DV 77��������� 

0XVLHQNR� /�1� ����� 5HSURGXFWLRQ DQG�'HYHORSPHQW RI %HULQJ 6HD� 7U� 9VHV 1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� 
.KR]� 2NHDQRJU� �� �,]Y� 7LNKRRNHDQ� 1DXFKQR�LVVOHG� ,QVW� 5\EQ� .KR]� 2NHDQRJU� ����������� >,Q 5XVV�@� 
7UDQVO��%\ ,VU��3URJ��6FL��7UDQVO���������S���������� ,Q 3�$� 0RLVHHY �(GLWRU�� 6RYLHW�ILVKHULHV LQYHVWLJDWLRQV 
LQ WKH QRUWKHDVWHUQ 3DFLILF� 3DUW�9� $YDLO� 1DWO� 7HFK� ,QI��6HUY���6SULQJILHOG��9$���DV�77��������� 

1LFKRO� '�*� ����� 0DWXUDWLRQ DQG 6SDZQLQJ RI IHPDOH�\HOORZILQ VROH�LQ WKH�(DVWHUQ %HULQJ 6HD� 3UHFHGLQJ RI WKH� 
,QWHUQDWLRQDO� 1RUWK 3DFLILF )ODWILVK 6\PSRVLXP� 2FW� ������ ����� $QFKRUDJH� $.� $ODVND� 6HD� *UDQW 
3URJUDP� 

7HQ%ULQN� 7�� DQG 7� :LOGHUEXHU� ����� 8SGDWHG PDWXULW\ HVWLPDWHV IRU IODWILVKHV �3OHXURQHFWLGDH� LQ WKH� (DVWHUQ 
%HULQJ 6HD� ZLWK LPSOLFDWLRQV IRU ILVKHULHV PDQDJHPHQW� 0DU� &RDVW� )LVK� '\QDP� 0DQDJH� (FRV\V� 6FL� 
'2,� ������������������������������ 

:DNDED\DVKL� .� ����� ,QWHUVSHFLILF� IHHGLQJ UHODWLRQVKLSV RQ WKH�FRQWLQHQWDO VKHOI RI WKH�HDVWHUQ %HULQJ 6HD� ZLWK 
VSHFLDO UHIHUHQFH�WR \HOORZILQ VROH� ,QW� 1� 3DF� )LVK� &RPP� %XOO� �������� 

:DOGURQ� .�'� ����� ,FKWK\RSODQNWRQ� ,Q '�:� +RRG� DQG� -�$� &DOGHU �(GLWRUV�� 7KH� HDVWHUQ %HULQJ 6HD� VKHOI� 
2FHDQRJUDSK\ DQG�UHVRXUFHV� 9RO� �� S� �������� 8�6��'HS��&RPPHU���12$$��2II��0DU��3ROO��$VHVV���8�6� 
*RY��3ULQW��2II���:DVK���'�&� 

:LOGHUEXHU��7�.�� *�(��:DOWHUV��DQG 5�*��%DNNDOD��������<HOORZILQ VROH��3OHXURQHFWHV DVSHU� RI WKH�(DVWHUQ %HULQJ 
6HD��%LRORJLFDO�&KDUDFWHULVWLFV� +LVWRU\ RI ([SORLWDWLRQ� DQG 0DQDJHPHQW� 0DU� )LVK� 5HY� ����� S ����� 

:LOGHUEXHU� 7�.�� '�*� 1LFKRO� DQG -� ,DQHOOL� ����� <HOORZILQ VROH� In 6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ� 
5HSRUW IRU *URXQGILVK� 5HVRXUFHV RI WKH %HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQV� 1RUWK� 3DFLILF )LVKHU\ 
0DQDJHPHQW &RXQFLO� ��� : �WK $YH� 6XLWH ���� $QFKRUDJH� $ODVND ������ 3S� �������� 

<HXQJ� &� DQG�0� <DQJ� ����� +DELWDW DQG�LQIDXQD SUH\ DYDLODELOLW\ IRU IODWILVKHV LQ WKH QRUWKHUQ %HULQJ 6HD� 3RODU� 
%LRO ������ ������������� 

<HXQJ� &� 0� <DQJ� 6� -HZHWW� $� 1DLGX� ����� 3RO\FKDHWH�DVVHPEODJH�DV VXUURJDWH�IRU SUH\ DYDLODELOLW\ LQ DVVHVVLQJ 
VRXWKHDVWHUQ %HULQJ 6HD�IODWILVK KDELWDW� -� 6HD�5HV� ���������������� 

D.5 Greenland turbot (Reinhardtius hippoglossoides) 

D.5.1 Life History and General Distribution 

*UHHQODQG�WXUERW KDV DQ�DPSKLERUHDO GLVWULEXWLRQ��RFFXUULQJ LQ�WKH 1RUWK�$WODQWLF DQG�1RUWK�3DFLILF��,Q�WKH 
1RUWK 3DFLILF� VSHFLHV� DEXQGDQFH LV FHQWHUHG LQ WKH� HDVWHUQ %HULQJ 6HD� DQG� VHFRQGO\� LQ WKH� $OHXWLDQ 
,VODQGV��2Q�WKH $VLDQ�VLGH� WKH\ RFFXU LQ WKH *XOI RI $QDG\U DORQJ WKH %HULQJ 6HD FRDVW RI 5XVVLD��LQ�WKH 
2NKRWVN 6HD��DURXQG�WKH .XULOH ,VODQGV��DQG�VRXWK�WR�WKH HDVW FRDVW RI -DSDQ�WR�QRUWKHUQ�+RQVKX�,VODQG 
�+XEEV DQG�:LOLPRYVN\ ������0LNDZD ������6KXQWRY �������$GXOWV H[KLELW D EHQWKLF OLIHVW\OH��OLYLQJ LQ 
GHHS�ZDWHUV RI WKH FRQWLQHQWDO VORSH EXW DUH NQRZQ�WR�KDYH D WHQGHQF\ WR�IHHG�RII WKH VHD ERWWRP��'XULQJ 
WKHLU ILUVW IHZ \HDUV�DV�LPPDWXUH�ILVK� WKH\ LQKDELW UHODWLYHO\ VKDOORZ FRQWLQHQWDO VKHOI ZDWHUV��OHVV�WKDQ ��� 
P� XQWLO DERXW DJH ��RU � EHIRUH MRLQLQJ WKH DGXOW SRSXODWLRQ �����WR ����� P RU PRUH��7HPSOHPDQ������� 
$GXOWV DSSHDU WR�XQGHUJR�VHDVRQDO VKLIWV LQ GHSWK�GLVWULEXWLRQ�PRYLQJ GHHSHU LQ ZLQWHU DQG�VKDOORZHU LQ 
VXPPHU �&KXPDNRY ������6KXQWRY �������6SDZQLQJ LV UHSRUWHG�WR�RFFXU LQ ZLQWHU LQ�WKH HDVWHUQ %HULQJ 
6HD DQG PD\ EH SURWUDFWHG�VWDUWLQJ LQ�6HSWHPEHU RU 2FWREHU DQG�FRQWLQXLQJ XQWLO 0DUFK�ZLWK�DQ�DSSDUHQW 
SHDN SHULRG� LQ� 1RYHPEHU WR� )HEUXDU\ �6KXQWRY ������ %XODWRY ������� )HPDOHV VSDZQ� UHODWLYHO\ VPDOO 
QXPEHUV RI HJJV ZLWK�IHFXQGLW\ UDQJLQJ IURP �������WR���������IRU ILVK����FP DQG�VPDOOHU LQ�WKH %HULQJ 
6HD��'¶\DNRY�������� 



   

            
          

              
              

             
 

             
               

 

            
             

      

    

          

     

         
        

      

           
           

        

      

 
 

  
 

 
  

 
  

    
 

  

 
 

 
 
 

 
 

  
 

 

    
 

  

    
 

 

    

 
 

 
 

 
 

 

 
 

    

 

  

  

     
               

FMP for Groundfish of the BSAI Management Area Appendix D 

(JJV DQG�HDUO\ ODUYDO VWDJHV DUH EHQWK\SHODJLF �0XVLHQNR��������,Q�WKH $WODQWLF 2FHDQ� ODUYDH���� WR �� 
FP� KDYH EHHQ�IRXQG�LQ�EHQWK\SHODJLF ZDWHUV ZKLFK�JUDGXDOO\ ULVH WR�WKH SHODJLF ]RQH LQ�FRUUHVSRQGHQFH 
WR�DEVRUSWLRQ RI WKH \RON VDF ZKLFK�LV UHSRUWHG�WR�RFFXU DW ���WR ���PP ZLWK�WKH RQVHW RI IHHGLQJ �3HUWVHYD� 
2VWURXPRYD �������7KH SHULRG�RI ODUYDO GHYHORSPHQW H[WHQGV IURP $SULO WR�DV ODWH DV $XJXVW RU 6HSWHPEHU 
�-HQVHQ ����� ZKLFK UHVXOWV�LQ DQ H[WHQVLYH�ODUYDO GULIW DQG EURDG GLVSHUVDO IURP WKH�VSDZQLQJ ZDWHUV�RI 
WKH�FRQWLQHQWDO�VORSH��0HWDPRUSKRVLV�RFFXUV�LQ�$XJXVW�RU�6HSWHPEHU�DW�DERXW���WR���FP�LQ�OHQJWK�DW�ZKLFK 
WLPH�WKH�GHPHUVDO OLIH�EHJLQV� -XYHQLOHV DUH�UHSRUWHG WR EH�TXLWH WROHUDQW RI FROG WHPSHUDWXUHV�WR OHVV WKDQ � 
�& �+RJQHVWDG ����� DQG�KDYH EHHQ IRXQG�RQ�WKH QRUWKHUQ SDUW RI WKH %HULQJ 6HD VKHOI LQ VXPPHU WUDZO� 
VXUYH\V��$OWRQ�HW�DO�������� 

7KH DJH RI ���SHUFHQW PDWXULW\ LV HVWLPDWHG�WR�UDQJH IURP ��WR����\HDUV �'¶\DNRY ���������FP XVHG�LQ�VWRFN 
DVVHVVPHQW� DQG D� QDWXUDO PRUWDOLW\ UDWH� RI ����� KDV� EHHQ XVHG LQ WKH� PRVW UHFHQW VWRFN DVVHVVPHQWV 
�%DUEHDX[ HW DO� ������ 7KH�DSSUR[LPDWH�XSSHU VL]H�OLPLW�RI MXYHQLOH�ILVK�LV����FP�� 

D.5.2 Relevant Trophic Information 

*URXQGILVK SUHGDWRUV LQFOXGH 3DFLILF FRG� SROORFN��DQG�\HOORZILQ VROH��PRVWO\ RQ ILVK�UDQJLQJ IURP ��WR��� 
FP�VWDQGDUG�OHQJWK��SUREDEO\�DJH����� 

D.5.3 Habitat and Biological Associations 

Larvae/Juveniles� 3ODQNWRQLF ODUYDH IRU XS�WR���PRQWKV XQWLO PHWDPRUSKRVLV RFFXUV��XVXDOO\ ZLWK�D 
ZLGHVSUHDG� GLVWULEXWLRQ� LQKDELWLQJ VKDOORZ ZDWHUV�� -XYHQLOHV OLYH RQ� WKH FRQWLQHQWDO VKHOI XQWLO 
DERXW DJH���RU���IHHGLQJ�SULPDULO\�RQ�HXSKDXVLLGV� SRO\FKDHWHV� DQG VPDOO ZDOOH\H�SROORFN� 

Adults� ,QKDELW FRQWLQHQWDO VORSH ZDWHUV ZLWK�DQQXDO VSULQJ�IDOO PLJUDWLRQV IURP GHHSHU WR�VKDOORZHU 
ZDWHUV� ,Q WKH�%HULQJ 6HD�GLHW FRQVLVWV�RI SULPDULO\ ZDOOH\H�SROORFN� VTXLG� FUXVWDFHDQV� DQG RWKHU 
PLVFHOODQHRXV�ILVK VSHFLHV� ,Q WKH�$OHXWLDQ ,VODQGV�DOWKRXJK WKHUH�LV�ZDOOH\H�SROORFN LQ WKH�GLHW� 
WKHUH�LV�D�KLJKHU�SURSRUWLRQ�RI�VTXLG�DQG�$WND�PDFNHUHO�� 

Habitat and Biological Associations: Greenland turbot 

Stage - 
EFH 
Level 

Duratio 
n or 
Age Diet/Prey 

Season/ 
Time Location 

Water 
Column 

Bottom 
Type 

Oceano-
graphic 
Features Other 

(JJV 1$ ZLQWHU 2&6� 
0&6 

6'� 63 

/DUYDH �±�� 
PRQWKV 

8 
SK\WR�]RR 
SODQNWRQ" 

VSULQJ 
VXPPHU 

2&6� ,&6 
0&6 

3 

-XYHQLOH �±� \UV HXSKDXVLLGV DOO \HDU ,&6� 0&6 '� 6' 06� 0 
V� SRO\FKDHWHV 2&6� 

VPDOO SROORFN 863 

$GXOWV ��� 
\HDUV 

SROORFN 
VPDOO�ILVK 

VSDZQLQJ 
1RY± 
)HEUXDU\ 

2&6� 
863�/63 

'� 6' 06� 0 

QRQ� 
VSDZQLQJ� 
0DUFK±2FW 

863� /63 

D.5.4 Literature 

$OWRQ��0�6���5�*��%DNNDOD��*�(��:DOWHUV DQG 3�7��0XQUR��������*UHHQODQG WXUERW��Reinhardtius hippoglossoides� RI� 
WKH�(DVWHUQ %HULQJ 6HD�DQG $OHXWLDQ ,VODQGV� 8�6� 'HSW� &RPPHU�� 12$$ 7HFK� 5SW� 10)6 ��� �� SDJHV� 



   

 
               

           

                
   

            
            

               
   

              
           

             
         

               
        

            
     

            
          

              
           

           

        
 

            
            

            

                
     

              
     

              
            

         
              

           
             

           
 
      

                
            

            
        

 

           
           

FMP for Groundfish of the BSAI Management Area Appendix D 

$XVWHU�� 3�-��� 0DODWHVWD�� 5�-��� /DQJWRQ�� 5�:��� /�� :DWOLQJ� 3�&�� 9DOHQWLQH�� &�6�� 'RQDOGVRQ�� (�:�� /DQJWRQ�� $�1�� 
6KHSDUG� DQG ,�*� %DEE� ����� 7KH�LPSDFWV RI PRELOH�ILVKLQJ JHDU RQ VHDIORRU KDELWDWV LQ WKH�*XOI RI 0DLQH� 
�1RUWKZHVW�$WODQWLF���,PSOLFDWLRQV IRU FRQVHUYDWLRQ RI ILVK SRSXODWLRQV� 5HY� LQ )LVK� 6FL� �������������� 

%DUEHU :(� 6PLWK 5/� 9DOODULQR 0� 0H\HU 50 ������ 'HPHUVDO ILVK DVVHPEODJHV RI WKH�QRUWKHDVWHUQ &KXNFKL 6HD� 
$ODVND� )LVK %XOO�������±��� 

%XODWRY� 2�$� ����� 'LVWULEXWLRQ RI HJJV DQG ODUYDH RI *UHHQODQG KDOLEXW� Reinhardtius hippoglossoides�� 
�3OHXURQHFWLGDH� LQ WKH�HDVWHUQ %HULQJ 6HD� -� ,FKWK\RO� >(QJO� 7UDQVO� 9RSU� ,NKWLRO�@ �������������� 

&KLSHU]DNO� '�%�� ) $XUHWWH� DQG 3 5DGGL� ����� )LUVW 5HFRUG RI *UHHQODQG +DOLEXW �Reinhardtius hippoglossoides� LQ� 
WKH�%HDXIRUW 6HD��$UFWLF�2FHDQ�� $UFWLF�������������� 

&KXPDNRY� $�.� ����� 7KH *UHHQODQG KDOLEXW� Reinhardtius hippoglossoides� LQ WKH ,FHODQG DUHD�7KH KDOLEXW ILVKHULHV 
DQG WDJJLQJ� 7U� 3RO\DUQ� 1DXFKQR�,VVOHG� 3URHNWQ� ,QVW� 0RUVN� 5\EQ� .KR]� ������������� 

'¶\DNRY� <X� 3� ����� 7KH IHFXQGLW\�RI WKH *UHHQODQG KDOLEXW� Reinhardtius hippoglossoides �3OHXURQHFWLGDH�� IURP 
WKH %HULQJ�6HD� -� ,FKWK\RO� >(QJO� 7UDQV� 9RSU� ,NKWLRO�@ ������������ 

)LOLQD� (� DQG .� %XGQRYD� ����� 2Q� WKH )LQGLQJ� RI PDWXUH LQGLYLGXDOV RI WKH *UHHQODQG KDOLEXW Reinhardtius 
hippoglossoides �3OHXURQHFWLGDH� LQ WKH�.DUD�6HD� -RXUQDO RI ,FKWK\RORJ\� ��� ���±���� 

+RJQHVWDG� 3�7� ����� 1RWHV RQ *UHHQODQG� KDOLEXW� Reinhardtius hippoglossoides� LQ WKH� HDVWHUQ 1RUZHJLDQ 6HD� 
)LVNHULGLU� 6NU� 6HU� +DYXQGHUV� �������������� 

+XEEV� &�/�� DQG� 1�-� :LOLPRYVN\� ����� 'LVWULEXWLRQ DQG� V\QRQ\P\ LQ� WKH 3DFLILF� 2FHDQ DQG YDULDWLRQ RI WKH� 
*UHHQODQG KDOLEXW� Reinhardtius hippoglossoides �:DOEDXP�� -� )LVK� 5HV� %RDUG�&DQ� ������������� 

,DQHOOL� -�1�� 7�.� :LOGHUEXHU� DQG '� 1LFKRO� ����� *UHHQODQG WXUERW� In 6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ 
5HSRUW IRU *URXQGILVK� 5HVRXUFHV RI WKH %HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQV� 1RUWK� 3DFLILF )LVKHU\ 
0DQDJHPHQW &RXQFLO� ��� : �WK $YH� 6XLWH ���� $QFKRUDJH� $ODVND ������ 

-HQVHQ��$�6���������Reinhardtius hippoglossoides� LWV GHYHORSPHQW DQG�PLJUDWLRQV� .� GDQ� 9LGHQVN��6HOVN��6NU��� 
5N���������� 

/LYLQJVWRQ� 3�$� DQG�<� 'H5H\QLHU� ����� *URXQGILVK IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW SUH\ 
VSHFLHV LQ WKH HDVWHUQ %HULQJ 6HD IURP �����WR������ $)6& SURFHVVHG�5HS� ��������� S��$ODVND )LVK��6FL�� 
&HQW�� 1DWO� 0DU� )LVK� 6HUY�� 12$$� �����6DQG�3RLQW :D\� 1(�� 6HDWWOH� :$ ������ 

0HFNOHQEXUJ � &� :�� 3� 5� 0ROOHU� DQG '� 6WHLQNH� ����� %LRGLYHUVLW\ RI DUFWLF� PDULQH� ILVKHV� WD[RQRP\ DQG 
]RRJHRJUDSK\� 0DULQH %LRGLYHUVLW\ ��� ������� 

0LNDZD� 0� ����� (FRORJ\ RI WKH OHVVHU KDOLEXW� Reinhardtius hippoglossoides matsuurae -RUGDQ DQG�6Q\GHU� %XOO� 
7RKRNX�5HJ� )LVK� 5HV� /DE� �������� 

0XVLHQNR� /�1� ����� 5HSURGXFWLRQ DQG�'HYHORSPHQW RI %HULQJ 6HD� 7U� 9VHV 1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� 
.KR]� 2NHDQRJU� �� �,]Y� 7LNKRRNHDQ� 1DXFKQR�LVVOHG� ,QVW� 5\EQ� .KR]� 2NHDQRJU� ����������� >,Q 5XVV�@� 
7UDQVO��%\ ,VU��3URJ��6FL��7UDQVO���������S���������� ,Q 3� $� 0RLVHHY �(GLWRU�� 6RYLHW�ILVKHULHV LQYHVWLJDWLRQV 
LQ WKH QRUWKHDVWHUQ 3DFLILF� 3DUW�9� $YDLO� 1DWO� 7HFK� ,QI� 6HUY�� 6SULQJILHOG� 9$�� DV 77��������� 

3HUWVHYD�2VWURXPRYD� 7�$� ����� 7KH UHSURGXFWLRQ DQG� GHYHORSPHQW RI IDU HDVWHUQ IORXQGHUV� ,]GDWHO¶VWYR�$NDG� 
1DXN� 6665� ����S� >7UDQVO� %\ )LVK� 5HV� %RDUG�&DQ�� ����� 7UDQVO� 6HU� ���� �����S�@ 

5DQG��.��0���DQG (��$��/RJHUZHOO� ������7KH ILUVW�GHPHUVDO� WUDZO� VXUYH\ RI EHQWKLF ILVK DQG LQYHUWHEUDWHV LQ WKH 
%HDXIRUW 6HD�VLQFH�WKH�ODWH����� V� 3RODU %LRO�� ��� �������� 

6KXQWRY� 9�3� ����� 'LVWULEXWLRQ RI WKH *UHHQODQG KDOLEXW�DQG DUURZWRRWK KDOLEXWV LQ WKH 1RUWK 3DFLILF� 7U� 9VHV� 
1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� �� �,]Y� 7LNKRRNHDQ� 1DXFKQR�LVVOHG� ,QVW� 0RUVN� 
5\EQ� .KR]� 2NHDQRJU� ������������ >7UDQVO� ,Q 6RYLHW )LVKHULHV ,QYHVWLJDWLRQ LQ WKH�1RUWKHDVWHUQ 3DFLILF� 
3DUW ,9��S���������� E\ ,VUDHO 3URJ� 6FL� 7UDQVO���������DYDLO��1DWO��7HFK��,QI��6HUY���6SULQJILHOG��9$ DV 77��� 
������@ 

7HPSOHPDQ� :� ����� 'LVWULEXWLRQ� DQG DEXQGDQFH RI WKH *UHHQODQG KDOLEXW� Reinhardtius hippoglossoides 
�:DOEDXP�� LQ WKH 1RUWKZHVW�$WODQWLF� ,QW� &RPP� 1RUWKZHVW�$WO� )LVK� 5HV� %XOO� ��������� 



   

   

     

        
  

           
          

                
              

       
           

            
          

               
          

           
           

 
            

    

   

     

          
     

          
         
              

FMP for Groundfish of the BSAI Management Area Appendix D 

D.6 Arrowtooth flounder (Atheresthes stomias) 

D.6.1 Life History and General Distribution 

$UURZWRRWK�IORXQGHU DUH GLVWULEXWHG�LQ�1RUWK�$PHULFDQ�ZDWHUV IURP FHQWUDO &DOLIRUQLD WR�WKH HDVWHUQ�%HULQJ 
6HD�RQ�WKH FRQWLQHQWDO�VKHOI�DQG�XSSHU�VORSH� 

$GXOWV H[KLELW D�EHQWKLF OLIHVW\OH�DQG RFFXS\ VHSDUDWH�ZLQWHU DQG VXPPHU GLVWULEXWLRQV�RQ WKH�HDVWHUQ %HULQJ 
6HD VKHOI��)URP RYHU�ZLQWHU JURXQGV�QHDU WKH�VKHOI PDUJLQV�DQG XSSHU VORSH�DUHDV� DGXOWV�EHJLQ D�PLJUDWLRQ 
RQWR�WKH PLGGOH DQG�RXWHU VKHOI LQ�$SULO RU HDUO\ 0D\ HDFK \HDU ZLWK WKH�RQVHW RI ZDUPHU ZDWHU WHPSHUDWXUHV� 
$ SURWUDFWHG DQG YDULDEOH VSDZQLQJ SHULRG PD\ UDQJH�IURP DV�HDUO\ DV 6HSWHPEHU WKURXJK 0DUFK �5LFNH\ 
������+RVLH �������7RWDO IHFXQGLW\ PD\ UDQJH IURP �������� WR�����������RRF\WHV �=LPPHUPDQ�������� 
/DUYDH KDYH EHHQ�IRXQG�IURP LFKWK\RSODQNWRQ�VDPSOLQJ RYHU D ZLGHVSUHDG�DUHD RI WKH HDVWHUQ�%HULQJ 6HD 
VKHOI LQ�$SULO DQG�0D\ DQG�DOVR�RQ�WKH FRQWLQHQWDO VKHOI HDVW RI .RGLDN ,VODQG�GXULQJ ZLQWHU DQG�VSULQJ 
�:DOGURQ� DQG� 9LQWHU ������ .HQGDOO DQG� 'XQQ� ������� 7KH DJH RU VL]H DW PHWDPRUSKRVLV LV XQNQRZQ� 
-XYHQLOHV DUH VHSDUDWH IURP WKH DGXOW SRSXODWLRQ� UHPDLQLQJ LQ�VKDOORZ DUHDV XQWLO WKH\ UHDFK�WKH ���WR �� 
FP UDQJH �0DUWLQ�DQG�&ODXVHQ��������7KH HVWLPDWHG�DJH DW ���SHUFHQW PDWXULW\ LV ����\HDUV ������FP� IRU� 
IHPDOHV�FROOHFWHG IURP WKH�%HULQJ 6HD��6WDUN ������ 7KH�QDWXUDO PRUWDOLW\ UDWH�XVHG LQ VWRFN DVVHVVPHQWV 
GLIIHUV E\ VH[� DQG� LV HVWLPDWHG� DW ���� IRU IHPDOHV DQG� ����� WR� ����� IRU IHPDOHV �7XUQRFN HW DO�� ����� 
:LOGHUEXHU�HW�DO�������� 

7KH�DSSUR[LPDWH�XSSHU VL]H�OLPLW RI MXYHQLOH�ILVK LV��� FP IRU PDOHV�DQG �� FP IRU IHPDOHV� 

D.6.2 Relevant Trophic Information 

$UURZWRRWK�IORXQGHU�DUH�YHU\�LPSRUWDQW DV�D ODUJH��DQG�DEXQGDQW�SUHGDWRU�RI�RWKHU JURXQGILVK�VSHFLHV�� 

D.6.3 Habitat and Biological Associations 

Larvae/Juveniles� 3ODQNWRQLF�ODUYDH�IRU DW OHDVW � WR � PRQWKV�XQWLO PHWDPRUSKRVLV�RFFXUV� MXYHQLOHV�XVXDOO\ 
LQKDELW VKDOORZ DUHDV�XQWLO DERXW ���FP�LQ�OHQJWK� 

Adults� :LGHVSUHDG�GLVWULEXWLRQ�PDLQO\ RQ�WKH PLGGOH DQG�RXWHU SRUWLRQV RI WKH FRQWLQHQWDO VKHOI��IHHGLQJ 
PDLQO\ RQ�ZDOOH\H SROORFN DQG�RWKHU PLVFHOODQHRXV ILVK�VSHFLHV ZKHQ�DUURZWRRWK IORXQGHU DWWDLQ�OHQJWKV 
JUHDWHU WKDQ �� FP� :LQWHUWLPH�PLJUDWLRQ WR GHHSHU ZDWHUV�RI WKH�VKHOI PDUJLQ DQG XSSHU FRQWLQHQWDO VORSH 
WR�DYRLG�H[WUHPH�FROG�ZDWHU�WHPSHUDWXUHV�DQG�IRU�VSDZQLQJ�� 



   

      

 
 

    
 
 

 
 

  
  

  
 

 

   
 
 

 
 

 

 
 

 

 
 

  
 

 
 

  
 

  

  
 

 

 
 

 
 

  
 
 

 

  

    
  

 

 
  

  
 

 
 
 

 

   

 

  

 
                   

           

             

              

               
 

            
           

 

               
          

             
    

       
           

     

         
            

          

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Arrowtooth flounder 

Stage - 
EFH 
Level 

Duration or 
Age Diet/Prey 

Season/ 
Time 

Locatio 
n 

Water 
Colum 
n 

Botto 
m 
Type 

Oceano-
graphic 
Features Other 

(JJV 1$ ZLQWHU��� 
VSULQJ" 

,&6�� 
0&6� 
2&6 

3 

/DUYDH �±��PRQWKV" 8 
SK\WR�]RR 
SODQNWRQ" 

VSULQJ 
VXPPHU" 

%$<� 
,&6�� 
0&6� 
2&6 

3 

(DUO\ 
-XYHQLOHV 

WR���\UV HXSKDXVLLGV 
FUXVWDFHDQV 
DPSKLSRGV 
SROORFN 

DOO \HDU ,&6�� 
0&6 

' *06 

/DWH� 
-XYHQLOHV 

PDOHV��±�� 
\UV 
IHPDOHV �±�� 
\UV 

HXSKDXVLLGV 
FUXVWDFHDQV 
DPSKLSRGV 
SROORFN 

DOO \HDU ,&6�� 
0&6� 
2&6� 
863 

' *06 

$GXOWV PDOHV �� \UV 
IHPDOHV �� 
\UV 

SROORFN 
PLVF� ILVK 
*DGLGDH VS� 
HXSKDXVLLGV 

VSDZQLQJ� 
1RY±0DUFK 

0&6� 
2&6� 
863 

' *06 LFH�HGJH 
�(%6�� 

QRQ� 
VSDZQLQJ� 
$SULO±2FW 

D.6.4 Literature 

$XVWHU�� 3�-��� 0DODWHVWD�� 5�-��� /DQJWRQ�� 5�:��� /�� :DWOLQJ� 3�&�� 9DOHQWLQH�� &�6�� 'RQDOGVRQ�� (�:�� /DQJWRQ�� $�1�� 
6KHSDUG� DQG�, *� %DEE� ����� 7KH LPSDFWV RI PRELOH ILVKLQJ JHDU RQ VHDIORRU KDELWDWV LQ WKH *XOI RI 0DLQH 
�1RUWKZHVW�$WODQWLF���,PSOLFDWLRQV IRU FRQVHUYDWLRQ RI ILVK SRSXODWLRQV� 5HY� LQ )LVK� 6FL� �������������� 

+DUW� -�/� ����� 3DFLILF ILVKHV RI &DQDGD� )LVK� 5HV� %RDUG�&DQ� %XOO� ���� ����S� 

+RVLH� 0�-� ����� 7KH DUURZWRRWK IORXQGHU� 2UHJRQ 'HS� )LVK� :LOGO� ,QIR� 5HS� ����� ��S� 

.HQGDOO� $�:� -U� DQG�-�5� 'XQQ� ����� ,FKWK\RSODQNWRQ RI WKH FRQWLQHQWDO VKHOI QHDU .RGLDN�,VODQG� $ODVND� 12$$ 
7HFK��5HS��10)6�����8��6��'HS��&RPPHU��12$$��1DWO��0DU��)LVK��6HUY� 

/LYLQJVWRQ� 3�$� DQG�<� 'H5H\QLHU� ����� *URXQGILVK IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW SUH\ 
VSHFLHV LQ WKH�HDVWHUQ %HULQJ 6HD IURP �����WR������ $)6& SURFHVVHG�5HS� ��������� S��$ODVND )LVK��6FL�� 
&HQW���1DWO��0DU��)LVK��6HUY���12$$�������6DQG�3RLQW�:D\�1(���6HDWWOH��:$������� 

0DUWLQ� 0�+� DQG '�0� &ODXVHQ� ����� 'DWD UHSRUW� �����*XOI RI $ODVND %RWWRP 7UDZO 6XUYH\� 8�6��'HSW��&RPPHU�� 
12$$� 1DWO� 0DU� )LVK� 6HUY�� 12$$ 7HFK� 0HP� 10)6�$)6&���� ����S� 

5LFNH\� 0�+� ����� 0DWXULW\� VSDZQLQJ� DQG�VHDVRQDO PRYHPHQW RI DUURZWRRWK IORXQGHU� Atheresthes stomias� RII 
:DVKLQJWRQ� )LVK� %XOO� ������������������ 

6WDUN�� -�� ������ )HPDOH� PDWXULW\� UHSURGXFWLYH� SRWHQWLDO� UHODWLYH� GLVWULEXWLRQ� DQG JURZWK FRPSDUHG EHWZHHQ 
DUURZWRRWK IORXQGHU �Atheresthes stomias� DQG .DPFKDWND IORXQGHU �A. evermanni� LQGLFDWLQJ�FRQFHUQV IRU 
PDQDJHPHQW� -� $SSO� ,FKWK\RO� ���� 

7XUQRFN��%�-���7�.��:LOGHUEXHU DQG�(�6� %URZQ ����� $UURZWRRWK IORXQGHU� In $SSHQGL[�% 6WRFN�$VVHVVPHQW DQG 
)LVKHU\ (YDOXDWLRQ� 5HSRUW IRU WKH JURXQGILVK� UHVRXUFHV RI WKH *XOI RI $ODVND� 1RUWK� 3DFLILF )LVKHU\ 
0DQDJHPHQW &RXQFLO� ����:� �WK $YH�� 6XLWH ���� $QFKRUDJH� $. ������ 



   

                 
            

            
           

             

            
    

  

     

          
    

         
            

  
         

          
             

           
         

            
   

        
 
 
         

            
    

            
           

          
        

            
            

 
            
          
             
       

           
           

           
         

                 
           

         
         

            

FMP for Groundfish of the BSAI Management Area Appendix D 

:DOGURQ� .�'� DQG %�0� 9LQWHU ����� ,FKWK\RSODQNWRQ RI WKH�HDVWHUQ %HULQJ 6HD� 8� 6� 'HS� &RPPHU�� 1DWO� 2FHDQLF 
$WPRV� $GPLQ�� 1DWO� 0DU� )LVK� 6HUY� 6HDWWOH� :$� 3URFHVVHG UHS�� �� S� 

:LOGHUEXHU� 7�.�� '� 1LFKRO� DQG�.� $\GLQ� ����� $UURZWRRWK IORXQGHU� In 6WRFN�$VVHVVPHQW DQG )LVKHU\�(YDOXDWLRQ 
5HSRUW IRU *URXQGILVK� 5HVRXUFHV RI WKH %HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQV� 1RUWK� 3DFLILF )LVKHU\ 
0DQDJHPHQW &RXQFLO� ��� : �WK $YH� 6XLWH ���� $QFKRUDJH� $ODVND ������ 3S� �������� 

=LPPHUPDQQ� 0DUN� ����� 0DWXULW\ DQG�IHFXQGLW\ RI DUURZWRRWK IORXQGHU� Atheresthes stomias� IURP WKH *XOI�RI� 
$ODVND� )LVK %XOO� ����������� 

D.7 Northern rock sole (Lepidopsetta polyxystra) 

D.7.1 Life History and General Distribution 

0HPEHUV�RI WKH�JHQXV�Lepidopsetta DUH�GLVWULEXWHG IURP &DOLIRUQLD ZDWHUV QRUWK LQWR�WKH *XOI RI $ODVND 
DQG�%HULQJ�6HD WR�DV�IDU QRUWK�DV WKH�*XOI�RI�$QDG\U��7KH�GLVWULEXWLRQ�FRQWLQXHV�DORQJ�WKH�$OHXWLDQ�,VODQGV 
ZHVWZDUG WR WKH�.DPFKDWND�3HQLQVXOD�DQG WKHQ VRXWKZDUG WKURXJK WKH�2NKRWVN 6HD�WR WKH�.XULOH�,VODQGV� 
6HD RI -DSDQ��DQG�RII .RUHD��&HQWHUV RI DEXQGDQFH RFFXU RII WKH .DPFKDWND 3HQLQVXOD �6KXEQLNRY DQG� 
/LVRYHQNR��������%ULWLVK�&ROXPELD��)RUUHVWHU DQG�7KRPSVRQ��������WKH�FHQWUDO�*XOI�RI�$ODVND��DQG�LQ�WKH 
VRXWKHDVWHUQ�%HULQJ 6HD �$OWRQ�DQG�6DPSOH �������7ZR�IRUPV ZHUH IRXQG�WR�H[LVW LQ�$ODVND E\ 2UU DQG� 
0DWDUHVH�������� D�VRXWKHUQ URFN VROH �L. bilineatus� DQG D QRUWKHUQ�URFN�VROH �L. polyxystra���5HVRXUFH 
DVVHVVPHQW WUDZO VXUYH\V�LQGLFDWH WKDW QRUWKHUQ URFN VROH�FRPSULVH PRUH�WKDQ �� SHUFHQW RI WKH�%HULQJ 6HD 
SRSXODWLRQ�� $GXOWV H[KLELW D EHQWKLF OLIHVW\OH DQG�� LQ� WKH HDVWHUQ� %HULQJ 6HD� RFFXS\ VHSDUDWH ZLQWHU 
�VSDZQLQJ� DQG�VXPPHUWLPH IHHGLQJ GLVWULEXWLRQV RQ�WKH FRQWLQHQWDO VKHOI��1RUWKHUQ�URFN VROH VSDZQ�GXULQJ 
WKH ZLQWHU DQG�HDUO\ VSULQJ SHULRG�RI 'HFHPEHU WKURXJK�0DUFK� 6RYLHW LQYHVWLJDWLRQV LQ�WKH HDUO\ ����V 
HVWDEOLVKHG�WZR�VSDZQLQJ�FRQFHQWUDWLRQV��DQ�HDVWHUQ�FRQFHQWUDWLRQ�QRUWK�RI�8QLPDN ,VODQG�DW WKH�PRXWK�RI 
%ULVWRO %D\ DQG�D ZHVWHUQ�FRQFHQWUDWLRQ�HDVWZDUG�RI WKH 3ULELORI ,VODQGV EHWZHHQ ����� 1��DQG����� 1��
DQG�DSSUR[LPDWHO\ �����
 :���6KXEQLNRY DQG�/LVRYHQNR���������5RFN VROH VSDZQLQJ LQ�WKH HDVWHUQ DQG 
ZHVWHUQ�%HULQJ 6HD ZDV IRXQG�WR�RFFXU DW GHSWKV RI ��� WR�����P��FORVH WR�WKH VKHOI�VORSH EUHDN��6SDZQLQJ 
IHPDOHV�GHSRVLW D�PDVV�RI HJJV�ZKLFK DUH�GHPHUVDO�DQG�DGKHVLYH��$OWRQ�DQG�6DPSOH��������)HUWLOL]DWLRQ�LV
EHOLHYHG�WR�EH H[WHUQDO��,QFXEDWLRQ�WLPH LV WHPSHUDWXUH GHSHQGHQW DQG�PD\ UDQJH IURP ����GD\V DW ����& WR
DERXW ���GD\V DW �����& �)RUUHVWHU �������1HZO\ KDWFKHG�ODUYDH DUH SHODJLF DQG�KDYH RFFXUUHG�VSRUDGLFDOO\ 
LQ HDVWHUQ %HULQJ 6HD�SODQNWRQ VXUYH\V��:DOGURQ DQG 9LQWHU ������ .DPFKDWND�ODUYDH�DUH�UHSRUWHGO\ �� 
PP LQ�OHQJWK�ZKHQ�WKH\ DVVXPH WKHLU VLGH�VZLPPLQJ��ERWWRP�GZHOOLQJ IRUP �$OWRQ�DQG�6DPSOH ������ 
1RUFURVV HW DO�������� DQG�&RRSHU HW DO�������� IRXQG�QHZO\ VHWWOHG�ODUYDH LQ�WKH ���WR����PP VL]H UDQJH� 
)RUUHVWHU DQG�7KRPSVRQ������� UHSRUW WKDW E\ DJH ��WKH\ DUH IRXQG�ZLWK�DGXOWV RQ�WKH FRQWLQHQWDO VKHOI 
GXULQJ�VXPPHU��EXW�WKLV�KDV�QRW�EHHQ�REVHUYHG�LQ�WKH�HDVWHUQ�%HULQJ�6HD� 

,Q�WKH VSULQJWLPH��DIWHU VSDZQLQJ��URFN VROH EHJLQ DFWLYHO\ IHHGLQJ DQG�FRPPHQFH D PLJUDWLRQ WR�WKH VKDOORZ 
ZDWHUV RI WKH FRQWLQHQWDO VKHOI��7KLV PLJUDWLRQ KDV EHHQ�REVHUYHG�RQ�ERWK�WKH HDVWHUQ��$OWRQ�DQG 6DPSOH 
����� DQG�ZHVWHUQ��6KYHWVRY ����� DUHDV RI WKH %HULQJ 6HD��'XULQJ WKLV WLPH WKH\ VSUHDG�RXW DQG�IRUP 
PXFK OHVV�GHQVH�FRQFHQWUDWLRQV�WKDQ GXULQJ WKH�VSDZQLQJ SHULRG� 6XPPHUWLPH�WUDZO VXUYH\V�LQGLFDWH�PRVW 
RI WKH SRSXODWLRQ�FDQ�EH IRXQG�DW GHSWKV IURP ���WR�����P �$UPLVWHDG�DQG�1LFKRO ������ 7KH PRYHPHQW 
IURP ZLQWHU�VSULQJ WR VXPPHU JURXQGV�LV�LQ UHVSRQVH�WR ZDUPHU WHPSHUDWXUHV�LQ WKH�VKDOORZ ZDWHUV�DQG WKH 
GLVWULEXWLRQ�RI SUH\ RQ�WKH VKHOI VHDIORRU �6KYHWVRY �������,Q�6HSWHPEHU��ZLWK�WKH RQVHW RI FRROLQJ LQ�WKH 
QRUWKHUQ�ODWLWXGHV��URFN�VROH EHJLQ�WKH UHWXUQ PLJUDWLRQ�WR WKH GHHSHU ZLQWHULQJ JURXQGV��)HFXQGLW\ YDULHV 
ZLWK VL]H DQG ZDV UHSRUWHG WR�EH ������ HJJV IRU ILVK ���FP ORQJ��/DUYDH DUH SHODJLF EXW WKHLU RFFXUUHQFH 
LQ�SODQNWRQ VXUYH\V LQ�WKH HDVWHUQ %HULQJ 6HD ZHUH UDUH LQ�WKH HDUO\ ����V �0XVLHQNR��������+RZHYHU�� 
LFKWK\RSODQNWRQ� VXUYH\V FRQGXFWHG� VLQFH WKH HDUO\ ����V KDYH FDSWXUHG� QRUWKHUQ� URFN VROH ODUYDH 
�/DQNVEXU\ HW�DO���������-XYHQLOHV�DUH VHSDUDWH�IURP WKH DGXOW SRSXODWLRQ��UHPDLQLQJ LQ�VKDOORZ DUHDV XQWLO 
WKH\ UHDFK DJH�� �)RUUHVWHU ������ 7KH HVWLPDWHG�DJH RI ���SHUFHQW PDWXULW\�LV � \HDUV �DSSUR[LPDWHO\���� 



   

              
 

     

    

        

     

          
    

         
             
        

 

      

 

  
 
 

 
 

       
     

 
 

 
 
 

  
 

 

 

 
 

  
 

 
  

     
 

  
 

 
 

  

   

 
 

  
 

 

    
 

 
  

 
 

 
 
 

 
 

 

  
 

 
 

  

               
             

              
         

FMP for Groundfish of the BSAI Management Area Appendix D 

FP� IRU VRXWKHUQ URFN VROH�IHPDOHV�DQG � \HDUV�IRU QRUWKHUQ URFN VROH IHPDOHV��6WDUN DQG 6RPHUWRQ ������ 
1DWXUDO�PRUWDOLW\�UDWH�LV�EHOLHYHG�WR�UDQJH�IURP������WR������ 

7KH�DSSUR[LPDWH�XSSHU�VL]H�OLPLW RI MXYHQLOH�ILVK LV��� FP� 

D.7.2 Relevant Trophic Information 

*URXQGILVK SUHGDWRUV� LQFOXGH� 3DFLILF� FRG� ZDOOH\H� SROORFN� VNDWHV� 3DFLILF� KDOLEXW� DQG \HOORZILQ VROH� 
PRVWO\�RQ�ILVK�UDQJLQJ�IURP���WR����FP�VWDQGDUG�OHQJWK�� 

D.7.3 Habitat and Biological Associations 

Larvae/Juveniles� 3ODQNWRQLF ODUYDH IRU DW OHDVW ��WR���PRQWKV XQWLO PHWDPRUSKRVLV RFFXUV��MXYHQLOHV 
LQKDELW�VKDOORZ DUHDV DW�OHDVW�XQWLO�DJH �� 

Adults� 6XPPHUWLPH� IHHGLQJ RQ SULPDULO\ VDQG\ VXEVWUDWHV� RI WKH� HDVWHUQ %HULQJ 6HD� VKHOI� 
:LGHVSUHDG GLVWULEXWLRQ PDLQO\ RQ WKH PLGGOH DQG�LQQHU SRUWLRQ RI WKH VKHOI� IHHGLQJ RQ�ELYDOYHV� 
SRO\FKDHWH� DPSKLSRGV� DQG PLVFHOODQHRXV�FUXVWDFHDQV� :LQWHUWLPH�PLJUDWLRQ WR GHHSHU ZDWHUV�RI 
WKH�VKHOI�PDUJLQ�IRU�VSDZQLQJ�DQG�WR�DYRLG�H[WUHPH�FROG�ZDWHU�WHPSHUDWXUHV��IHHGLQJ�GLPLQLVKHV� 

Habitat and Biological Associations: Rock sole 

Oceano 
-

Stage - 
EFH Duration 

Water 
Colum 

Botto 
m 

graphic 
Feature 

Level or Age Diet/Prey Season/ Time Location n Type s Other 
(JJV 1$ ZLQWHU 2&6 ' 

/DUYDH �±�� 
PRQWKV" 

8 
SK\WR�]RR 
SODQNWRQ" 

ZLQWHU�VSULQJ 2&6� 
0&6� 
,&6 

3 

(DUO\ 
-XYHQLOHV 

WR�����\UV SRO\FKDHWH 
ELYDOYHV 
DPSKLSRGV 
PLVF� FUXVWDFHDQV 

DOO \HDU %$<� ,&6 ' 6� 
* 

/DWH� 
-XYHQLOHV 

WR��� 
\HDUV 

SRO\FKDHWH 
ELYDOYHV 
DPSKLSRGV 
PLVF� FUXVWDFHDQV 

DOO \HDU %$<� 
,&6�� 
0&6� 
2&6 

' 6� 
60�0 
6� 
* 

$GXOWV �� \HDUV SRO\FKDHWH 
ELYDOYHV 
DPSKLSRGV 

IHHGLQJ 
0D\± 
6HSWHPEHU 

0&6� 
,&6 

' 6�60� 
06�0 
* 

PLVF� FUXVWDFHDQV VSDZQLQJ 
'HF�±$SULO 

2&6 LFH�HGJH 

D.7.4 Literature 

$OWRQ� 0�6� DQG�7HUU\ 0� 6DPSOH ����� 5RFN VROH �)DPLO\ 3OHXURQHFWLGDH� S� �������� In� 'HPHUVDO ILVK�DQG VKHOOILVK� 
UHVRXUFHV LQ WKH�%HULQJ 6HD� LQ WKH�EDVHOLQH�\HDU ����� 3ULQFLSDO LQYHVWLJDWRUV :DOWHU 7� 3HUH\UD� -HUU\ (� 
5HHYHV� DQG 5LFKDUG %DNNDOD� 8�6� 'HS� &RPP�� 1DWO� 2FHDQLF�$WPRV� $GPLQ�� 1DWO� 0DU� 6HUY�� 1RUWKZHVW 
DQG $ODVND�)LVK &HQWHU� 6HDWWOH� :$� 3URFHVVHG 5HS�� ��� S� 



   

                
       

 
               

            

             
             

  

                   

              
              

     
       

  

            
             

 

                
            

                 
             

    

                
              

                
               

   

                  
            

             
                 

  

                
           

                
       

                 
           

            
         

           

    

FMP for Groundfish of the BSAI Management Area Appendix D 

$UPLVWHDG� &�(� DQG�'�*� 1LFKRO ����� �����%RWWRP 7UDZO 6XUYH\ RI WKH (DVWHUQ %HULQJ 6HD &RQWLQHQWDO 6KHOI� 8�6� 
'HS� &RPPHU�� 12$$ 7HFK� 0HP� 10)6�$)6&��� ����S� 

$XVWHU�� 3�-��� 0DODWHVWD�� 5�-��� /DQJWRQ�� 5�:��� /�� :DWOLQJ� 3�&�� 9DOHQWLQH�� &�6�� 'RQDOGVRQ�� (�:�� /DQJWRQ�� $�1�� 
6KHSDUG� DQG ,�*� %DEE� ����� 7KH�LPSDFWV RI PRELOH�ILVKLQJ JHDU RQ VHDIORRU KDELWDWV LQ WKH�*XOI RI 0DLQH� 
�1RUWKZHVW�$WODQWLF���,PSOLFDWLRQV IRU FRQVHUYDWLRQ RI ILVK SRSXODWLRQV� 5HY� LQ )LVK� 6FL� ����� �������� 

&RRSHU��'���-��'XII\�$QGHUVRQ� %� 1RUFURVV� %� +ROODGD\ DQG 3� 6WDEHQR1XUVHU\ DUHDV RI MXYHQLOH�QRUWKHUQ URFN VROH 
�/HSLGRSVHWWD�SRO\[\VWUD� LQ WKH�HDVWHUQ %HULQJ 6HD�LQ UHODWLRQ WR K\GURJUDSK\ DQG WKHUPDO UHJLPHV� ,&(6 -� 
0DU� 6FL��GRL���������LFHVMPV�IVW���� 

)RUUHVWHU� &�5� ����� 'HPHUVDO 4XDOLW\ RI IHUWLOL]HG�HJJV RI URFN VROH� -� )LVK� 5HV� %G� &DQDGD� ������ ����� 3� ����� 

)RUUHVWHU� &�5� DQG�-�$� 7KRPSVRQ ����� 3RSXODWLRQ VWXGLHV RQ WKH URFN VROH� Lepidopsetta bilineata� RI�QRUWKHUQ 
+HFDWH 6WUDLW %ULWLVK &ROXPELD� )LVK� 5HV� %G� &DQDGD� 7HFK� 5HS� 1R� ���� ����� ����S� 

/DQNVEXU\��-���-��'XII\�$QGHUVRQ��0��%XVE\��3��6WDEHQR��DQG .��0HLU�� ������'LVWULEXWLRQ DQG WUDQVSRUW�SDWWHUQV RI 
QRUWKHUQ URFN VROH� ODUYDH� /HSLGRSVHWWD� SRO\[\VWUD� LQ� WKH 6RXWKHDVWHUQ� %HULQJ� 6HD� 3URJ�2FHDQRJ� ����� 
������� ������ 

/LYLQJVWRQ� 3�$� DQG�<� 'H5H\QLHU� ����� *URXQGILVK IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW SUH\ 
VSHFLHV LQ WKH�HDVWHUQ %HULQJ 6HD�IURP ���� WR ����� $)6& SURFHVVHG 5HS� ��������� S��$ODVND )LVK��6FL�� 
&HQW���1DWO��0DU��)LVK��6HUY���12$$�������6DQG�3RLQW�:D\�1(���6HDWWOH��:$������� 

0XVLHQNR� /�1� ����� ,FKWK\RSODQNWRQ�RI WKH %HULQJ�6HD �GDWD RI WKH %HULQJ 6HD H[SHGLWLRQ RI ��������� 7U� 9VHV 
1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� �� �,]Y� 7LNKRRNHDQ� 1DXFKQR�LVVOHG� ,QVW� 5\EQ� 
.KR]� 2NHDQRJU� ����������� >,Q�5XVV�@ 7UDQVO� %\ ,VU� 3URJ� 6FL� 7UDQVO�� ����� S� �������� ,Q 3� $� 0RLVHHY 
�(GLWRU�� 6RYLHW� ILVKHULHV LQYHVWLJDWLRQV LQ WKH QRUWKHDVWHUQ 3DFLILF� 3DUW� ,� $YDLO� 1DWO� 7HFK� ,QI� 6HUY�� 
6SULQJILHOG� 9$�� DV 77��������� 

1RUFURVV� %�/�� %�$� +ROODGD\� 6� &� 'UHVVHO� DQG 0� )UDQGVHQ� ���� �5HFUXLWPHQW RI MXYHQLOH�IODWILVKHV LQ $ODVND� 
KDELWDW SUHIHUHQFH�QHDU .RGLDN ,VODQG� 8� $ODVND� &RDVWDO 0DULQH�,QVWLWXWH� 2&6 VWXG\ 006 ������� 9RO� �� 

2UU� -� 0� DQG $� &� 0DWDUHVH� ����� 5HYLVLRQ RI WKH�JHQXV Lepidipsetta *LOO� ���� �7HOHRVWHL��3OHXURQHFWLGDH� EDVHG 
RQ ODUYDO DQG DGXOW PRUSKRORJ\� ZLWK D�GHVFULSWLRQ RI D�QHZ VSHFLHV IURP WKH�1RUWK 3DFLILF�2FHDQ DQG %HULQJ 
6HD� )LVK� %XOO������������������� 

6KXEQLNRY� '�$� DQG�/�$� /LVRYHQNR������ 'DWD RQ WKH ELRORJ\ RI URFN VROH LQ WKH VRXWKHDVWHUQ %HULQJ 6HD� 7U� 9VHV� 
1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� �� �,]Y� 7LNRRNHDQ� 1DXFKQR�LVVOHG� ,QVW� 0RUVN� 
5\EQ� .KR]� 2NHDQRJU� ��� � �������� �7UDQVO� ,Q 6RYLHW�)LVKHULHV ,QYHVWLJDWLRQV LQ WKH 1RUWKHDVW�3DFLILF� 
3DUW ,,� S� �������� E\ ,VUDHO 3URJUDP 6FL� 7UDQVO�� ����� DYDLODEOH�1DWO� 7HFK� ,QI� 6HUY�� 6SULQJILHOG� 9$� DV 
77 ���������� 

6KYHWVRY� )�*� ����� 'LVWULEXWLRQ�DQG PLJUDWLRQV RI WKH URFN�VROH� Lepidopsetta bilineata� LQ WKH UHJLRQV RI WKH 2NKRWVN 
6HD FRDVW RI 3DUDPXVKLU DQG�6KXPVKX ,VODQGV� -� ,FKWKRO�� ������� ������ ����� 

6WDUN� -� :� DQG '� $� 6RPHUWRQ� ����� 0DWXUDWLRQ� VSDZQLQJ�DQG JURZWK�RI URFN�VROH RII .RGLDN�,VODQG LQ�WKH *XOI 
RI $ODVND� -� )LVK� %LRORJ\ ��������� �������� 

:DOGURQ� .�'� $QG %� 0� 9LQWHU ����� ,FKWK\RSODQNWRQ RI WKH�HDVWHUQ %HULQJ 6HD� 8� 6� 'HS� &RPPHU�� 1DWO� 2FHDQLF� 
$WPRV� $GPLQ�� 1DWO� 0DU� )LVK� 6HUY� 6HDWWOH� :$� 3URFHVVHG UHS�� ���S� 

:LOGHUEXHU� 7�.� DQG�'�*� 1LFKRO� ����� 1RUWKHUQ 5RFN VROH� In 6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ�5HSRUW 
IRU *URXQGILVK�5HVRXUFHV RI WKH %HULQJ�6HD�$OHXWLDQ�,VODQGV 5HJLRQV� 1RUWK�3DFLILF )LVKHU\ 0DQDJHPHQW 
&RXQFLO� ����: �WK $YH� 6XLWH ���� $QFKRUDJH� $ODVND ������ 3S� �������� 

D.8 Flathead sole (Hippoglossoides elassodon) 



   

     

           
            

 

           
       

           
             

            
            

         
        

             
           

           
            

 

    

         
 

     

        
 

   
        

 

FMP for Groundfish of the BSAI Management Area Appendix D 

D.8.1 Life History and General Distribution 

)ODWKHDG�VROH DUH GLVWULEXWHG�IURP QRUWKHUQ�&DOLIRUQLD� RII 3RLQW 5H\HV��QRUWKZDUG�DORQJ WKH ZHVW FRDVW RI 
1RUWK�$PHULFD��DQG�WKURXJKRXW WKH *XOI RI $ODVND DQG�WKH %HULQJ 6HD��WKH .XULO ,VODQGV DQG�SRVVLEO\ WKH 
2NKRWVN�6HD��+DUW������� 

$GXOWV H[KLELW D EHQWKLF OLIHVW\OH DQG� RFFXS\ VHSDUDWH ZLQWHU VSDZQLQJ DQG� VXPPHUWLPH IHHGLQJ 
GLVWULEXWLRQV�RQ�WKH�HDVWHUQ�%HULQJ�6HD VKHOI�DQG�LQ�WKH *XOI RI $ODVND� )URP RYHU�ZLQWHU�JURXQGV�QHDU�WKH 
VKHOI PDUJLQV��DGXOWV EHJLQ�D PLJUDWLRQ�RQWR�WKH PLG� DQG�RXWHU FRQWLQHQWDO VKHOI LQ�$SULO RU 0D\ HDFK�\HDU 
IRU IHHGLQJ��7KH VSDZQLQJ SHULRG�PD\ VWDUW DV HDUO\ DV -DQXDU\ EXW LV NQRZQ�WR RFFXU LQ�0DUFK�DQG�$SULO�� 
SULPDULO\ LQ GHHSHU ZDWHUV�QHDU WKH�PDUJLQV�RI WKH�FRQWLQHQWDO VKHOI� (JJV�DUH�ODUJH������ WR ���� PP� DQG 
IHPDOHV KDYH HJJ FRXQWV UDQJLQJ IURP DERXW �����������FP ILVK� WR�DOPRVW ������������FP ILVK���(JJV
KDWFK�LQ���WR����GD\V GHSHQGLQJ RQ�LQFXEDWLRQ�WHPSHUDWXUHV ZLWKLQ�WKH UDQJH RI ����WR�����& �)RUUHVWHU DQG 
$OGHUGLFH ����� DQG�KDYH EHHQ�IRXQG�LQ�LFKWK\RSODQNWRQ�VDPSOLQJ RQ�WKH VRXWKHUQ�SRUWLRQ�RI WKH %HULQJ 
6HD VKHOI LQ�$SULO DQG�0D\ �:DOGURQ��������/DUYDH DEVRUE�WKH \RON VDF LQ���WR����GD\V EXW WKH H[WHQW RI 
WKHLU GLVWULEXWLRQ LV XQNQRZQ��6L]H DW PHWDPRUSKRVLV LV ���WR ���PP �0DWDUHVH�HW�DO���������-XYHQLOHV OHVV 
WKDQ�DJH ��KDYH QRW EHHQ�IRXQG�ZLWK�WKH DGXOW SRSXODWLRQ� UHPDLQLQJ LQ�VKDOORZ DUHDV��$JH DW ���SHUFHQW 
PDWXULW\ LV ���� \HDUV �6WDUN ������ 7KH� QDWXUDO PRUWDOLW\ UDWH� XVHG LQ UHFHQW VWRFN DVVHVVPHQWV� LV� ��� 
�0F*LOOLDUG�HW�DO�������� 

D.8.2 Relevant Trophic Information 

*URXQGILVK SUHGDWRUV LQFOXGH 3DFLILF FRG� 3DFLILF KDOLEXW��DUURZWRRWK�IORXQGHU��DQG�FDQQLEDOLVP E\ ODUJH 
IODWKHDG�VROH��PRVWO\�RQ�ILVK�OHVV�WKDQ����FP�VWDQGDUG�OHQJWK��/LYLQJVWRQ�DQG�'H5H\QLHU������� 

D.8.3 Habitat and Biological Associations 

Larvae/Juveniles� 3ODQNWRQLF ODUYDH IRU DQ� XQNQRZQ� WLPH SHULRG� XQWLO PHWDPRUSKRVLV RFFXUV� 
XVXDOO\�LQKDELWLQJ�VKDOORZ�DUHDV� 

Adults� :LQWHU VSDZQLQJ�DQG�VXPPHU�IHHGLQJ�RQ�VDQG�DQG�PXG�VXEVWUDWHV�RI�WKH�FRQWLQHQWDO�VKHOI� 
:LGHVSUHDG�GLVWULEXWLRQ�PDLQO\ RQ�WKH PLGGOH DQG�RXWHU SRUWLRQ�RI WKH VKHOI��IHHGLQJ PDLQO\ RQ� 
RSKLXURLGV��WDQQHU�FUDE��RVPHULGV��ELYDOYHV��DQG�SRO\FKDHWH��3DFXQVNL������� 



   

      

 
 

 
    

 
 

 

 
 

 

 
 

    
 

 

   
 
 

 
  

 

 
 

  
 

 

       

  
 

 
 

  
  

  
 

    

  
 

 
 

 
  
 

 
 

 
 

  
 

    

  

 
                   

           

         
         

              

            
            

      

              
           

         

             
    

              
            

             
              

             
 

              
   

              
        

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Flathead sole 
Stage -

EFH 
Level 

Duratio 
n or 
Age 

Diet/Prey Season/ Time Location Water 
Colum 

n 

Botto 
m 

Type 

Oceano 
-

graphic 
Feature 

s 

Other 

(JJV �±��� 
GD\V 

1$ ZLQWHU ,&6� 0&6� 
2&6 

3 

/DUYDH 8 8 
SK\WR�]RR 
SODQNWRQ" 

VSULQJ 
VXPPHU 

,&6��0&6�� 
2&6 

3 

(DUO\ 
-XYHQLOHV 

WR���\UV SRO\FKDHWH 
ELYDOYHV 
RSKLXURLGV 

DOO \HDU 0&6� ,&6 ' 6� 0 

/DWH� 
-XYHQLOHV 

DJH��±�� 
\UV 

SRO\FKDHWH 
ELYDOYHV 
RSKLXURLGV 
SROORFN DQG 
7DQQHU FUDE 

DOO \HDU 0&6��,&6�� 
2&6 

' 6� 0 -XYHQLOH 
V� 

$GXOWV DJH��± 
���\UV 

SRO\FKDHWH 
ELYDOYHV 
RSKLXURLGV 
SROORFN DQG 
7DQQHU FUDE� 

VSDZQLQJ 
-DQ±$SULO 
QRQ�VSDZQLQJ� 
0D\± 
'HFHPEHU 

0&6� 2&6� 
,&6 

' 6� 0 LFH�HGJH 

D.8.4 Literature 

$XVWHU�� 3�-��� 0DODWHVWD�� 5�-��� /DQJWRQ�� 5�:��� /�� :DWOLQJ� 3�&�� 9DOHQWLQH�� &�6�� 'RQDOGVRQ�� (�:�� /DQJWRQ�� $�1�� 
6KHSDUG� DQG�,�*� %DEE� ����� 7KH LPSDFWV RI PRELOH ILVKLQJ JHDU RQ VHD IORRU KDELWDWV LQ WKH *XOI RI 0DLQH 
�1RUWKZHVW�$WODQWLF���,PSOLFDWLRQV IRU FRQVHUYDWLRQ RI ILVK SRSXODWLRQV� 5HY� LQ )LVK� 6FL� �������������� 

)RUUHVWHU��&�5��DQG '�)��$OGHUGLFH� ����� 3UHOLPLQDU\ REVHUYDWLRQV RQ HPEU\RQLF�GHYHORSPHQW RI WKH�IODWKHDG VROH� 
�Hippoglossoides elassodon�� )LVK� 5HV� %RDUG�&DQ� 7HFK� 5HS� ���� ���S 

+DUW� -�/� ����� 3DFLILF ILVKHV RI &DQDGD� )LVK� 5HV� %RDUG�&DQDGD� %XOO� 1R� ���� ����S� 

/LYLQJVWRQ� 3�$� DQG�<� 'H5H\QLHU� ����� *URXQGILVK IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW SUH\ 
VSHFLHV LQ WKH HDVWHUQ %HULQJ 6HD IURP �����WR������ $)6& SURFHVVHG�5HS� ��������� S��$ODVND )LVK��6FL�� 
&HQW���1DWO��0DU��)LVK��6HUY���12$$�������6DQG�3RLQW :D\ 1(�� 6HDWWOH� :$ ������ 

0DWDUHVH� $�&�� '�0� %ORRG� 6�-� 3LTXHOOH� DQG -� %HQVRQ� �����$WODV RI DEXQGDQFH� DQG GLVWULEXWLRQ SDWWHUQV RI 
LFKWK\RSODQNWRQ IRUP WKH�QRUWKHDVW 3DFLILF�2FHDQ DQG %HULQJ 6HD�HFRV\VWHPV EDVHG RQ UHVHDUFK FRQGXFWHG 
E\�WKH�$ODVND�)LVKHULHV 6FLHQFH�&HQWHU ������������ 12$$ 3URI� 3DSHU 10)6 �� ����S� 

0F&RQQDXJKH\� 5�$� DQG�.�5� 6PLWK� ����� $VVRFLDWLRQV EHWZHHQ IODWILVK DEXQGDQFH�DQG VXUILFLDO VHGLPHQWV LQ WKH 
HDVWHUQ %HULQJ 6HD� &DQ��-��)LVK��$TXDW��6FL���������������� 

0F*LOOLDUG� &�5�� 1LFKRO� '�� 3DOVVRQ� :�� DQG�6WRFNKDXVHQ� :� ����� �� $VVHVVPHQW RI WKH )ODWKHDG�6ROH�%HULQJ 
)ORXQGHU 6WRFN LQ WKH %HULQJ� 6HD DQG� $OHXWLDQ ,VODQGV� ,Q� $SSHQGL[ $� 6WRFN $VVHVVPHQW DQG� )LVKHU\ 
(YDOXDWLRQ 5HSRUW IRU WKH *URXQGILVK 5HVRXUFHV RI WKH %HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQ����������� 1RUWK 
3DFLILF�)LVKHU\ 0DQDJHPHQW &RXQFLO� ��� : �WK $YH��0LOOHU� %�6� ����� /LIH KLVWRU\ REVHUYDWLRQV RQ QRUPDO 
DQG WXPRU EHDULQJ�IODWKHDG VROH LQ�(DVW 6RXQG� 2UFDV ,VODQG �:DVKLQJWRQ�� 3K�'� 7KHVLV� 8QLY� :DVK� ���� 
S� 

3DFXQVNL� 5�(� ����� )RRG�KDELWV RI IODWKHDG�VROH �Hippoglossoides elassodon� LQ WKH�HDVWHUQ %HULQJ 6HD� 0�6� 7KHVLV� 
8QLY� :DVK� ����S� 

6WDUN� -�:� ����� $ FRPSDULVRQ RI WKH�PDWXUDWLRQ DQG JURZWK RI IHPDOH�IODWKHDG VROH�LQ WKH�FHQWUDO *XOI�RI�$ODVND 
DQG VRXWK�HDVWHUQ %HULQJ 6HD� -� )LVK� %LRO� ������������ 



   

            
       

 

             
          

          

    
        

   

     

           
           

             
            

            
        

         
              
             

            
          

 

      
                  

          
              

 

   

    

          
 

     

 
  

           
      

          
           

FMP for Groundfish of the BSAI Management Area Appendix D 

:DOGURQ� .�'� ����� ,FKWK\RSODQNWRQ� ,Q '�:� +RRG� DQG� -�$� &DOGHU �(GLWRUV�� 7KH HDVWHUQ� %HULQJ� 6HD VKHOI� 
2FHDQRJUDSK\ DQG�UHVRXUFHV� 9RO� �� S� �������� 8�6��'HS��&RPPHU���12$$��2II��0DU��3ROO��$VHVV���8�6� 
*RY��3ULQW��2II���:DVK���'�&� 

:DOWHUV� *�(� DQG 7�.� :LOGHUEXHU ����� )ODWKHDG VROH� In 6WRFN�DVVHVVPHQW DQG ILVKHU\�HYDOXDWLRQ�5HSRUW IRU WKH 
JURXQGILVK� UHVRXUFHV RI WKH %HULQJ� 6HD�$OHXWLDQ� ,VODQGV 5HJLRQV� S �������� 1RUWK 3DFLILF )LVKHU\ 
0DQDJHPHQW &RXQFLO� ����:HVW �WK $YH�� 6XLWH ���� $QFKRUDJH� $. ������ 

D.9 Alaska plaice (Pleuronectes quadrituberculatus) 
)RUPHUO\ D�FRQVWLWXHQW RI WKH�³RWKHU IODWILVK´�PDQDJHPHQW FDWHJRU\� $ODVND�SODLFH�ZHUH�VSOLW�RXW DQG�DUH 
QRZ PDQDJHG DV�D�VHSDUDWH�VWRFN� 

D.9.1 Life History and General Distribution 

$ODVND�SODLFH�LQKDELW FRQWLQHQWDO VKHOI ZDWHUV�RI WKH�1RUWK 3DFLILF�UDQJLQJ IURP WKH�*XOI RI $ODVND�WR WKH 
%HULQJ DQG &KXNFKL 6HDV�DQG LQ $VLDQ ZDWHUV�DV�IDU VRXWK DV�3HWHU WKH�*UHDW %D\ �3HUWVHYD�2VWURXPRYD� 
����� 4XDVW DQG�+DOO �������$GXOWV H[KLELW D EHQWKLF OLIHVW\OH DQG�OLYH \HDU URXQG�RQ�WKH VKHOI DQG�PRYH 
VHDVRQDOO\ ZLWKLQ LWV�OLPLWV��)DGHHY ������ )URP RYHU�ZLQWHU JURXQGV QHDU WKH VKHOI PDUJLQV��DGXOWV EHJLQ 
D PLJUDWLRQ�RQWR�WKH FHQWUDO DQG�QRUWKHUQ�VKHOI RI WKH�HDVWHUQ %HULQJ 6HD� SULPDULO\ DW GHSWKV�RI OHVV�WKDQ 
����P��6SDZQLQJ XVXDOO\ RFFXUV LQ�0DUFK�DQG�$SULO RQ�KDUG�VDQG\ JURXQG��=KDQJ �������7KH HJJV DQG� 
ODUYDH DUH SHODJLF DQG�WUDQVSDUHQW DQG�KDYH EHHQ�IRXQG�LQ�LFKWK\RSODQNWRQ�VDPSOLQJ LQ�ODWH VSULQJ DQG�HDUO\ 
VXPPHU RYHU D ZLGHVSUHDG�DUHD RI WKH FRQWLQHQWDO VKHOI �:DOGURQ DQG )DYRULWH �������(JJV�DQG ODUYDH ZHUH 
SULPDULO\ FROOHFWHG� IURP GHSWKV � ��� P�� ZLWK� WKH PDMRULW\ RFFXUULQJ RYHU ERWWRP GHSWKV UDQJLQJ ��± 
����P��(JJV ZHUH SUHVHQW WKURXJKRXW WKH ZDWHU FROXPQ��WKRXJK�GHQVLWLHV RI SUHIOH[LRQ VWDJH ODUYDH ZHUH 
FRQFHQWUDWHG DW GHSWKV���±�� P��7KHUH ZDV QR�HYLGHQFH RI YHUWLFDO PLJUDWLRQ�IRU SUH�IOH[LRQ VWDJHV��'XII\� 
$QGHUVRQ�HW�DO�������� 

)HFXQGLW\�HVWLPDWHV��)DGHHY�������LQGLFDWH�IHPDOH�ILVK�SURGXFH�DQ DYHUDJH�RI �� WKRXVDQG HJJV�DW OHQJWKV 
RI �� WR��� FP DQG ����WKRXVDQG HJJV DW OHQJWKV RI ��� WR��� FP��7KH DJH RU VL]H DW PHWDPRUSKRVLV LV 
XQNQRZQ��7KH HVWLPDWHG�OHQJWK�RI ���SHUFHQW PDWXULW\ LV ���FP IURP FROOHFWLRQV PDGH LQ�0DUFK�DQG����FP 
IURP $SULO� ZKLFK FRUUHVSRQGV�WR DQ DJH�RI � WR � \HDUV� 1DWXUDO PRUWDOLW\ UDWH�HVWLPDWHV�UDQJH�IURP ���� 
WR�������:LOGHUEXHU�DQG�=KDQJ������� 

7KH�DSSUR[LPDWH�XSSHU�VL]H�OLPLW�RI MXYHQLOH ILVK�LV����FP� 

D.9.2 Relevant Trophic Information 

*URXQGILVK SUHGDWRUV LQFOXGH 3DFLILF KDOLEXW �1RYLNRY ����� \HOORZILQ�VROH��EHOXJD ZKDOHV��DQG�IXU VHDOV 
�6DOYHVRQ������� 

D.9.3 Habitat and Biological Associations 

Larvae/Juveniles��3ODQNWRQLF�ODUYDH�IRU�DW�OHDVW���WR���PRQWKV�XQWLO�PHWDPRUSKRVLV�RFFXUV��XVXDOO\ 
LQKDELWLQJ�VKDOORZ DUHDV� 

Adults� 6XPPHUWLPH IHHGLQJ RQ� VDQG\ VXEVWUDWHV RI WKH HDVWHUQ� %HULQJ 6HD VKHOI� :LGH�VSUHDG 
GLVWULEXWLRQ�PDLQO\ RQ�WKH PLGGOH��QRUWKHUQ�SRUWLRQ�RI WKH VKHOI��IHHGLQJ RQ�SRO\FKDHWH��DPSKLSRGV� 
DQG�HFKLXULGV �/LYLQJVWRQ DQG�'H5H\QLHU �������:LQWHUWLPH PLJUDWLRQ WR GHHSHU ZDWHUV RI WKH�VKHOI 
PDUJLQ WR DYRLG H[WUHPH�FROG ZDWHU WHPSHUDWXUHV� )HHGLQJ GLPLQLVKHV�XQWLO VSULQJ DIWHU VSDZQLQJ� 



   

      

 

   
 
 

 
 

      
  

  
 

 

 
 

 
 
 

  
 

 
 

 
 

 

  
 

  
 
 

 
    

 
 

 
 

 
 

 

 

  
 

  

  

 
               

           

           
              

    

       
           

  

               
            

            
           

 

            
            

     

               
            

            
                

    

              
  

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Alaska plaice 

Oceano 
-

Stage - 
EFH Duration Locatio 

Water 
Colum 

Botto 
m 

graphic 
Feature 

Level or Age Diet/Prey Season/ Time n n Type s Other 
(JJV 1$ VSULQJ�DQG� 

VXPPHU 
,&6�� 
0&6 
2&6 

3 

/DUYDH �±�� 
PRQWKV" 

8 
SK\WR�]RR 
SODQNWRQ" 

VSULQJ�DQG� 
VXPPHU 

,&6�� 
0&6 

3 

-XYHQLOH 
V� 

XS�WR��� 
\HDUV 

SRO\FKDHWH 
DPSKLSRGV 
HFKLXULGV 

DOO \HDU ,&6�� 
0&6 

' 6� 
60� 
06� 
0 

$GXOWV �� \HDUV SRO\FKDHWH 
DPSKLSRGV 
HFKLXULGV 

VSDZQLQJ 
0DUFK±0D\ 

QRQ�VSDZQLQJ� 
DQG�IHHGLQJ 
-XQH±)HEUXDU\ 

,&6�� 
0&6 

,&6�� 
0&6 

' 6� 
60�0 
6�0 LFH�HGJH 

D.9.4 Literature 

$XVWHU�� 3�-��� 0DODWHVWD�� 5�-��� /DQJWRQ�� 5�:��� /�� :DWOLQJ� 3�&�� 9DOHQWLQH�� &�6�� 'RQDOGVRQ�� (�:�� /DQJWRQ�� $�1�� 
6KHSDUG� DQG ,�*� %DEE� ����� 7KH�LPSDFWV RI PRELOH�ILVKLQJ JHDU RQ VHDIORRU KDELWDWV LQ WKH�*XOI RI 0DLQH� 
�1RUWKZHVW�$WODQWLF���,PSOLFDWLRQV IRU FRQVHUYDWLRQ RI ILVK SRSXODWLRQV� 5HY� LQ )LVK� 6FL� �������������� 

%DLOH\� .� %URZQ��(��6���'XII\�$QGHUVRQ� -� ������$VSHFWV RI GLVWULEXWLRQ� WUDQVSRUW�DQG UHFUXLWPHQW�RI $ODVND SODLFH 
�3OHXURQHV TXDGULWXEHUFXODWXV� LQ WKH�*XOI RI $ODVND�DQG (DVWHUQ %HULQJ 6HD� FRPSDULVRQ RI ODUYDO DQG FHQWUDO 
SRSXODWLRQV� -� 6HD���������� ������ 

'XII\�$QGHUVRQ��-���'R\OH��0��-�� 0HLHU� .�/���6WDEHQR��3�-���:LOGHUEXHU��7�.��������(DUO\ OLIH HFRORJ\ RI $ODVND 
SODLFH��3OHXURQHFWHV TXDGULWXEHUFXODWXV� LQ WKH�HDVWHUQ %HULQJ 6HD� 6HDVRQDOLW\� GLVWULEXWLRQ DQG GLVSHUVDO� -� 
6HD�5HV�� ������������ 

)DGHHY� 1�:� ����� &RPSDUDWLYH RXWOLQH RI WKH ELRORJ\ RI ILVKHV LQ� WKH VRXWKHDVWHUQ� SDUW RI WKH %HULQJ� 6HD DQG� 
FRQGLWLRQ�RI WKHLU UHVRXUFHV� >,Q�5XVV�@ 7U� 9VHV� 1DXFKQR�LVVOHG� ,QVW�0RUVN� 5\EQ� .KR]� 2NHDQRJU� �� 
�,]Y�7LNKRRNHDQ� 1DXFKQR�LVVOHG ,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� ������������ �7UDQV� %\ ,VU� 3URJ� 
6FL� 7UDQVO�� ������ S��������� ,Q�3�$� 0RLVHHY��(GLWRU�� 6RYLHW )LVKHULHV ,QYHVWLJDWLRQV LQ�WKH QRUWKHDVWHUQ 
3DFLILF��3W��,9��$YDLO��1DWO��7HFK��,QI��6HUY���6SULQJILHOG��9D��$V�77���������� 

/LYLQJVWRQ� 3�$� DQG�<� 'H5H\QLHU� ����� *URXQGILVK IRRG�KDELWV DQG�SUHGDWLRQ RQ FRPPHUFLDOO\ LPSRUWDQW SUH\ 
VSHFLHV LQ WKH HDVWHUQ %HULQJ 6HD IURP �����WR������ $)6& SURFHVVHG�5HS� ��������� S��$ODVND )LVK��6FL�� 
&HQW���1DWO��0DU��)LVK��6HUY���12$$�������6DQG�3RLQW�:D\ 1(�� 6HDWWOH� :$ ������ 

1RYLNRY� 1�3� ����� %DVLF HOHPHQWV RI WKH ELRORJ\ RI WKH 3DFLILF +DOLEXW��Hippoglossus stenolepis 6FKPLGW� LQ�WKH 
%HULQJ�6HD� 7U� 9VHV� 1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� �� �,]Y� 7LNKRRNHDQ� 1DXFKQR� 
LVVOOHG� ,QVW� 0RUVN� 5\EQ� .KR]� 2NHDQRJU� ������������ �7UDQVO� ,Q�6RYLHW )LVKHULHV ,QYHVWLJDWLRQV LQ�WKH 
1RUWKHDVW 3DFLILF� 3DUW ,,� S��������� E\ ,VUDHO 3URJUDP 6FL� 7UDQVO�� ����� DYDLO� 1DWO� 7HFK� ,QI� 6HUY� 
6SULQJILHOG� 9$� DV 77���������� 

3HUWVHYD�2VWURXPRYD� 7�$� ����� 7KH UHSURGXFWLRQ DQG�GHYHORSPHQW RI IDU HDVWHUQ IORXQGHUV� �7UDQVO� %\ )LVK� 5HV� 
%G��&DQ��������7UDQVO��6HU������ �����S��� 



   

                  
  

            
                

       

               
             

         
 

              
          

           
           

             

             
      

    
             

        

     
  

 
 

    

     

           
            

               
           

          
 

        
           

          
           

              
            

               
             

          
             

   

  

FMP for Groundfish of the BSAI Management Area Appendix D 

4XDVW� -�&� DQG (�/� +DOO� ����� /LVW RI ILVKHV RI $ODVND�DQG DGMDFHQW ZDWHUV ZLWK D�JXLGH�WR VRPH�RI WKHLU OLWHUDWXUH� 
8�6��'HS��&RPPHU��12$$��7HFK��5HS��10)6�665)����� ��S� 

6DOYHVRQ� 6�-� ����� $ODVND SODLFH� ,Q�'HPHUVDO ILVK�DQG VKHOOILVK�UHVRXUFHV RI WKH�HDVWHUQ %HULQJ 6HD�LQ WKH�EDVHOLQH� 
\HDU ���� �HGV� :�7� 3HUH\UD� -�(� 5HHYHV� DQG 5�*� %DNNDOD�� 3URFHVVHG 5HS�� ��� S� 1:$)&� 10)6� 
12$$� �����0RQWODNH %OYG� (�� 6HDWWOH� :$ ������ 

:DOGURQ� .�'� DQG�)� )DYRULWH� ����� ,FKWK\RSODQNWRQ RI WKH HDVWHUQ %HULQJ 6HD� ,Q (QYLURQPHQWDO DVVHVVPHQW RI WKH� 
$ODVNDQ�FRQWLQHQWDO VKHOI� $QQXDO UHSRUWV RI SULQFLSDO LQYHVWLJDWRUV IRU WKH \HDU HQGLQJ�0DUFK������ 9RO� ,;� 
5HFHSWRUV�)LVK� OLWWRUDO� EHQWKRV� S� ��������� 8�6�� 'HS�� &RPP�� 12$$�� DQG 8�6� 'HS�� ,QW��� %XU� /DQG� 
0DQDJH� 

:LOGHUEXHU� 7�.� DQG &�,� =KDQJ� ����� (YDOXDWLRQ RI WKH�SRSXODWLRQ G\QDPLFV DQG \LHOG FKDUDFWHULVWLFV RI $ODVND� 
SODLFH��Pleuronectes quadrituberculatus� LQ WKH�HDVWHUQ %HULQJ 6HD�)LVKHULHV 5HVHDUFK �� ������ �������� 

:LOGHUEXHU��7�.���'�*� 1LFKRO� DQG 3�'� 6SHQFHU� ����� $ODVND�3ODLFH� In 6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ 
5HSRUW IRU *URXQGILVK� 5HVRXUFHV RI WKH %HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQV� 1RUWK� 3DFLILF )LVKHU\ 
0DQDJHPHQW &RXQFLO� ��� : �WK $YH� 6XLWH ���� $QFKRUDJH� $ODVND ������ 3S� ��������� 

=KDQJ� &�,� ����� %LRORJ\ DQG�3RSXODWLRQ '\QDPLFV RI $ODVND SODLFH� Pleuronectes quadriterculatus� LQ WKH�(DVWHUQ 
%HULQJ�6HD� 3K'� GLVVHUWDWLRQ� 8QLYHUVLW\�RI :DVKLQJWRQ� S������� 

D.10 Rex sole (Glyptocephalus zachirus) 
5H[ VROH DUH�D�FRQVWLWXHQW RI WKH ³RWKHU IODWILVK´�PDQDJHPHQW FDWHJRU\ LQ WKH %HULQJ 6HD�DQG $OHXWLDQ 
,VODQGV�ZKHUH WKH\ DUH�OHVV�DEXQGDQW WKDQ LQ WKH�*XOI RI $ODVND� 

2WKHU PHPEHUV�RI WKH�³RWKHU IODWILVK´�FDWHJRU\ LQFOXGH� 

'RYHU VROH��Microstomus pacificus� 
6WDUU\�IORXQGHU��Platichthys stellatus� 
/RQJKHDG�GDE��Pleuronectes proboscidea� 
%XWWHU VROH �Pleuronectes isolepis� 

D.10.1 Life History and General Distribution 

5H[�VROH DUH GLVWULEXWHG�IURP %DMD &DOLIRUQLD WR�WKH %HULQJ 6HD DQG�ZHVWHUQ�$OHXWLDQ�,VODQGV �+DUW ����� 
0LOOHU DQG�/HD �������DQG�DUH ZLGHO\ GLVWULEXWHG�WKURXJKRXW WKH *XOI RI $ODVND��$GXOWV H[KLELW D EHQWKLF 
OLIHVW\OH�DQG DUH�JHQHUDOO\ IRXQG LQ ZDWHU GHHSHU WKDQ ��� PHWHUV� )URP RYHU�ZLQWHU JURXQGV QHDU WKH VKHOI 
PDUJLQV��DGXOWV EHJLQ�D�PLJUDWLRQ�RQWR�WKH�PLG��DQG�RXWHU FRQWLQHQWDO VKHOI LQ $SULO RU 0D\ HDFK \HDU� 7KH 
VSDZQLQJ SHULRG�RII 2UHJRQ�LV UHSRUWHG�WR�UDQJH IURP -DQXDU\ WKURXJK�-XQH ZLWK�D SHDN LQ�0DUFK�DQG�$SULO 
�+RVLH�DQG�+RUWRQ��������6SDZQLQJ�LQ�WKH�*XOI�RI�$ODVND�ZDV�REVHUYHG�IURP�)HEUXDU\�WKURXJK�-XO\��ZLWK 
D SHDN SHULRG�LQ�$SULO DQG�0D\ �+LUVFKEHUJHU DQG�6PLWK��������(JJV KDYH EHHQ�FROOHFWHG�LQ�QHXVWRQ�DQG 
ERQJR�QHWV PDLQO\ LQ�WKH VXPPHU��HDVW RI .RGLDN ,VODQG��.HQGDOO DQG�'XQQ��������EXW WKH GXUDWLRQ�RI WKH 
LQFXEDWLRQ�SHULRG�LV XQNQRZQ��/DUYDH ZHUH FDSWXUHG�LQ�ERQJR�QHWV RQO\ LQ VXPPHU RYHU PLGVKHOI DQG�VORSH 
DUHDV��.HQGDOO DQG 'XQQ ������ )HFXQGLW\ HVWLPDWHV�IURP VDPSOHV�FROOHFWHG RII WKH�2UHJRQ FRDVW UDQJHG 
IURP ������WR���������RYD IRU ILVK ���WR��� FP �+RVLH DQG�+RUWRQ������� 7KH DJH RU VL]H DW PHWDPRUSKRVLV 
LV�XQNQRZQ� 0DWXULW\ VWXGLHV�IURP 2UHJRQ LQGLFDWH�WKDW PDOHV�ZHUH��� SHUFHQW PDWXUH�DW �� FP DQG IHPDOHV 
DW ���FP��$ERRNLUH ������ HVWLPDWHG�WKH IHPDOH OHQJWK DW �� SHUFHQW PDWXULW\ IURP *XOI RI $ODVND VDPSOHV 
DW �� FP DQG ��� \HDUV� -XYHQLOHV�OHVV�WKDQ����FP DUH UDUHO\ IRXQG�ZLWK�WKH DGXOW SRSXODWLRQ��7KH QDWXUDO 
PRUWDOLW\ UDWH�XVHG LQ UHFHQW VWRFN DVVHVVPHQWV�LV����� �:LOGHUEXHU HW DO� ������ 

7KH DSSUR[LPDWH�XSSHU VL]H�OLPLW RI MXYHQLOH�ILVK LV��� FP IRU PDOHV�DQG �� FP IRU IHPDOHV� 

D.10.2 Relevant Trophic Information 

*URXQGILVK�SUHGDWRUV LQFOXGH�3DFLILF�FRG�DQG�PRVW�OLNHO\�DUURZWRRWK�IORXQGHU� 



   

     

           
    

         
           

    

      

 
 

 
 

 
 

 

 
 

  
    

  
 

   
 
 

 
 

 
  

 

   
 
 

  

  
 

 
 

    
 
 

 

 
 

 

  

  
 

 
 

  

             
         

 
               

         

              

                  
       

              
        

               
 

              
      

                  
  

   
            

               

FMP for Groundfish of the BSAI Management Area Appendix D 

D.10.3 Habitat and Biological Associations 

Larvae/Juveniles� 3ODQNWRQLF ODUYDH IRU DQ XQNQRZQ�WLPH SHULRG��DW OHDVW ��PRQWKV IURP 2FWREHU 
WKURXJK�0D\��XQWLO�PHWDPRUSKRVLV RFFXUV� MXYHQLOH GLVWULEXWLRQ�LV�XQNQRZQ� 

Adults� 6SULQJ VSDZQLQJ DQG�VXPPHU IHHGLQJ RQ�D FRPELQDWLRQ�RI VDQG��PXG�DQG�JUDYHO VXEVWUDWHV 
RI WKH FRQWLQHQWDO VKHOI� :LGHVSUHDG�GLVWULEXWLRQ PDLQO\ RQ� WKH PLGGOH DQG�RXWHU SRUWLRQ�RI WKH 
VKHOI� IHHGLQJ PDLQO\ RQ�SRO\FKDHWH��DPSKLSRGV��HXSKDXVLGV�DQG�VQRZ�FUDEV� 

Habitat and Biological Associations: Rex sole 

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey 

Season/ 
Time Location 

Water 
Colu 
mn 

Botto 
m 
Type 

Oceano-
graphic 
Features Other 

(JJV 1$ )HE±0D\ ,&6" 
0&6� 2&6 

3 

/DUYDH 8 8 
SK\WR�]RR 
SODQNWRQ" 

VSULQJ 
VXPPHU 

,&6" 
0&6� 2&6 

3 

-XYHQLOHV ��\HDUV SRO\FKDHWH 
DPSKLSRGV 

DOO \HDU 0&6��,&6�� 
2&6 

' *��6�� 
0 

HXSKDXVLLGV 
7DQQHU FUDE 

$GXOWV �� \HDUV SRO\FKDHWH 
DPSKLSRGV 

VSDZQLQJ 
)HE±0D\ 

0&6� 2&6 
863� 

' *��6�� 
0 

HXSKDXVLLGV 
7DQQHU FUDE� 

QRQ�VSDZQLQJ� 
0D\±-DQXDU\ 

0&6� 2&6� 
863 

D.10.4 Literature 

$ERRNLUH� $�$� ����� 5HSURGXFWLYH ELRORJ\� VSDZQLQJ VHDVRQ� DQG� JURZWK RI IHPDOH UH[ VROH �Glyptocephalus 
zachirus� LQ�WKH *XOI RI $ODVND� )LVK� %XOO� ���� �������� 

$XVWHU�� 3�-��� 0DODWHVWD�� 5�-��� /DQJWRQ�� 5�:��� /�� :DWOLQJ� 3�&�� 9DOHQWLQH�� &�6�� 'RQDOGVRQ�� (�:�� /DQJWRQ�� $�1�� 
6KHSDUG� DQG ,�*� %DEE� ����� 7KH�LPSDFWV RI PRELOH�ILVKLQJ JHDU RQ VHDIORRU KDELWDWV LQ WKH�*XOI RI 0DLQH� 
�1RUWKZHVW�$WODQWLF���,PSOLFDWLRQV IRU FRQVHUYDWLRQ�RI ILVK�SRSXODWLRQV� 5HY� LQ�)LVK� 6FL� ����� �������� 

+DUW� -�/� ����� 3DFLILF ILVKHV RI &DQDGD� )LVK� 5HV� %RDUG�&DQDGD� %XOO� 1R� ���� ����S� 

+RVLH� 0�-� DQG�+�)� +RUWRQ� ����� %LRORJ\ RI WKH UH[ VROH� Glyptocephalus zachirus� LQ ZDWHUV RII 2UHJRQ� )LVK� %XOO� 
9RO� ��� 1R� �� ����� S� ������ 

+LUVFKEHUJHU� :�$� DQG *�%� 6PLWK� ����� 6SDZQLQJ�RI WZHOYH JURXQGILVK�VSHFLHV LQ�WKH $ODVND DQG 3DFLILF FRDVW 
UHJLRQV� �� S� 12$$ 7HFK� 0HP� 10)6 )�1:&�����8�6��'HS��&RPPHU���12$$��1DWO��0DU��)LVK��6HUY� 

.HQGDOO� $�:� -U� DQG -�5� 'XQQ� ����� ,FKWK\RSODQNWRQ�RI WKH FRQWLQHQWDO VKHOI QHDU .RGLDN�,VODQG� $ODVND� 12$$ 
7HFK��5HS��10)6�����8�6��'HS��&RPPHU��12$$��1DWO��0DU��)LVK��6HUY� 

/LYLQJVWRQ� 3�$� DQG�%�-� *RLQH\� -U� ����� )RRG�KDELWV OLWHUDWXUH RI 1RUWK 3DFLILF�PDULQH�ILVKHV� D�UHYLHZ DQG VHOHFWHG 
ELEOLRJUDSK\� 12$$ 7HFK� 0HP� 10)6 )�1:&�����8�6��'HS��&RPPHU���12$$��1DWO��0DU��)LVK��6HUY� 

0LOOHU� '�-� DQG 5�1� /HD� ����� *XLGH�WR WKH�FRDVWDO PDULQH ILVKHV RI &DOLIRUQLD� &DOLI� 'HS� )LVK� *DPH� )LVK� %XOO� 
���� ����S� 

:LOGHUEXHU��7��.���'��*��1LFKRO�DQG�3��'��6SHQFHU����������2WKHU�IODWILVK���In 6WRFN�$VVHVVPHQW DQG )LVKHU\ 
(YDOXDWLRQ 5HSRUW IRU WKH�JURXQGILVK UHVRXUFHV RI WKH�(DVWHUQ %HULQJ 6HD�DQG $OHXWLDQ ,VODQGV� &RPSLOHG 
E\ WKH 3ODQ�7HDP IRU WKH ILVKHU\ UHVRXUFHV RI WKH�%HULQJ 6HD DQG $OHXWLDQ ,VODQGV� 1RUWK 3DFLILF�)LVKHULHV 



   

    

    

     

              
           

             
            
             

  
         

            
             

               
              

             
               

               
             

 
         

    

  

     

        
 

            
          

          
 

FMP for Groundfish of the BSAI Management Area Appendix D 

0DQDJHPHQW &RXQFLO� $QFKRUDJH� $.� 

D.11 Dover sole (Microstomus pacificus) 

D.11.1 Life History and General Distribution 

'RYHU VROH DUH GLVWULEXWHG LQ� GHHS� ZDWHUV RI WKH FRQWLQHQWDO VKHOI DQG� XSSHU VORSH IURP QRUWKHUQ %DMD 
&DOLIRUQLD WR�WKH %HULQJ 6HD DQG�WKH ZHVWHUQ�$OHXWLDQ�,VODQGV �+DUW ������0LOOHU DQG�/HD ������ DQG�H[KLELW 
D ZLGHVSUHDG GLVWULEXWLRQ�WKURXJKRXW WKH *XOI RI $ODVND��$GXOWV DUH GHPHUVDO DQG DUH PRVWO\ IRXQG�LQ�ZDWHU 
GHHSHU WKDQ ��� PHWHUV� 7KH VSDZQLQJ SHULRG�RII 2UHJRQ�LV UHSRUWHG�WR�UDQJH IURP -DQXDU\ WKURXJK�0D\ 
�+XQWHU HW DO�������� 6SDZQLQJ LQ WKH *XOI RI $ODVND KDV EHHQ�REVHUYHG�IURP -DQXDU\ WKURXJK�$XJXVW��ZLWK 
D�SHDN�SHULRG�LQ�0D\��+LUVFKEHUJHU DQG�6PLWK��������(JJV�KDYH�EHHQ�FROOHFWHG�LQ�QHXVWRQ�DQG�ERQJR�QHWV 
LQ�WKH VXPPHU��HDVW RI .RGLDN�,VODQG��.HQGDOO DQG�'XQQ��������EXW WKH GXUDWLRQ�RI WKH LQFXEDWLRQ�SHULRG�LV 
XQNQRZQ��/DUYDH ZHUH FDSWXUHG LQ ERQJR�QHWV RQO\ LQ�VXPPHU RYHU PLG�VKHOI DQG VORSH DUHDV��.HQGDOO DQG� 
'XQQ��������7KH DJH RU VL]H DW PHWDPRUSKRVLV LV XQNQRZQ�EXW WKH SHODJLF ODUYDO SHULRG�LV NQRZQ�WR�EH 
SURWUDFWHG DQG PD\ ODVW DV�ORQJ DV WZR \HDUV �0DUNOH HW DO� ������ 3HODJLF�SRVWODUYDH�DV ODUJH�DV��� PP 
KDYH EHHQ�UHSRUWHG�DQG�WKH \RXQJ PD\ VWLOO EH SHODJLF�DW �� FP �+DUW ������ 'RYHU VROH�DUH�EDWFK VSDZQHUV 
DQG�+XQWHU HW DO� ������ FRQFOXGHG�WKDW WKH DYHUDJH � NJ�IHPDOH VSDZQV LWV ������ DGYDQFHG�\RONHG�RRF\WHV 
LQ DERXW QLQH EDWFKHV� 0DWXULW\ VWXGLHV�IURP 2UHJRQ LQGLFDWH WKDW IHPDOHV�ZHUH �� SHUFHQW PDWXUH DW �� FP� 
WRWDO OHQJWK��-XYHQLOHV OHVV WKDQ��� FP DUH UDUHO\ IRXQG�ZLWK WKH DGXOW SRSXODWLRQ IURP ERWWRP WUDZO VXUYH\V 
�0DUWLQ DQG &ODXVHQ ������ 7KH�QDWXUDO PRUWDOLW\ UDWH�XVHG LQ UHFHQW VWRFN DVVHVVPHQWV�LV���� �7XUQRFN HW 
DO�������� 

7KH�DSSUR[LPDWH XSSHU VL]H OLPLW�RI MXYHQLOH ILVK LV �� FP� 

D.11.2 Relevant Trophic Information 

*URXQGILVK�SUHGDWRUV LQFOXGH�3DFLILF�FRG�DQG�PRVW�OLNHO\�DUURZWRRWK�IORXQGHU� 

D.11.3 Habitat and Biological Associations 

Larvae/Juveniles� 3ODQNWRQLF ODUYDH IRU XS� WR� �� \HDUV XQWLO PHWDPRUSKRVLV RFFXUV�� MXYHQLOH 
GLVWULEXWLRQ�LV�XQNQRZQ� 

Adults� :LQWHU DQG�VSULQJ VSDZQLQJ DQG VXPPHU IHHGLQJ RQ�VRIW VXEVWUDWHV �FRPELQDWLRQ RI VDQG 
DQG�PXG� RI WKH FRQWLQHQWDO VKHOI DQG�XSSHU VORSH��6KDOORZHU VXPPHU GLVWULEXWLRQ�PDLQO\ RQ�WKH 
PLGGOH WR RXWHU SRUWLRQ� RI WKH VKHOI DQG XSSHU VORSH�� IHHGLQJ PDLQO\ RQ� SRO\FKDHWH�� DQQHOLGV�� 
FUXVWDFHDQV��DQG�PROOXVFV��/LYLQJVWRQ�DQG�*RLQH\������� 



   

      

 

 
 

 
 

 
 

 
 

 

 
 

 
   

 
 
  

 
 

 
 

 
 

   
  

 

 
  

 
 

 

   
 

   

  
 

 
 

   
 

   

    
 

 
 

 

 

  
 

   

  

 
               

          

              

                
             

              
        

               
 

               
      

                 
     

                
          

                   
  

             
              

        

   

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Dover sole 

Oceano 
-

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey 

Season/ 
Time Location 

Water 
Colum 
n 

Bottom 
Type 

graphic 
Feature 
s Other 

(JJV 1$ VSULQJ 
VXPPHU 

,&6" 
0&6� 2&6� 
8&6 

3� 

/DUYDH XS�WR��� 
\HDUV 

8 
SK\WR� 
]RRSODQNWRQ" 

DOO \HDU ,&6" 
0&6� 2&6� 
8&6 

3� 

(DUO\ 
-XYHQLOHV 

WR��� 
\HDUV 

SRO\FKDHWHV 
DPSKLSRGV 
DQQHOLGV 

DOO \HDU 0&6" 
,&6" 

' 6� 0 

/DWH� 
-XYHQLOHV 

�±�� 
\HDUV 

SRO\FKDHWHV 
DPSKLSRGV 
DQQHOLGV 

DOO \HDU 0&6" 
,&6" 

' 6� 0 

$GXOWV �� \HDUV SRO\FKDHWHV 
DPSKLSRGV 
DQQHOLGV 
PROOXVFV 

VSDZQLQJ� 
-DQ±$XJXVW 
QRQ� 
VSDZQLQJ� 
-XO\±-DQ 

0&6� 2&6� 
8&6 

' 6� 0 

D.11.4 Literature 

$XVWHU�� 3�-��� 0DODWHVWD�� 5�-��� /DQJWRQ�� 5�:��� /�� :DWOLQJ� 3�&�� 9DOHQWLQH�� &�6�� 'RQDOGVRQ�� (�:�� /DQJWRQ�� $�1�� 
6KHSDUG� DQG ,�*� %DEE� ����� 7KH�LPSDFWV RI PRELOH�ILVKLQJ JHDU RQ VHDIORRU KDELWDWV LQ WKH�*XOI RI 0DLQH� 
�1RUWKZHVW�$WODQWLF���,PSOLFDWLRQV IRU FRQVHUYDWLRQ RI ILVK�SRSXODWLRQV� 5HY� LQ�)LVK� 6FL� ����� �������� 

+DUW� -�/� ����� 3DFLILF ILVKHV RI &DQDGD� )LVK� 5HV� %RDUG�&DQDGD� %XOO� 1R� ���� ����S� 

+XQWHU� -�5�� %�-� 0DFHZLF]� 1�&� /R DQG &�$� .LPEUHOO� ����� )HFXQGLW\� VSDZQLQJ� DQG PDWXULW\ RI IHPDOH�'RYH 
VROH Microstomus pacificus� ZLWK DQ HYDOXDWLRQ RI DVVXPSWLRQV DQG SUHFLVLRQ� )LVK� %XOO� ����������������� 

+LUVFKEHUJHU� :�$� DQG *�%� 6PLWK� ����� 6SDZQLQJ�RI WZHOYH JURXQGILVK�VSHFLHV LQ�WKH $ODVND DQG 3DFLILF FRDVW 
UHJLRQV� �� S� 12$$ 7HFK� 0HP� 10)6 )�1:&�����8�6��'HS��&RPPHU���12$$��1DWO��0DU��)LVK��6HUY� 

.HQGDOO� $�:� -U� DQG -�5� 'XQQ� ����� ,FKWK\RSODQNWRQ�RI WKH FRQWLQHQWDO VKHOI QHDU .RGLDN�,VODQG� $ODVND� 12$$ 
7HFK��5HS��10)6�����8�6��'HS��&RPPHU��12$$��1DWO��0DU��)LVK��6HUY� 

/LYLQJVWRQ� 3�$� DQG %�-� *RLQH\� -U� ����� )RRG KDELWV OLWHUDWXUH�RI 1RUWK 3DFLILF�PDULQH�ILVKHV� D�UHYLHZ DQG VHOHFWHG 
ELEOLRJUDSK\� 12$$ 7HFK� 0HP� 10)6 )�1:&�����8�6��'HS��&RPPHU���12$$��1DWO��0DU��)LVK��6HUY� 

0DUNOH� '�)�� +DUULV� 3� DQG 7RROH� &� ����� 0HWDPRUSKRVLV DQG DQ�RYHUYLHZ RI HDUO\�OLIH�KLVWRU\ VWDJHV LQ 'RYHU VROH 
Microstomus pacificus� )LVK� %XOO� ����������� 

0DUWLQ� 0�+� DQG '�0� &ODXVHQ� ����� 'DWD�UHSRUW� ���� *XOI RI $ODVND�%RWWRP 7UDZO 6XUYH\� 8�6� 'HSW� &RPPHU�� 
12$$� 1DWO� 0DU� )LVK� 6HUY�� 12$$ 7HFK� 0HP� 10)6�$)6&���� ����S� 

0LOOHU� '�-� DQG 5�1� /HD� ����� *XLGH WR WKH FRDVWDO�PDULQH ILVKHV RI &DOLIRUQLD� &DOLI� 'HSW� )LVK� *DPH� )LVK� %XOO� 
���� ����S� 

7XUQRFN� %�-�� 7�.� :LOGHUEXHU DQG (�6� %URZQ� ����� )ODWILVK� ,Q�6WRFN�DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ�5HSRUW 
IRU WKH JURXQGILVK�UHVRXUFHV RI WKH *XOI RI $ODVND� S �������� 1RUWK�3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� 
����:HVW �WK $YH�� 6XLWH ���� $QFKRUDJH� $. ������ 

:LOGHUEXHU��7��.���'��*��1LFKRO�DQG�3��'��6SHQFHU����������2WKHU�IODWILVK���In 6WRFN�$VVHVVPHQW DQG )LVKHU\ 



   

            
              

    

    

     

           
       

       
          

         
          

           
          

         
          
            

  
          

          
           

         
           

               
                 

           
           
          

 

             
              

          
  

  
              
                 

 

    

         
           

                  
          

            
 

FMP for Groundfish of the BSAI Management Area Appendix D 

(YDOXDWLRQ 5HSRUW IRU WKH�JURXQGILVK UHVRXUFHV RI WKH�(DVWHUQ %HULQJ 6HD�DQG $OHXWLDQ ,VODQGV� &RPSLOHG 
E\ WKH�3ODQ 7HDP IRU WKH�ILVKHU\ UHVRXUFHV RI WKH�%HULQJ 6HD DQG $OHXWLDQ ,VODQGV� 1RUWK 3DFLILF�)LVKHULHV 
0DQDJHPHQW &RXQFLO� $QFKRUDJH� $.� 

D.12 Pacific ocean perch (Sebastes alutus) 

D.12.1 Life History and General Distribution 

3DFLILF RFHDQ�SHUFK�KDV D ZLGH GLVWULEXWLRQ�LQ�WKH 1RUWK 3DFLILF IURP VRXWKHUQ�&DOLIRUQLD DURXQG�WKH 3DFLILF 
ULP WR�QRUWKHUQ�+RQVKX�,VODQG��-DSDQ��LQFOXGLQJ WKH�%HULQJ 6HD� 7KH�VSHFLHV�DSSHDUV�WR EH�PRVW DEXQGDQW 
LQ�QRUWKHUQ�%ULWLVK�&ROXPELD�� WKH *XOI RI $ODVND��DQG� WKH $OHXWLDQ� ,VODQGV��$GXOWV DUH IRXQG�SULPDULO\ 
RIIVKRUH DORQJ WKH FRQWLQHQWDO VORSH LQ�GHSWKV RI ����WR�����P��6HDVRQDO GLIIHUHQFHV LQ�GHSWK�GLVWULEXWLRQ 
KDYH EHHQ�QRWHG�E\ PDQ\ LQYHVWLJDWRUV��,Q�WKH VXPPHU��DGXOWV LQKDELW VKDOORZHU GHSWKV��HVSHFLDOO\ WKRVH 
EHWZHHQ� ���� P DQG� ���� P� ,Q� WKH IDOO�� WKH ILVK� DSSDUHQWO\ PLJUDWH IDUWKHU RIIVKRUH WR� GHSWKV RI 
DSSUR[LPDWHO\ ����WR�����P� 7KH\ UHVLGH LQ�WKHVH GHHSHU GHSWKV XQWLO DERXW 0D\��ZKHQ�WKH\ UHWXUQ�WR�WKHLU 
VKDOORZHU VXPPHU GLVWULEXWLRQ��7KLV VHDVRQDO SDWWHUQ LV SUREDEO\ UHODWHG� WR� VXPPHU IHHGLQJ DQG�ZLQWHU 
VSDZQLQJ��$OWKRXJK�VPDOO QXPEHUV RI 3DFLILF RFHDQ�SHUFK�DUH GLVSHUVHG WKURXJKRXW WKHLU SUHIHUUHG GHSWK� 
UDQJH RQ WKH FRQWLQHQWDO VORSH��PRVW RI WKH SRSXODWLRQ�RFFXUV LQ SDWFK\�� ORFDOL]HG�DJJUHJDWLRQV��3DFLILF 
RFHDQ SHUFK LV�D�VHPLSHODJLF�VSHFLHV� DQG DORQJ WKH�(%6 VORSH�WKH\ KDYH�EHHQ REVHUYHG WR PRYH�LQWR WKH 
ZDWHU�FROXPQ�GXULQJ�WKH GD\�DQG�RQWR�WKH�ERWWRP�DW�QLJKW 

7KHUH�LV PXFK�XQFHUWDLQW\ DERXW�WKH�OLIH KLVWRU\ RI 3DFLILF RFHDQ�SHUFK��DOWKRXJK�JHQHUDOO\ PRUH LV NQRZQ 
WKDQ IRU RWKHU URFNILVK�VSHFLHV��7KH VSHFLHV DSSHDUV WR�EH YLYLSDURXV� ZLWK� LQWHUQDO IHUWLOL]DWLRQ�DQG� WKH 
UHOHDVH RI OLYH \RXQJ�� ,QVHPLQDWLRQ RFFXUV� LQ WKH� IDOO� DQG VSHUP DUH� UHWDLQHG ZLWKLQ WKH� IHPDOH� XQWLO 
IHUWLOL]DWLRQ WDNHV SODFH DSSUR[LPDWHO\ �� PRQWKV ODWHU� 7KH HJJV GHYHORS� DQG� KDWFK� LQWHUQDOO\�� DQG 
SDUWXULWLRQ��UHOHDVH RI ODUYDH� RFFXUV LQ $SULO DQG�0D\�� ,QIRUPDWLRQ RQ�HDUO\ OLIH�KLVWRU\ LV�YHU\ VSDUVH� 
HVSHFLDOO\ IRU WKH ILUVW \HDU RI OLIH� 3RVLWLYH�LGHQWLILFDWLRQ RI 3DFLILF�RFHDQ SHUFK ODUYDH�LV QRW SRVVLEOH DW 
SUHVHQW� EXW WKH ODUYDH DUH WKRXJKW WR EH SHODJLF DQG�WR�GULIW ZLWK WKH FXUUHQW� 7UDQVIRUPDWLRQ WR DQ DGXOW 
IRUP DQG WKH� DVVXPSWLRQ RI D�GHPHUVDO H[LVWHQFH�PD\ WDNH�SODFH�ZLWKLQ WKH� ILUVW \HDU� 6PDOO MXYHQLOHV 
SUREDEO\ UHVLGH LQUHODWLYHO\ VKDOORZ DUHDV RI PL[HG�VDQG�DQG�ERXOGHU VXEVWUDWHV��DQG E\ DJH ��EHJLQ� WR 
PLJUDWH�WR GHHSHU RIIVKRUH�ZDWHUV�RI WKH�FRQWLQHQWDO VKHOI� $V�WKH\ JURZ� WKH\ FRQWLQXH�WR PLJUDWH�GHHSHU� 
HYHQWXDOO\�UHDFKLQJ�WKH�FRQWLQHQWDO�VORSH��ZKHUH�WKH\�DWWDLQ�DGXOWKRRG� 

3DFLILF RFHDQ�SHUFK�KDV D ORZ SRSXODWLRQ�JURZWK�UDWH� ZLWK D ORZ UDWH RI QDWXUDO PRUWDOLW\ �HVWLPDWHG�DW 
�������D UHODWLYHO\ ROG�DJH DW �� SHUFHQW PDWXULW\ �� \HDUV�IRU IHPDOHV�LQ WKH�$OHXWLDQ ,VODQGV�� DQG D�YHU\ 
ROG�PD[LPXP DJH RI ����\HDUV LQ�$OHXWLDQ�,VODQGV��'HVSLWH WKHLU YLYLSDURXV QDWXUH��WKH ILVK�LV UHODWLYHO\ 
IHFXQG�ZLWK�QXPEHU�RI�HJJV�SHU�IHPDOH LQ�$ODVND�UDQJLQJ�IURP��������WR����������GHSHQGLQJ�XSRQ�VL]H�RI 
WKH ILVK� 

)RU WKH $OHXWLDQ�,VODQGV��WKH DSSUR[LPDWH XSSHU VL]H OLPLW RI MXYHQLOH ILVK�LV ���FP IRU IHPDOHV DQG�XQNQRZQ 
IRU PDOHV� EXW SUHVXPHG WR EH�VOLJKWO\ VPDOOHU WKDQ IRU IHPDOHV EDVHG RQ ZKDW LV FRPPRQO\ WKH FDVH�LQ RWKHU� 
VSHFLHV�RI Sebastes�� 

D.12.2 Relevant Trophic Information 

$OO IRRG� VWXGLHV RI 3DFLILF RFHDQ� SHUFK� KDYH VKRZQ� WKHP WR� EH RYHUZKHOPLQJO\ SODQNWLYRURXV�� 6PDOO 
MXYHQLOHV HDW PRVWO\ FDODQRLG�FRSHSRGV��ZKHUHDV ODUJHU MXYHQLOHV DQG�DGXOWV FRQVXPH HXSKDXVLLGV DV WKHLU 
PDMRU SUH\ LWHPV� $GXOWV� WR D� PXFK OHVVHU H[WHQW� PD\ DOVR HDW VPDOO VKULPS DQG VTXLGV� ,W KDV EHHQ 
VXJJHVWHG WKDW 3DFLILF RFHDQ SHUFK DQG ZDOOH\H� SROORFN FRPSHWH� IRU WKH� VDPH� HXSKDXVLLG SUH\� 
&RQVHTXHQWO\��WKH�ODUJH UHPRYDOV RI 3DFLILF RFHDQ�SHUFK�E\ IRUHLJQ ILVKHUPHQ LQ WKH�*XOI RI $ODVND�LQ WKH 
����V�PD\�KDYH�DOORZHG�ZDOOH\H�SROORFN�VWRFNV�WR�JUHDWO\�H[SDQG�LQ�DEXQGDQFH� 



   

           
        

    

     

         
             

 

          
           
              

  

        
            

         
          

           
    

         
           

         
           

         
            
            

FMP for Groundfish of the BSAI Management Area Appendix D 

'RFXPHQWHG�SUHGDWRUV RI DGXOW 3DFLILF RFHDQ�SHUFK LQFOXGH 3DFLILF KDOLEXW DQG�VDEOHILVK��DQG�LW LV OLNHO\ 
WKDW�3DFLILF�FRG�DQG�DUURZWRRWK IORXQGHU DOVR SUH\ RQ 3DFLILF�RFHDQ SHUFK� 3HODJLF�MXYHQLOHV�DUH�FRQVXPHG 
E\�VDOPRQ��DQG�EHQWKLF MXYHQLOHV DUH HDWHQ�E\�OLQJFRG�DQG�RWKHU ODUJH�GHPHUVDO�ILVK�� 

D.12.3 Habitat and Biological Associations 

Egg/Spawning� /LWWOH LQIRUPDWLRQ�LV NQRZQ��,QVHPLQDWLRQ�LV WKRXJKW WR�RFFXU DIWHU DGXOWV PRYH WR� 
GHHSHU RIIVKRUH ZDWHUV LQ�WKH IDOO� 3DUWXULWLRQ LV UHSRUWHG�WR�RFFXU IURP ���WR����P RII WKH ERWWRP 
DW�GHSWKV�RI ����WR�����P�� 

Larvae��/LWWOH LQIRUPDWLRQ LV NQRZQ� (DUOLHU LQIRUPDWLRQ VXJJHVWHG WKDW�DIWHU SDUWXULWLRQ� ODUYDH ULVH� 
TXLFNO\ WR� QHDU VXUIDFH�� ZKHUH WKH\ EHFRPH SDUW RI WKH SODQNWRQ�� 'DWD IURP %ULWLVK� &ROXPELD 
LQGLFDWHV WKDW ODUYDH PD\ UHPDLQ�DW GHSWKV JUHDWHU WKDQ�����P IRU VRPH SHULRG�RI WLPH �SHUKDSV WZR 
PRQWKV���DIWHU�ZKLFK�WKH\�VORZO\�PLJUDWH�XSZDUG�LQ�WKH�ZDWHU FROXPQ� 

Juveniles� $JDLQ��LQIRUPDWLRQ�LV YHU\ VSDUVH��HVSHFLDOO\ IRU \RXQJHU MXYHQLOHV��$IWHU PHWDPRUSKRVLV 
IURP WKH�ODUYDO VWDJH� MXYHQLOHV�PD\ UHVLGH�LQ D�SHODJLF�VWDJH�IRU DQ XQNQRZQ OHQJWK RI WLPH� 7KH\ 
HYHQWXDOO\ EHFRPH�GHPHUVDO� DQG DW DJH���WKURXJK���SUREDEO\ OLYH LQ�YHU\ URFN\�VKDOORZHU DUHDV� 
$IWHUZDUG� WKH\ PRYH�WR SURJUHVVLYHO\ GHHSHU ZDWHUV�RI WKH�FRQWLQHQWDO VKHOI� 2OGHU MXYHQLOHV�DUH 
RIWHQ� IRXQG� WRJHWKHU ZLWK� DGXOWV DW VKDOORZHU ORFDWLRQV RI WKH FRQWLQHQWDO VORSH LQ� WKH VXPPHU 
PRQWKV��-XYHQLOH 3DFLILF RFHDQ�SHUFK�DUH DVVRFLDWHG�ZLWK�ERXOGHUV��VSRQJHV��DQG�XSULJKW FRUDO��DQG� 
WKHVH�KDELWDW VWUXFWXUHV�PD\ SODQ DQ LPSRUWDQW UROH�IRU WKH�MXYHQLOH�VWDJH�RI 3DFLILF�RFHDQ SHUFK� 

Adults� &RPPHUFLDO ILVKHU\ GDWD� KDYH� FRQVLVWHQWO\ LQGLFDWHG WKDW DGXOW 3DFLILF RFHDQ SHUFK DUH 
IRXQG� LQ� DJJUHJDWLRQV RYHU UHDVRQDEO\ VPRRWK�� WUDZODEOH ERWWRP RI WKH FRQWLQHQWDO VORSH� 
*HQHUDOO\��WKH\ DUH IRXQG LQ�VKDOORZHU GHSWKV �����WR�����P� LQ WKH VXPPHU��DQG GHHSHU �����WR 
����P� LQ�WKH IDOO��ZLQWHU��DQG�HDUO\ VSULQJ��,Q�DGGLWLRQ� 323 RQ�WKH (%6 VORSH KDYH EHHQ�REVHUYHG� 
WR�PRYH LQWR WKH ZDWHU FROXPQ�GXULQJ WKH GD\��DQG�RQWR�WKH ERWWRP DW QLJKW��7KH EHVW LQIRUPDWLRQ 
DYDLODEOH DW SUHVHQW VXJJHVWV�WKDW DGXOW 3DFLILF RFHDQ SHUFK DUH�D�VHPLSHODJLF VSHFLHV WKDW SUHIHU D� 
IODW��SHEEOHG�VXEVWUDWH�DORQJ�WKH�FRQWLQHQWDO�VORSH�� 



   

       

 

  
 
 

 
  

      
  

 
  

       

  

 

 

 

  
 
 
 
 

    

 
 

 

 
 

 
 
 

   
 

 

 
 

 
  

 
 

  

 
  

 

  

 
 

 

  
 

 
 

   
 

 
 

  

  

                
           

             
       

              
            
 

               
         

            
           

            
               

    

             
              

 

             
        

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Pacific ocean perch 

Oceano 
-

Stage - 
EFH Duration 

Water 
Colum Bottom 

graphic 
Feature Othe 

Level or Age Diet/Prey Season/ Time Location n Type s r 
(JJV ,QWHUQDO 

LQFXEDWLRQ 
� a���G 

1$ :LQWHU 1$ 1$ 1$ 1$ 1$ 

/DUYDH 8� 
DVVXPHG� 
EHWZHHQ� 
���DQG� 
����GD\V 

8� DVVXPHG� 
WR�EH�PLFUR� 
]RRSODQNWRQ 

VSULQJ±VXPPHU 0&6� 
2&6� 
863� 
/63� 
%61 

3 1$ 8 8 

-XYHQLOHV �±�� 
PRQWKV WR� 
���\HDUV 

HDUO\ 
MXYHQLOH� 
FDODQRLG� 
FRSHSRGV� 
ODWH�MXYHQLOH� 
HXSKDXVLLGV 

$OO \HDU 0&6� 
2&6� 
863 

3" 
�HDUO\ 
MXY� 
RQO\�� ' 

5 ��DJH� 
�� 

8 8 

$GXOWV ��±��� 
\HDUV RI 
DJH 

HXSKDXVLLGV LQVHPLQDWLRQ��IDOO�� 
IHUWLOL]DWLRQ�� 
LQFXEDWLRQ��ZLQWHU�� 
ODUYDO UHOHDVH� 

2&6� 
863 

6'�63 &%� *� 
0"� 
60"� 
06" 

8 8 

�VSULQJ�� 
IHHGLQJ�LQ� 
VKDOORZHU GHSWKV 
�VXPPHU� 

D.12.4 Literature 

$OOHQ� 0�-�� DQG *�%� 6PLWK� ����� $WODV DQG ]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ WKH�%HULQJ 6HD�DQG QRUWKHDVWHUQ 
3DFLILF� 8�6� 'HS� &RPPHU�� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

%ROGW� -�/� DQG�&�1� 5RRSHU� ����� $EXQGDQFH� FRQGLWLRQ� DQG GLHW RI MXYHQLOH�3DFLILF�RFHDQ SHUFK �Sebastes alutus�� 
LQ WKH $OHXWLDQ ,VODQGV� )LVK %XOO� ������������ 

&DUOVRQ� +�5�� DQG 5�(� +DLJKW� ����� -XYHQLOH� OLIH� RI 3DFLILF� RFHDQ SHUFK� Sebastes alutus� LQ FRDVWDO� ILRUGV RI 
VRXWKHDVWHUQ $ODVND� WKHLU HQYLURQPHQW� JURZWK� IRRG�KDELWV� DQG�VFKRROLQJ EHKDYLRU� 7UDQV� $P� )LVK� 6RF� 
������������ 

&DUOVRQ� +�5�� DQG�5�5� 6WUDW\� ����� +DELWDW DQG�QXUVHU\ JURXQGV RI 3DFLILF URFNILVK� Sebastes VSS�� LQ URFN\ FRDVWDO 
DUHDV RI 6RXWKHDVWHUQ $ODVND� 0DU� )LVK� 5HY� ��� ������ 

'R\OH� 0�-� ����� 3DWWHUQV LQ GLVWULEXWLRQ DQG�DEXQGDQFH RI LFKWK\RSODQNWRQ RII :DVKLQJWRQ� 2UHJRQ� DQG�1RUWKHUQ� 
&DOLIRUQLD ������������ 8�6� 'HS� &RPPHU� 12$$ 10)6 $)6& 3URFHVVHG�5HSW� ������ ����S� 

*LOOHVSLH�� *�(��� 5�'�� 6WDQOH\�� DQG %�0� /HDPDQ� ����� (DUO\ OLIH KLVWRU\ RI URFNILVKHV LQ %ULWLVK &ROXPELD� 
SUHOLPLQDU\ UHVXOWV RI WKH ILUVW \HDU RI LQYHVWLJDWLRQ� 3URF� �����:� *URXQGILVK &RQI� $OGHUEURRN ,QQ 5HVRUW� 
8QLRQ� :$� -DQ������� ����� 

*XQGHUVRQ� '�5� ����� 5HSURGXFWLYH SDWWHUQV RI 3DFLILF�RFHDQ SHUFK �Sebatodes alutus� RII :DVKLQJWRQ�DQG %ULWLVK 
&ROXPELD DQG WKHLU UHODWLRQ WR EDWK\PHWULF GLVWULEXWLRQ DQG VHDVRQDO�DEXQGDQFH� -� )LVK� 5HV� %G� &DQ� ���� 
�������� 

*XQGHUVRQ� '�5�� DQG� 0�2� 1HOVRQ� ����� 3UHOLPLQDU\ UHSRUW RQ DQ H[SHULPHQWDO URFNILVK� VXUYH\ FRQGXFWHG RII 
0RQWHUH\� &DOLIRUQLD DQG LQ� 4XHHQ� &KDUORWWH 6RXQG� %ULWLVK� &ROXPELD GXULQJ� $XJXVW�6HSWHPEHU� ����� 



   

           
     

                 
    

                 
           

         
            

        

                 
       

              
         

           

                
        

            
 

                
     

                
             

       
            

        

             
            

 

            
           

         
             
            

 

              
              

 

              
     

                
         

               
          

            
          

FMP for Groundfish of the BSAI Management Area Appendix D 

3UHSDUHG�IRU )HE� ������ ����� ,QWHUDJHQF\ 5RFNILVK 6XUYH\ &RRUGLQDWLQJ &RPPLWWHH 0HHWLQJ� 1:$)&� 
6HDWWOH� :$� 8QSXEO� PDQXVFU� ���S� 

+DUULVRQ� 5�&� ����� 'DWD UHSRUW� �����ERWWRP WUDZO VXUYH\ RI WKH $OHXWLDQ ,VODQGV DUHD� 8�6� 'HS� &RPPHU�� 12$$ 
7HFK� 0HPR� 10)6�$)6&���� ����S� 

+HLIHW]� -�� DQG '� $FNOH\� ����� %\FDWFK LQ URFNILVK ILVKHULHV LQ WKH� *XOI RI $ODVND� 8QSXEO� 0DQXVFU� ��� S� 
�$YDLODEOH IURP 10)6 $XNH %D\ /DERUDWRU\� ������*ODFLHU +Z\�� -XQHDX� $. ������ 

+HLIHW]��-���-�1��,DQHOOL��DQG '�0��&ODXVHQ������� 6ORSH URFNILVK��In 6WRFN DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW 
IRU WKH JURXQGILVK�UHVRXUFHV RI WKH *XOI RI $ODVND� S��������� 1RUWK�3DFLILF )LVKHU\�0DQDJHPHQW &RXQFLO� 
����:� �WK� $YH�� 6XLWH ���� $QFKRUDJH� $. ����������� 

,WR� '�+� ����� $ FRKRUW DQDO\VLV RI 3DFLILF�RFHDQ SHUFK VWRFNV IURP WKH�*XOI RI $ODVND�DQG %HULQJ 6HD�UHJLRQV� 8�6� 
'HS� &RPPHU�� 1:$)&�3URFHVVHG 5HSW� ������ ��� S� 

,WR� '�+�� DQG -�1� ,DQHOOL� ����� 3DFLILF� RFHDQ SHUFK� In 6WRFN� DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ� UHSRUW IRU WKH 
JURXQGILVK� UHVRXUFHV RI WKH %HULQJ� 6HD�$OHXWLDQ� ,VODQGV UHJLRQV� S��������� 1RUWK 3DFLILF )LVKHU\ 
0DQDJHPHQW &RXQFLO� ��� :� �WK� $YH�� 6XLWH ���� $QFKRUDJH� $. ����������� 

.HQGDOO� $�:�� DQG :�+� /HQDU]� ����� 6WDWXV RI HDUO\ OLIH�KLVWRU\ VWXGLHV RI QRUWKHDVW 3DFLILF�URFNILVKHV� 3URF� ,QW� 
5RFNILVK 6\PS� 2FW� ����� $QFKRUDJH $ODVND� S� ������� 

.ULHJHU� .�-� ����� 'LVWULEXWLRQ DQG�DEXQGDQFH RI URFNILVK�GHWHUPLQHG�IURP D VXEPHUVLEOH DQG�E\ ERWWRP WUDZOLQJ� 
)LVK��%XOO���8�6����������� 

0DUWLQ� 0�+� DQG�'�0� &ODXVHQ� ����� 'DWD UHSRUW� �����*XOI RI $ODVND ERWWRP WUDZO VXUYH\� 8�6� 'HS� &RPPHU�� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

0DWDUHVH� $�&�� $�:� .HQGDOO� -U�� '�0� %ORRG� DQG %�0� 9LQWHU� ����� /DERUDWRU\ JXLGH�WR HDUO\ OLIH�KLVWRU\ VWDJHV 
RI QRUWKHDVW 3DFLILF�ILVKHV� 8�6� 'HS� &RPPHU� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

0DWWKHZV��.�5��� -�5��&DQG\��/�-��5LFKDUGV�� DQG &�0��+DQG� ����� ([SHULPHQWDO� JLOO�QHW� ILVKLQJ RQ WUDZODEOH DQG 
XQWUDZODEOH�DUHDV RII QRUWKZHVWHUQ 9DQFRXYHU ,VODQG� IURP WKH�09 &DOHGRQLDQ� $XJXVW ������ ����� &DQ� 
0DQXVFU� 5HS� )LVK� $TXDW� 6FL� ����� �� S� 

0DWWVRQ� &�5�� DQG�%�/� :LQJ� ����� ,FKWK\RSODQNWRQ FRPSRVLWLRQ DQG SODQNWRQ YROXPHV IURP LQODQG FRDVWDO�ZDWHUV 
RI VRXWKHDVWHUQ�$ODVND� $SULO�1RYHPEHU ����� 8�6� 'HS� &RPPHU�� 12$$ 7HFK� 5HSW� 10)6 665)����� 
���S� 

0RVHU� +�*�� ����� 6&253$(1,'$(� VFRUSLRQILVKHV DQG�URFNILVKHV� In� 0RVHU� +�*�� HGLWRU� 7KH�HDUO\�VWDJHV RI 
ILVKHV LQ�WKH &DOLIRUQLD &XUUHQW UHJLRQ� S� �������� &DO&2), $WODV 1R���� �����S� 

12$$ �1DWLRQDO 2FHDQLF�DQG $WPRVSKHULF�$GPLQLVWUDWLRQ�� ����� 3DFLILF�RFHDQ SHUFK� Sebastes alutus��In� :HVW� 
FRDVW RI 1RUWK $PHULFD�FRDVWDO DQG RFHDQ ]RQHV VWUDWHJLF�DVVHVVPHQW� GDWD�DWODV� ,QYHUWHEUDWH DQG ILVK YROXPH� 
3ODWH ������� 8�6� 'HS� &RPPHU� 12$$� 20$�126� 2FHDQ $VVHVVPHQWV 'LYLVLRQ� 6WUDWHJLF $VVHVVPHQW 
%UDQFK� 

5RQKROW� /�/�� .� 7HVKLPD� DQG '�:� .HVVOHU� ����� 7KH JURXQGILVK�UHVRXUFHV RI WKH $OHXWLDQ�,VODQGV UHJLRQ�DQG 
VRXWKHUQ %HULQJ 6HD ����� ����� DQG������ 8�6� 'HS� &RPPHU�� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ��� 
S� 

5RRSHU� &�1� ����� $Q HFRORJLFDO DQDO\VLV RI URFNILVK �Sebates VSS�� DVVHVPEODJHV LQ WKH�1RUWK 3DFLILF�2FHDQ DORQJ 
EURDG�VFDOH JUDGLHQWV� )LVK %XOO� ��������� 

5RRSHU� &�1� DQG�-� /� %ROGW� ����� 'LVWULEXWLRQ RI MXYHQLOH 3DFLILF RFHDQ SHUFK Sebastes alutus LQ WKH $OHXWLDQ 
,VODQGV LQ UHODWLRQ WR EHQWKLF KDELWDW� $ODVND )LVKHULHV 5HVHDUFK�%XOOHWLQ��������������� 

5RRSHU� &�1�� -�/� %ROGW� 6 %DWWHQ� DQG�&� *EXUVNL� ����� *URZWK DQG�SURGXFWLRQ RI 3DFLILF RFHDQ SHUFK �Sebastes 
alutus� LQ�QXUVHU\ KDELWDWV LQ�WKH *XOI RI $ODVND� )LVK� 2FHDQRJ� ����������� 

5RRSHU��&�1����-��/� %ROGW� DQG 0� =LPPHUPDQQ� ����� $Q DVVHVVPHQW RI MXYHQLOH�3DFLILF�2FHDQ SHUFK �6HEDVWHV 
DOXWXV� KDELWDW XVH�LQ D�GHHSZDWHU QXUVHU\� (VWXDULQH� &RDVWDO DQG 6KHOI 6FLHQFH����������� 



   

              
               

           
          

              
          

               
            

            
     

                  
     

             
   

           
          

             
      

                  
      

               
               

        

                  
      

               
     

                  
          

  

     

        
              
               
             

          
             

             
      

    
            

         

              
       

             
       

FMP for Groundfish of the BSAI Management Area Appendix D 

5RRSHU� &�1�� *�5� +RII� DQG�$� 'H5REHUWLV� ����� $VVHVVLQJ KDELWDW XWLOL]DWLRQ DQG URFNILVK �Sebastes VSS�� ELRPDVV 
RQ DQ LVRODWHG URFN\ ULGJH�XVLQJ DFRXVWLFV DQG VWHUHR LPDJH�DQDO\VLV� &DQ -� )LVK� $TXDW� 6FL� ������������� 
6HHE� /�:� ����� %LRFKHPLFDO LGHQWLILFDWLRQ RI ODUYDO URFNILVKHV RI WKH�JHQXV Sebastes� )LQDO�5HSRUW�&RQWUDFW� 
���$%1)������� 8�6� 'HSW� &RPPHU� 12$$�10)6 1:$)&�5$&( 'LYLVLRQ� 6HDWWOH� :$� ���S� 

6HHE� /�:�� DQG $�:� .HQGDOO� -U� ����� $OOR]\PH SRO\PRUSKLVPV SHUPLW�WKH LGHQWLILFDWLRQ RI ODUYDO�DQG MXYHQLOH 
URFNILVKHV RI WKH JHQXV Sebastes� (QYLURQPHQWDO %LRORJ\ RI )LVKHV ����������� 

6SHQFHU� 3�'�� DQG -�1� ,DQHOOL� ����� $VVHVVPHQW RI WKH�3DFLILF�RFHDQ SHUFK VWRFN LQ WKH�HDVWHUQ %HULQJ 6HD�DQG 
$OHXWLDQ ,VODQGV� In 6WRFN�DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ�UHSRUW IRU WKH JURXQGILVK�UHVRXUFHV RI WKH %HULQJ 
6HD�$OHXWLDQ ,VODQGV UHJLRQV� SS� ���������� 1RUWK�3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� ����:� �WK $YH� 
VXLWH ���� $QFKRUDJH� $. ������ 

6WDUN� -�:�� DQG '�0� &ODXVHQ� ����� 'DWD UHSRUW� ���� *XOI RI $ODVND ERWWRP WUDZO VXUYH\� 8�6� 'HS� &RPPHU�� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

:HVWUKHLP� 6�-� ����� 6XUYH\ RI URFNILVKHV� HVSHFLDOO\ 3DFLILF�RFHDQ SHUFK� LQ WKH�QRUWKHDVW 3DFLILF�2FHDQ� �������� 
-��)LVK��5HV��%G��&DQDGD ��� ���������� 

:HVWUKHLP� 6�-� ����� 5HSURGXFWLRQ� PDWXUDWLRQ� DQG LGHQWLILFDWLRQ RI ODUYDH�RI VRPH�Sebastes �6FRUSDHQLGDH� VSHFLHV 
LQ WKH�QRUWKHDVW 3DFLILF�2FHDQ� -� )LVK� 5HV� %RDUG &DQ� ��� ���������� 

:LQJ� %�/� ����� 6DOPRQ VWRPDFK FRQWHQWV IURP WKH $ODVND WUROO ORJERRN SURJUDP� ���������8�6��'HS� &RPPHU��� 
12$$ 7HFK� 0HPR� 10)6 )�1:&���� ���S� 

:LQJ� %�/�� &� 'HUUDK� DQG�9� 2¶&RQQHOO� ����� ,FKWK\RSODQNWRQ LQ WKH HDVWHUQ *XOI RI $ODVND� 0D\ ����� 8�6� 'HSW� 
&RPPHU�� 12$$ 7HFK� 0HPR� 10)6�$)6&����� ���S� 

:RORWLUD� 5�-�� -U�� 7�0� 6DPSOH� 6�)� 1RHO� DQG�&�5� ,WHQ� ����� *HRJUDSKLF DQG�EDWK\PHWULF GLVWULEXWLRQV IRU PDQ\ 
FRPPHUFLDOO\ LPSRUWDQW ILVKHV DQG VKHOOILVKHV RII WKH�ZHVW FRDVW RI 1RUWK $PHULFD� EDVHG RQ UHVHDUFK VXUYH\ 
DQG FRPPHUFLDO FDWFK GDWD� �����������8��6��'HS��&RPPHU���12$$ 7HFK��0HPR��10)6 � $)6&��� ����S� 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ WKH *XOI RI $ODVND LQ ����� 8�6� 'HS� 
&RPPHU�� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

<DQJ� 0�6� ����� 'LHWV RI WKH LPSRUWDQW JURXQGILVKHV LQ�WKH $OHXWLDQ�,VODQGV LQ�VXPPHU ����� 8�6� 'HS� &RPPHU�� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

<DQJ� 0�6� .� 'RGG� 5� +LESVKPDQ� DQG�$� :KLWHKRXVH� ����� )RRG +DELWV RI *URXQGILVKHV LQ WKH *XOI RI $ODVND 
LQ �����DQG������ 8�6� 'HS� &RPPHU�� 12$$ 7HFK� 0HPR� 10)6�$)6&����� ����S� 

D.13 Northern rockfish (Sebastes polyspinus) 

D.13.1 Life History and General Distribution 

1RUWKHUQ�URFNILVK�UDQJH IURP QRUWKHUQ�%ULWLVK�&ROXPELD WKURXJK�WKH *XOI RI $ODVND DQG�$OHXWLDQ�,VODQGV 
WR HDVWHUQ .DPFKDWND��LQFOXGLQJ WKH %HULQJ 6HD��7KH VSHFLHV LV PRVW DEXQGDQW IURP DERXW 3RUWORFN %DQN 
LQ WKH�FHQWUDO *XOI RI $ODVND�WR WKH�ZHVWHUQ HQG RI WKH�$OHXWLDQ ,VODQGV� :LWKLQ WKLV�UDQJH� DGXOW ILVK DSSHDU 
WR EH�FRQFHQWUDWHG DW GLVFUHWH� UHODWLYHO\ VKDOORZ RIIVKRUH�EDQNV RI WKH RXWHU FRQWLQHQWDO VKHOI��7KH SUHIHUUHG 
GHSWK�UDQJH LV DSSUR[LPDWHO\ ���WR�����P LQ�WKH *XOI RI $ODVND��DQG�DSSUR[LPDWHO\ ����WR�����P LQ�WKH 
$OHXWLDQ ,VODQGV� 7KH�ILVK DSSHDU WR EH�VHPLSHODJLF� DQG DORQJ WKH�(%6 VORSH�WKH\ KDYH�EHHQ REVHUYHG WR 
PRYH LQWR� WKH ZDWHU FROXPQ�GXULQJ WKH GD\ DQG�RQWR�WKH ERWWRP DW QLJKW�� ,Q FRPPRQ ZLWK�PDQ\ RWKHU 
URFNILVK�VSHFLHV� QRUWKHUQ�URFNILVK�WHQG�WR�KDYH D ORFDOL]HG��SDWFK\ GLVWULEXWLRQ��HYHQ�ZLWKLQ�WKHLU SUHIHUUHG 
KDELWDW��DQG�PRVW�RI WKH�SRSXODWLRQ�RFFXUV LQ�DJJUHJDWLRQV��0RVW�RI�ZKDW�LV�NQRZQ�DERXW QRUWKHUQ�URFNILVK 
LV�EDVHG RQ GDWD�FROOHFWHG GXULQJ WKH�VXPPHU PRQWKV�IURP WKH�FRPPHUFLDO ILVKHU\ RU LQ UHVHDUFK VXUYH\V� 
&RQVHTXHQWO\��WKHUH LV OLWWOH LQIRUPDWLRQ�RQ�VHDVRQDO PRYHPHQWV RU FKDQJHV LQ�GLVWULEXWLRQ�IRU WKLV�VSHFLHV� 

/LIH�KLVWRU\ LQIRUPDWLRQ RQ QRUWKHUQ URFNILVK LV H[WUHPHO\ VSDUVH� 7KH�ILVK DUH DVVXPHG WR EH YLYLSDURXV� 
DV� DUH� RWKHU Sebastes�� ZLWK� LQWHUQDO IHUWLOL]DWLRQ� DQG LQFXEDWLRQ� RI HJJV�� 2EVHUYDWLRQV GXULQJ UHVHDUFK 
VXUYH\V LQ�WKH *XOI RI $ODVND VXJJHVW WKDW SDUWXULWLRQ��ODUYDO UHOHDVH� RFFXUV LQ�WKH VSULQJ��DQG�LV PRVWO\ 
FRPSOHWHG� E\ VXPPHU�� 3UH�H[WUXVLRQ� ODUYDH KDYH EHHQ� GHVFULEHG�� EXW ILHOG�FROOHFWHG ODUYDH� FDQQRW EH 



   

            
        

            
  

           
              

          

                
              

    

            
             

  

            
   

     

 

          
         

            
 

            
             

          
         

       

FMP for Groundfish of the BSAI Management Area Appendix D 

LGHQWLILHG�WR�VSHFLHV DW SUHVHQW��/HQJWK�RI WKH ODUYDO VWDJH LV XQNQRZQ��EXW WKH ILVK DSSDUHQWO\ PHWDPRUSKRVH 
WR�D SHODJLF MXYHQLOH VWDJH��ZKLFK�DOVR�KDV EHHQ�GHVFULEHG��7KHUH LV QR�LQIRUPDWLRQ�RQ�ZKHQ�WKH MXYHQLOHV 
EHFRPH EHQWKLF RU ZKDW KDELWDW WKH\ RFFXS\��2OGHU MXYHQLOHV DUH IRXQG�RQ�WKH FRQWLQHQWDO VKHOI��JHQHUDOO\ 
DW�ORFDWLRQV LQVKRUH�RI�WKH�DGXOW KDELWDW�� 

1RUWKHUQ�URFNILVK�KDYH D ORZ SRSXODWLRQ�JURZWK�UDWH��ZLWK�D ORZ UDWH RI QDWXUDO PRUWDOLW\ �HVWLPDWHG�DW ����� 
D� UHODWLYHO\ ROG DJH� DW �� SHUFHQW PDWXULW\ ���� \HDUV� IRU IHPDOHV� LQ WKH� $OHXWLDQ ,VODQGV�� DQG DQ ROG 
PD[LPXP�DJH�RI �� \HDUV�LQ WKH�$OHXWLDQ ,VODQGV� 1R LQIRUPDWLRQ RQ IHFXQGLW\ LV�DYDLODEOH� 

)RU WKH $OHXWLDQ�,VODQGV��WKH XSSHU VL]H OLPLW IRU MXYHQLOHV LV ���FP IRU IHPDOHV DQG XQNQRZQ�IRU PDOHV� EXW 
SUHVXPHG WR EH�VOLJKWO\ VPDOOHU WKDQ IRU IHPDOHV�EDVHG RQ ZKDW LV FRPPRQO\ WKH�FDVH�LQ RWKHU VSHFLHV�RI 
Sebastes�� 

D.13.2 Relevant Trophic Information 

$OWKRXJK�QR FRPSUHKHQVLYH IRRG�VWXG\ RI QRUWKHUQ URFNILVK�KDV EHHQ GRQH��VHYHUDO VPDOOHU VWXGLHV KDYH DOO 
VKRZQ�HXSKDXVLLGV WR�EH WKH SUHGRPLQDQW IRRG�LWHP RI DGXOWV LQ�ERWK�WKH *XOI RI $ODVND�DQG %HULQJ 6HD� 
&RSHSRGV��KHUPLW FUDEV��DQG�VKULPS�KDYH�DOVR�EHHQ�QRWHG�DV�SUH\�LWHPV�LQ�PXFK�VPDOOHU�TXDQWLWLHV� 

3UHGDWRUV RI QRUWKHUQ� URFNILVK KDYH QRW EHHQ�GRFXPHQWHG��EXW OLNHO\ LQFOXGH VSHFLHV WKDW DUH NQRZQ� WR 
FRQVXPH�URFNILVK�LQ�$ODVND��VXFK�DV�3DFLILF KDOLEXW��VDEOHILVK��3DFLILF FRG��DQG�DUURZWRRWK�IRXQGHU� 

D.13.3 Habitat and Biological Associations 

Egg/Spawning��1R�LQIRUPDWLRQ�NQRZQ��H[FHSW�WKDW�SDUWXULWLRQ�SUREDEO\�RFFXUV LQ�WKH�VSULQJ�� 

Larvae��1R�LQIRUPDWLRQ�NQRZQ�� 

-XYHQLOHV� 1R LQIRUPDWLRQ NQRZQ� IRU VPDOO MXYHQLOHV �OHVV WKDQ� ��� FP��� H[FHSW WKDW MXYHQLOHV 
DSSDUHQWO\ XQGHUJR D�SHODJLF�SKDVH LPPHGLDWHO\ DIWHU PHWDPRUSKRVLV�IURP WKH�ODUYDO VWDJH� /DUJHU 
MXYHQLOHV KDYH�EHHQ WDNHQ LQ ERWWRP WUDZOV�DW YDULRXV ORFDOLWLHV�RI WKH FRQWLQHQWDO VKHOI� XVXDOO\ 
LQVKRUH�RI�WKH�DGXOW�ILVKLQJ�JURXQGV� 

Adults� &RPPHUFLDO ILVKHU\ DQG UHVHDUFK VXUYH\ GDWD KDYH�LQGLFDWHG WKDW DGXOW QRUWKHUQ URFNILVK 
DUH SULPDULO\ IRXQG RYHU KDUG��URFN\��RU XQHYHQ�ERWWRP RI RIIVKRUH EDQNV RI WKH RXWHU FRQWLQHQWDO 
VKHOI DW GHSWKV RI ���WR�����P� *HQHUDOO\�� WKH ILVK�DSSHDU WR�EH VHPLSHODJLF��H[WHQGLQJ LQWR�WKH 
ZDWHU FROXPQ��DQG�PRVW RI WKH SRSXODWLRQ�RFFXUV LQ�ODUJH DJJUHJDWLRQV��7KHUH LV QR�LQIRUPDWLRQ�RQ 
VHDVRQDO PLJUDWLRQV� 1RUWKHUQ URFNILVK RIWHQ FR�RFFXU ZLWK�GXVN\�URFNILVK� 



   

      

 

   
 
  

      
         

     
 

 

   

 
 

 
 

 

 

    
 

  

  
 

 

 
 

  

 
          

  
  

 

 
 

  
  

 
   
 

 
 

     

  

                
          

                 
    

                 
           

         
            

        

     
          

 

            
 

               
     

               
              

              
             

 

             
               

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Northern Rockfish 

Oceano 
-

Stage - 
EFH 

Duratio 
n or Water Bottom 

graphic 
Feature Othe 

Level Age Diet/Prey Season/ Time Location Column Type s r 
(JJV 8 1$ 8 1$ 1$ 1$ 1$ 1$ 

/DUYDH 8 8 VSULQJ±VXPPHU" 8 3� 
�DVVXPH 
G� 

1$ 8 8 

(DUO\ 
-XYHQLOHV 

IURP 
HQG�RI 
ODUYDO 
VWDJH�WR� 
" 

8 DOO \HDU 0&6� 
2&6 

3" �HDUO\ 
MXYHQLOH� 
RQO\�� ' 

8� 
�MXYHQLOH� 
���FP�� 
VXEVWUDWH� 
�MXYHQLOH! 
���FP� 

8 8 

/DWH� 
-XYHQLOHV 

WR���\UV 8 DOO \HDU 2&6 ' &%� 5 8 8 

$GXOWV ��± ��� 
\HDUV RI 
DJH 

HXSKDXVLLG 
V 

8� H[FHSW WKDW� 
ODUYDO UHOHDVH�LV 
SUREDEO\ LQ�WKH� 
VSULQJ LQ�WKH�*XOI RI 
$ODVND 

2&6� 
863 

6'�63 &%� 5 8 8 

D.13.4 Literature 

$OOHQ� 0�-�� DQG *�%� 6PLWK� ����� $WODV DQG ]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ WKH�%HULQJ 6HD�DQG QRUWKHDVWHUQ 
3DFLILF� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 5HSW� 10)6 ��� ����S� 

+DUULVRQ� 5�&� ����� 'DWD UHSRUW� �����ERWWRP WUDZO VXUYH\ RI WKH $OHXWLDQ ,VODQGV DUHD� 8�6� 'HS� &RPPHUFH� 12$$ 
7HFK� 0HPR� 10)6�$)6&���� ����S� 

+HLIHW]� -�� DQG '� $FNOH\� ����� %\FDWFK LQ URFNILVK ILVKHULHV LQ WKH� *XOI RI $ODVND� 8QSXEO� 0DQXVFU� ��� S� 
�$YDLODEOH IURP 10)6 $XNH %D\ /DERUDWRU\� ������*ODFLHU +Z\�� -XQHDX� $. ������� 

+HLIHW]��-���-�1��,DQHOOL��DQG '�0��&ODXVHQ������� 6ORSH URFNILVK��In 6WRFN DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW 
IRU WKH JURXQGILVK�UHVRXUFHV RI WKH *XOI RI $ODVND� S��������� 1RUWK�3DFLILF )LVKHU\�0DQDJHPHQW &RXQFLO� 
����:� �WK� $YH�� 6XLWH ���� $QFKRUDJH� $. ����������� 

-RQHV��'�7��&�'��:LOVRQ��$��'H 5REHUWLV��&�1��5RRSHU��7�&��:HEHU��DQG -�/��%XWOHU��������(YDOXDWLRQ RI URFNILVK 
DEXQGDQFH LQ� XQWUDZODEOH KDELWDW�� FRPELQLQJ DFRXVWLF DQG FRPSOHPHQWDU\ VDPSOLQJ WRROV� )LVK %XOO� 
������������ 

.HQGDOO� $�:� ����� $GGLWLRQV WR�NQRZOHGJH RI Sebastes ODUYDH�WKURXJK UHFHQW UHDULQJ� 1:$)& 3URF�5HSW� ������ 
���S� 

0DUWLQ� 0�+� DQG '�0� &ODXVHQ� ����� 'DWD�UHSRUW������ *XOI RI $ODVND ERWWRP WUDZO�VXUYH\� 8�6� 'HS� &RPPHUFH� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

0DWDUHVH� $�&�� $�:� .HQGDOO� -U�� '�0� %ORRG� DQG %�0� 9LQWHU� ����� /DERUDWRU\ JXLGH� WR HDUO\ OLIH 
KLVWRU\ VWDJHV RI 1RUWKHDVW 3DFLILF�ILVKHV� 8�6� 'HS� &RPPHUFH�12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

5RQKROW� /�/�� .� 7HVKLPD� DQG '�:� .HVVOHU� ����� 7KH JURXQGILVK�UHVRXUFHV RI WKH $OHXWLDQ�,VODQGV UHJLRQ�DQG 
VRXWKHUQ %HULQJ 6HD ����� ����� DQG������ 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&���� 
����S� 

5RRSHU� &�1�� *�5� +RII� DQG�$� 'H5REHUWLV� ����� $VVHVVLQJ KDELWDW XWLOL]DWLRQ DQG�URFNILVK �Sebastes VSS�� ELRPDVV 
RQ DQ LVRODWHG URFN\ ULGJH�XVLQJ DFRXVWLFV DQG VWHUHR LPDJH�DQDO\VLV� &DQ -� )LVK� $TXDW� 6FL� ������������� 



   

              
            

         
          

          

                
     

            
 

                  
          

   

     

            
         

       
   

           
         

        
          

           
             

         
           

             

            
          
             

            
            

          
  

    

            
         

            
         
      

FMP for Groundfish of the BSAI Management Area Appendix D 

5RRSHU� &�1� 0�+� 0DUWLQ�� -�/� %XWOHU� '�7 -RQHV� DQG�0 =LPPHUPDQ� ����� (VWLPDWLQJ VSHFLHV DQG�VL]H FRPSRVLWLRQ� 
RI URFNILVKHV WR YHULI\ WDUJHWV LQ�DFRXVWLF VXUYH\V RI XQWUDZODEOH DUHDV� )LVK�%XOO� ������������ 

6SHQFHU��3�'���DQG -�1��,DQHOOL�� ����� $VVHVVPHQW RI WKH QRUWKHUQ�URFNILVK�VWRFN�LQ�WKH HDVWHUQ�%HULQJ�6HD DQG $OHXWLDQ 
,VODQGV� In 6WRFN� DVVHVVPHQW DQG ILVKHU\� HYDOXDWLRQ� UHSRUW IRU WKH JURXQGILVK� UHVRXUFHV RI WKH %HULQJ 
6HD�$OHXWLDQ ,VODQGV UHJLRQV� SS� ����������WK $YH� VXLWH����� $QFKRUDJH� $. ����� 

6WDUN� -�:�� DQG�'�0� &ODXVHQ� ����� 'DWD UHSRUW� �����*XOI RI $ODVND ERWWRP WUDZO VXUYH\� 8�6� 'HS� &RPPHUFH� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

:HVWUKHLP� 6�-�� DQG� +� 7VX\XNL� ����� 7D[RQRP\� GLVWULEXWLRQ� DQG� ELRORJ\ RI WKH QRUWKHUQ URFNILVK� Sebastes 
polyspinis��-��)LVK��5HV��%G��&DQ���������������� 

<DQJ� 0�6� .� 'RGG� 5� +LESVKPDQ� DQG�$� :KLWHKRXVH� ����� )RRG +DELWV RI *URXQGILVKHV LQ WKH *XOI RI $ODVND 
LQ �����DQG������ 8�6� 'HS� &RPPHU�� 12$$ 7HFK� 0HPR� 10)6�$)6&����� ����S� 

D.14 Shortraker rockfish (Sebastes borealis) 

D.14.1 Life History and General Distribution 

6KRUWUDNHU URFNILVK�DUH IRXQG�DORQJ WKH QRUWKZHVW VORSH RI WKH HDVWHUQ�%HULQJ 6HD��WKURXJKRXW WKH $OHXWLDQ 
,VODQGV DQG� VRXWK� WR� 3RLQW &RQFHSWLRQ�� &DOLIRUQLD� ,QIRUPDWLRQ� IRU WKH ODUYDO DQG� MXYHQLOH VWDJHV RI 
VKRUWUDNHU URXJKH\H LV YHU\ OLPLWHG�� 6KRUWUDNHU URXJKH\H�DUH�YLYLSDURXV� DV�IHPDOHV�UHOHDVH�ODUYDH�UDWKHU 
WKDQ�HJJV���3DUWXULWLRQ��WKH UHOHDVH�RI ODUYDH��FDQ�RFFXU�IURP�)HEUXDU\�WKURXJK�$XJXVW��0F'HUPRWW������� 
,GHQWLILFDWLRQ�RI ODUYDH FDQ�EH PDGH ZLWK�JHQHWLF WHFKQLTXHV �*UD\ HW DO���������DOWKRXJK�WKLV WHFKQLTXH KDV 
QRW EHHQ�XVHG�WR�SURGXFH D EURDG�VFDOH GLVWULEXWLRQ�RI WKH ODUYDO VWDJH�� 6SHFLHV LGHQWLILFDWLRQ�EDVHG�RQ 
PRUSKRORJLFDO FKDUDFWHULVWLFV� LV� GLIILFXOW EHFDXVH� RI RYHUODSSLQJ FKDUDFWHULVWLFV DPRQJ VSHFLHV� DV� IHZ 
URFNILVKHV�VSHFLHV�LQ WKH�QRUWK�3DFLILF KDYH SXEOLVKHG GHVFULSWLRQV RI WKH FRPSOHWH ODUYDO GHYHORSPHQWDO 
VHULHV� +RZHYHU� .HQGDOO ������ ZDV�DEOH�WR LGHQWLI\ DUFKLYHG Sebastes LFKWK\RSODQNWRQ�IURP WKH *XOI RI 
$ODVND WR IRXU GLVWLQFW PRUSKV�� 2QH RI WKH PRUSKV FRQVLVWV VROHO\ RI VKRUWUDNHU URFNILVK��DOWKRXJK� WKH 
RFFXUUHQFH� RI WKLV� PRUSK ZDV� UHODWLYHO\ UDUH� ��� RI ����� ODUYDH� H[DPLQHG�� 3RVW�ODUYDO DQG� MXYHQLOH 
VKRUWUDNHU URFNILVK�GR�RFFXU LQ�WKH $OHXWLDQ�,VODQGV WUDZO VXUYH\��EXW WKHVH GDWD KDYH QRW EHHQ�VSDWLDOO\ 
DQDO\]HG ZLWK UHVSHFW WR WKHLU KDELWDW FKDUDFWHULVWLFV� $V� DGXOWV� VKRUWUDNHU URFNILVK RFFXU SULPDULO\ DW 
GHSWKV�IURP�����WR�����P�� 

7KRXJK�UHODWLYHO\ OLWWOH LV NQRZQ�DERXW WKHLU ELRORJ\ DQG�OLIH KLVWRU\��VKRUWUDNHU URFNILVK DSSHDU WR EH K� 
VHOHFWHG ZLWK ODWH�PDWXUDWLRQ� VORZ JURZWK��H[WUHPH ORQJHYLW\��DQG�ORZ QDWXUDO PRUWDOLW\�� $JH DW ���SHUFHQW 
PDWXULW\ KDV�EHHQ HVWLPDWHG DW ���� \HDUV�IRU IHPDOH�VKRUWUDNHU URFNILVK LQ WKH *XOI RI $ODVND��+XWFKLQVRQ 
������ PDWXULW\ LQIRUPDWLRQ�LV QRW DYDLODEOH IRU WKH %HULQJ 6HD DQG�$OHXWLDQ ,VODQGV��%6$,� PDQDJHPHQW 
DUHD� +XWFKLQVRQ ������ HVWLPDWHG D�PD[LPXP DJH�RI ��� \HDUV� 6KRUWUDNHU URFNILVK DUH�DPRQJ WKH�ODUJHVW 
Sebastes VSHFLHV�LQ $ODVNDQ ZDWHUV� VDPSOHV�DV�ODUJH�DV���� FP KDYH�EHHQ REWDLQHG LQ $OHXWLDQ ,VODQGV 
WUDZO VXUYH\V� 

D.14.2 Relevant Trophic Information 

7KH OLPLWHG LQIRUPDWLRQ DYDLODEOH�VXJJHVWV�WKDW WKH�GLHW RI VKRUWUDNHU URFNILVK FRQVLVWV ODUJHO\ RI VTXLG� 
VKULPS��DQG P\FWRSKLGV� )URP GDWD FROOHFWHG�LQ�WKH �����DQG������$OHXWLDQ ,VODQGV WUDZO VXUYH\V��<DQJ 
������ DOVR�IRXQG WKDW WKH GLHW RI ODUJH VKRUWUDNHU URFNILVK�KDG SURSRUWLRQDOO\ PRUH ILVK��H�J��P\FWRSKLGV� 
WKDQ VPDOO VKRUWUDNHUV� ZKHUHDV�VPDOOHU VKRUWUDNHUV�FRQVXPHG SURSRUWLRQDOO\ PRUH�VKULPS ,W LV�XQFHUWDLQ 
ZKDW DUH�WKH�PDLQ SUHGDWRUV RI VKRUWUDNHU URFNILVK� 



   

     

           
         

          
            

     

       
  

          
             

         
        
          

          
          

 

        

 
 

 
   

 
 

 
 

  
        

      
 

  

 
 

   
 

 
 

  

 
 

 

  
 

 
 

  

  
 

 
 

 

  
 

 

  

 

  

                
           

             
             

                 
            

 
          

          

FMP for Groundfish of the BSAI Management Area Appendix D 

D.14.3 Habitat and Biological Associations 

Egg/Spawning��7KH WLPLQJ RI UHSURGXFWLYH HYHQWV LV DSSDUHQWO\ SURWUDFWHG� 3DUWXULWLRQ �WKH UHOHDVH 
RI ODUYDH� PD\ RFFXU IURP )HEUXDU\ WKURXJK� $XJXVW �0F'HUPRWW ������� DOWKRXJK� :HVWUKHLP 
�������IRXQG�WKDW�$SULO�ZDV�WKH�SHDN�PRQWK�IRU�SDUWXULWLRQ��� 

Larvae�� /LPLWHG LQIRUPDWLRQ LV DYDLODEOH UHJDUGLQJ UHJDUGLQJ WKH KDELWDWV DQG ELRORJLFDO 
DVVRFLDWLRQV�RI VKRUWUDNHU URFNILVK ODUYDH� LQ SDUW EHFDXVH�RI WKH GLIILFXOW\ RI XVLQJ PRUSKRORJLFDO 
FKDUDFWHULVWLFV�WR LGHQWLI\ VKRUWUDNHU URFNILVK ODUYDH 

Juveniles� 9HU\ OLWWOH�LQIRUPDWLRQ LV�DYDLODEOH�UHJDUGLQJ WKH�KDELWDWV�DQG ELRORJLFDO DVVRFLDWLRQV�RI 
MXYHQLOH�VKRUWUDNHU URFNILVK� 

Adults� $GXOWV DUH GHPHUVDO DQG�JHQHUDOO\ RFFXU DW GHSWKV EHWZHHQ�����P DQG�����P�� .ULHJHU 
������ XVHG�D VXEPHUVLEOH WR�ILQG WKDW VKRUWUDNHU URFNILVK RFFXUUHG�RYHU D ZLGH UDQJH RI KDELWDWV� 
ZLWK�WKH KLJKHVW GHQVLW\ RI ILVK�RQ�VDQG�RU VDQG�RU PXG�VXEVWUDWHV�� $GGLWLRQDO VXEPHUVLEOH ZRUN LQ� 
VRXWKHDVW $ODVND� LQGLFDWHV� WKDW URXJKH\H�VKRUWUDNHU URFNILVK ZHUH DVVRFLDWHG ZLWK KDELWDWV
FRQWDLQLQJ IUHTXHQW ERXOGHUV��VWHHS VORSHV �PRUH WKDQ����� DQG VDQG�PXG VXEVWUDWHV��.ULHJHU DQG 
,WR� ������� .ULHJHU DQG� :LQJ ������ IRXQG� WKDW ODUJH URFNILVK KDG D VWURQJ DVVRFLDWLRQ� ZLWK 
Primnoa VSS��FRUDO JURZLQJ RQ�ERXOGHUV��DQG�LW LV OLNHO\ WKDQ PDQ\ RI WKHVH�ODUJH�URFNILVK ZHUH 
VKRUWUDNHU URXJKH\H����� 

Habitat and Biological Associations: Shortraker and Rougheye Rockfish 

Stage - 
EFH 
Level 

Duratio 
n or 
Age Diet/Prey Season/ Time Location 

Water 
Colum 
n 

Bottom 
Type 

Oceano-
graphic 
Features Other 

(JJV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 

/DUYDH� 8 8 SDUWXULWLRQ� )HE± 
$XJ� 

8 SUREDE 
O\�3 

1$ 8 

(DUO\ 
-XYHQLOH 
V� 

8 8 8 8��0&6�� 
2&6" 

SUREDE 
O\�1 

8 8 

/DWH� 
-XYHQLOH 
V� 

8S�WR�a 
��� 
\HDUV 

8 8 8��0&6�� 
2&6" 

SUREDE 
O\�' 

8 8 

$GXOWV ! ��� 
\HDUV 

VKULPS 
VTXLG 
P\FWRSKLGV 

\HDU�URXQG" 2&6� 
863 

' 0��6��5�� 
60��&%�� 
06� * 

8 

D.14.4 Literature 

$OOHQ� 0�-�� DQG *�%� 6PLWK� ����� $WODV DQG ]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ WKH�%HULQJ 6HD�DQG 1RUWKHDVWHUQ 
3DFLILF� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

$UFKLEDOG��&��3���:��6KDZ� DQG %� 0� /HDPDQ� ����� *URZWK DQG PRUWDOLW\ HVWLPDWHV RI URFNILVKHV �6FRUSDHQLGDH� 
IURP %�&� FRDVWDO ZDWHUV� �������� &DQ� 7HFK� 5HS� )LVK� $TXDW� 6FL� ����� ���S� 

&KLOWRQ� '� (�� DQG�5� -� %HDPLVK� ����� $JH GHWHUPLQDWLRQ PHWKRGV IRU ILVKHV VWXGLHG E\ WKH *URXQGILVK�3URJUDP DW 
WKH 3DFLILF %LRORJLFDO�6WDWLRQ� &DQ� 6SHF� 3XEO� )LVK� $TXDW� 6FL� ��� ��� S� 

*UD\��$�.���$�:��.HQGDOO��%�/��:LQJ��0�*��&DUOV��-��+HLIHW]��=��/L��DQG�$�-��*KDUUHWW����������,GHQWLILFDWLRQ�DQG�ILUVW 
GRFXPHQWDWLRQ RI ODUYDO URFNILVKHV LQ�6RXWKHDVW $ODVNDQ�ZDWHUV ZDV SRVVLEOH XVLQJ�PLWRFKRQGULDO PDUNHUV 
EXW QRW SLJPHQWDWLRQ SDWWHUQV� 7UDQV� $P� )LVK� 6RF� ���� ����� 
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+HLIHW]��-���-�1��,DQHOOL��DQG '�0��&ODXVHQ������� 6ORSH URFNILVK��In 6WRFN DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW� 
IRU WKH �����*XOI RI $ODVND JURXQGILVK ILVKHU\� S� �������� 1RUWK 3DFLILF�)LVKHU\ 0DQDJHPHQW &RXQFLO� ��� 
:� �WK $YHQXH� 6XLWH ���� $QFKRUDJH� $. ������ 

+XWFKLQVRQ� &�(� ����� 8VLQJ UDGLRLVRWRSHV LQ WKH DJH GHWHUPLQDWLRQ RI VKRUWUDNHU �Sebastes borealis� DQG FDQDU\ 
�Sebastes pinniger� URFNILVK� 0DVWHU¶V 7KHVLV� 8QLY� :DVKLQJWRQ� 6HDWWOH� �� S� 

.HQGDOO� $�:� ����� $QDO\VLV RI Sebastes ODUYDH LQ� WKH *XOI RI $ODVND EDVHG XSRQ� WKH $)6& LFKWK\RSODQNWRQ� 
GDWDEDVH� DQG� RWKHU VRXUFHV RI LQIRUPDWLRQ� 8QSXEOLVKHG PDQXVFULSW� $ODVND� )LVKHULHV 6FLHQFH� &HQWHU� 
6HDWWOH� :$� 

.UDPHU� '�(�� DQG 9�0� 2¶&RQQHOO� ����� *XLGH�WR QRUWKHDVW 3DFLILF�URFNILVKHV� *HQHUD Sebastes DQG Sebastolobus�� 
0DULQH $GYLVRU\ %XOOHWLQ 1R� ��������� $ODVND�6HD�*UDQW &ROOHJH�3URJUDP� 8QLYHUVLW\�RI $ODVND� 

.ULHJHU� .� ����� 6KRUWUDNHU URFNILVK� Sebastes borealis� REVHUYHG IURP D�PDQQHG VXEPHUVLEOH� 0DU� )LVK� 5HY�� ������ 
������ 

.ULHJHU� .�-� ����� 'LVWULEXWLRQ DQG�DEXQGDQFH RI URFNILVK�GHWHUPLQHG�IURP D VXEPHUVLEOH DQG�E\ ERWWRP WUDZOLQJ� 
)LVK� %XOO� ��������� 

.ULHJHU� .�-�� DQG�'�+� ,WR� ����� 'LVWULEXWLRQ DQG�DEXQGDQFH RI VKRUWUDNHU URFNILVK� Sebastes borealis� DQG URXJKH\H 
URFNILVK� S. aleutianus� GHWHUPLQHG�IURP D PDQQHG�VXEPHUVLEOH� )LVK� %XOO� ��� �������� 

.ULHJHU��.�-���DQG %�/� :LQJ� ����� 0HJDIDXQD�DVVRFLDWLRQV ZLWK GHHSZDWHU FRUDOV �Primnoa VSS�� LQ� WKH *2$� 
+\GURELRORJLD ���� ������ 

0F'HUPRWW� 6�)� ����� 5HSURGXFWLYH ELRORJ\ RI URXJKH\H DQG�VKRUWUDNHU URFNILVK� Sebastes aleutianus DQG�Sebastes 
borealis� 0DVWHUV 7KHVLV� 8QLY� :DVKLQJWRQ� 6HDWWOH����S� 

6LJOHU� 0�)�� DQG +�+� =HQJHU� -U� ����� 5HODWLYH DEXQGDQFH RI *XOI RI $ODVND VDEOHILVK�DQG RWKHU JURXQGILVK�EDVHG 
RQ WKH GRPHVWLF ORQJOLQH VXUYH\� ����� 12$$ 7HFK� 0HPR� 10)6�$)6&���� 

:HVWUKHLP� 6�-� ����� 5HSURGXFWLRQ� PDWXUDWLRQ� DQG LGHQWLILFDWLRQ RI ODUYDH�RI VRPH�Sebastes �6FRUSDHQLGDH� VSHFLHV 
LQ WKH�QRUWKHDVW 3DFLILF�2FHDQ� -� )LVK� 5HV� %RDUG &DQ� ������������� 

:RORWLUD� 5�-�� -U�� 7�0� 6DPSOH� 6�)� 1RHO� DQG &�5� ,WHQ� ����� *HRJUDSKLF DQG EDWK\PHWULF GLVWULEXWLRQV IRU PDQ\ 
FRPPHUFLDOO\ LPSRUWDQW ILVKHV DQG VKHOOILVKHV RII WKH�ZHVW FRDVW RI 1RUWK $PHULFD� EDVHG RQ UHVHDUFK VXUYH\ 
DQG FRPPHUFLDO FDWFK GDWD� �������� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&��� ����S� 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ WKH *XOI RI $ODVND LQ ����� 8�6� 'HS� 
&RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

<DQJ� 0�6� ����� 'LHWV RI WKH LPSRUWDQW JURXQGILVKHV LQ WKH $OHXWLDQ ,VODQGV LQ VXPPHU ����� 8�6� 'HS� &RPPHUFH� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH LPSRUWDQW JURXQGILVKHV LQ WKH $, LQ �����DQG������ $)6& 3URF� 5HS��������� 
��� S� �$YDLODEOH�IURP 10)6� $ODVND�)LVKHULHV 6FLHQFH�&HQWHU� ���� 6DQG 3RLQW :D\ 1(� 6HDWWOH� :$ 
������� 

D.15 Blackspotted rockfish (Sebastes melanostictus) and rougheye rockfish 
(S. aleutianus) 

D.15.1 Life History and General Distribution 

)LVK LQ $ODVND�SUHYLRXVO\ UHIHUUHG WR DV�URXJKH\H�URFNILVK KDYH�UHFHQWO\ EHHQ UHFRJQL]HG DV�FRQVLVWLQJ RI 
WZR� VSHFLHV�� WKH URXJKH\H URFNILVK� �Sebastes aleutianus� DQG� EODFNVSRWWHG� URFNILVK� �Sebastes 
melanostictus� �2UU DQG�+DZNLQV ������� 0RVW RI WKH LQIRUPDWLRQ�RQ�EODFNVSRWWHG�URXJKH\H URFNILVK�ZDV 
REWDLQHG SULRU WR UHFRJQLWLRQ RI EODFNVSRWWHG URFNILVK DV�D�VHSDUDWH�VSHFLHV� DQG WKXV�UHIHUV�WR WKH�WZR VSHFLHV� 
FRPSOH[�� /RYH HW DO�� ������ UHSRUWV WKDW URXJKH\H URFNILVK�DUH IRXQG�DORQJ WKH QRUWKZHVW VORSH RI WKH 
HDVWHUQ�%HULQJ 6HD��WKURXJKRXW WKH $OHXWLDQ�,VODQGV��ZHVW WR�WKH .DPFKDWND 3HQLQVXOD DQG�-DSDQ��DQG�VRXWK 

http:Seattle.76


   

       
         

         
            

           
         

             
           

          
        

        
           

                  

         
        

            
             

            
  

    

        
             

            
        

         
 

     

           
     

       
        

    
       

 

          
        

       
           

           
 

FMP for Groundfish of the BSAI Management Area Appendix D 

WR� 3RLQW &RQFHSWLRQ�� &DOLIRUQLD� DOWKRXJK� WKLV GLVWULEXWLRQ� OLNHO\ UHIOHFWV WKH FRPELQHG 
EODFNVSRWWHG�URXJKH\H JURXS�� 5HFHQW WUDZO VXUYH\V LQGLFDWH WKDW URXJKH\H URFNILVK�DUH XQFRPPRQ�LQ�WKH 
$OHXWLDQ ,VODQGV� ZKHUH� WKH� WZR VSHFLHV� FRPSOH[ LV� SUHGRPLQDWHO\ FRPSRVHG RI EODFNVSRWWHG URFNILVK� 
0HWKRGV IRU GLVWLQJXLVKLQJ WKH WZR� VSHFLHV IURP HDFK� RWKHU DUH VWLOO EHLQJ UHILQHG�� EXW KDYH LPSURYHG� 
UHFHQWO\��EDVHG�RQ�YHULI\LQJ�ILHOG�,'V�ZLWK�JHQHWLF�,'V�������� 

,QIRUPDWLRQ IRU WKH ODUYDO DQG� MXYHQLOH VWDJHV RI EODFNVSRWWHG�URXJKH\H URFNILVK� DUH YHU\ OLPLWHG� 
%ODFNVSRWWHG�URXJKH\H�URFNILVK DUH�YLYLSDURXV� DV�IHPDOHV UHOHDVH ODUYDH�UDWKHU WKDQ HJJV� 3DUWXULWLRQ �WKH 
UHOHDVH�RI ODUYDH� FDQ RFFXU IURP 'HFHPEHU WKURXJK $SULO �0F'HUPRWW ������ ,GHQWLILFDWLRQ RI ODUYDH�FDQ 
EH�PDGH�ZLWK JHQHWLF�WHFKQLTXHV �*UD\ HW DO�������� DOWKRXJK�WKLV WHFKQLTXH KDV QRW EHHQ�XVHG�WR�SURGXFH D 
EURDG VFDOH�GLVWULEXWLRQ RI WKH�ODUYDO VWDJH� 6SHFLHV�LGHQWLILFDWLRQ EDVHG RQ PRUSKRORJLFDO FKDUDFWHULVWLFV 
LV�GLIILFXOW EHFDXVH�RI RYHUODSSLQJ FKDUDFWHULVWLFV�DPRQJ VSHFLHV� DV�IHZ URFNILVKHV�VSHFLHV�LQ WKH�QRUWK 
3DFLILF� KDYH� SXEOLVKHG GHVFULSWLRQV� RI WKH� FRPSOHWH ODUYDO GHYHORSPHQWDO VHULHV� /HQJWK IUHTXHQF\ 
GLVWULEXWLRQV IURP $OHXWLDQ�,VODQGV VXPPHU WUDZO VXUYH\ LQGLFDWH WKDW VPDOO EODFNVSRWWHG�URXJKH\H URFNILVK 
�OHVV WKDQ����FP� DUH IRXQG WKURXJKRXW D UDQJH RI GHSWKV EXW SULPDULO\ LQ VKDOORZHU ZDWHU ���� WR ��� P� 
WKDQ�ODUJHU�ILVK���$V�DGXOWV��EODFNVSRWWHG�URXJKH\H�URFNILVK�RFFXU�SULPDULO\�DW�GHSWKV�IURP�����WR�����P��� 

7KRXJK�UHODWLYHO\ OLWWOH LV NQRZQ�DERXW WKHLU ELRORJ\ DQG�OLIH KLVWRU\��EODFNVSRWWHG�URXJKH\H URFNILVK�DSSHDU 
WR�EH K�VHOHFWHG�ZLWK�ODWH PDWXUDWLRQ��VORZ JURZWK��H[WUHPH ORQJHYLW\��DQG�ORZ QDWXUDO PRUWDOLW\�� $JH DW 
�� SHUFHQW PDWXULW\ KDV�EHHQ HVWLPDWHG DW �����\HDUV IRU IHPDOH EODFNVSRWWHG�URXJKH\H URFNILVK�LQ�WKH *XOI 
RI $ODVND��0F'HUPRWW ������ PDWXULW\ LQIRUPDWLRQ LV QRW DYDLODEOH IRU WKH�%HULQJ 6HD�DQG $OHXWLDQ ,VODQGV 
�%6$,� PDQDJHPHQW DUHD�� $ PD[LPXP DJH RI ��� KDV EHHQ�UHSRUWHG�IURP VDPSOLQJ LQ�WKH�$OHXWLDQ ,VODQGV 
WUDZO VXUYH\� 

D.15.2 Relevant Trophic Information 

3DQGDOLG� DQG� KLSSRO\WLG� VKULPS� DUH WKH ODUJHVW FRPSRQHQWV RI WKH EODFNVSRWWHG�URXJKH\H URFNILVK� GLHW 
�<DQJ ����� ����� <DQJ DQG�1HOVRQ ������� ,Q�D VWXG\ RI GLHW GDWD FROOHFWHG�IURP VSHFLPHQV IURP�WKH 
$OHXWLDQ ,VODQGV WUDZO VXUYH\��<DQJ ������ IRXQG�WKDW WKH GLHW RI ODUJH EODFNVSRWWHG�URXJKH\H URFNILVK�KDG 
SURSRUWLRQDOO\ PRUH ILVK �H�J��� P\FWRSKLGV� WKDQ VPDOO EODFNVSRWWHG�URXJKH\H�� ZKHUHDV VPDOOHU 
EODFNVSRWWHG�URXJKH\H FRQVXPHG�SURSRUWLRQDOO\ PRUH VKULPS�� ,W LV XQFHUWDLQ�ZKDW DUH WKH PDLQ�SUHGDWRUV 
RI�EODFNVSRWWHG�URXJKH\H�URFNILVK� 

D.15.3 Habitat and Biological Associations 

Egg/Spawning��7KH WLPLQJ RI UHSURGXFWLYH HYHQWV LV DSSDUHQWO\ SURWUDFWHG� 3DUWXULWLRQ �WKH UHOHDVH 
RI ODUYDH� PD\ RFFXU IURP 'HFHPEHU�WR�$SULO��0F'HUPRWW��������� 

Larvae� /LPLWHG LQIRUPDWLRQ LV� DYDLODEOH� UHJDUGLQJ WKH� KDELWDWV� DQG ELRORJLFDO DVVRFLDWLRQV� RI 
EODFNVSRWWHG�URXJKH\H URFNILVK ODUYDH�� LQ� SDUW EHFDXVH RI WKH GLIILFXOW\� RI XVLQJ� PRUSKRORJLFDO 
FKDUDFWHULVWLFV�WR LGHQWLI\ EODFNVSRWWHG�URXJKH\H�URFNILVK ODUYDH� 

Juveniles� 9HU\ OLWWOH�LQIRUPDWLRQ LV�DYDLODEOH�UHJDUGLQJ WKH�KDELWDWV�DQG ELRORJLFDO DVVRFLDWLRQV�RI 
MXYHQLOH�EODFNVSRWWHG�URXJKH\H�URFNILVK� 

Adults� $GXOWV�DUH�GHPHUVDO DQG JHQHUDOO\ RFFXU DW GHSWKV�EHWZHHQ ��� P DQG�����P�� 6XEPHUVLEOH 
ZRUN LQ VRXWKHDVW $ODVND LQGLFDWHV� WKDW EODFNVSRWWHG�URXJKH\H� URFNILVK ZHUH� DVVRFLDWHG ZLWK 
KDELWDWV FRQWDLQLQJ IUHTXHQW ERXOGHUV�� VWHHS� VORSHV �PRUH WKDQ� ���� DQG� VDQG�PXG� VXEVWUDWHV 
�.ULHJHU DQG�,WR�������� .ULHJHU DQG :LQJ ������ IRXQG WKDW ODUJH�URFNILVK KDG D�VWURQJ DVVRFLDWLRQ 
ZLWK Primnoa VSS��FRUDO JURZLQJ RQ�ERXOGHUV��DQG�LW LV OLNHO\ WKDQ�PDQ\ RI WKHVH ODUJH URFNILVK 
ZHUH�EODFNVSRWWHG�URXJKH\H�URFNILVK� 



   

        

 
 

 
   

 
 

 
 

  
        

      
 

  

 
 

   
 

 
 

  

 
 

 

  
 

 
 

  

  
 

 
 

 

  
 

 

  

 

  

             
           

                 
           

                 
            

                
            

        

         
              
       

           
          

               
 

            
   

             
           

              
   

               
    

          
       

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Shortraker and Rougheye Rockfish 

Stage - 
EFH 
Level 

Duratio 
n or 
Age Diet/Prey Season/ Time Location 

Water 
Colum 
n 

Bottom 
Type 

Oceano-
graphic 
Features Other 

(JJV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 

/DUYDH� 8 8 SDUWXULWLRQ� 'HF± 
$SU� 

8 SUREDE 
O\�3 

1$ 8 

(DUO\ 
-XYHQLOH 
V� 

8 8 8 8��0&6�� 
2&6" 

SUREDE 
O\�1 

8 8 

/DWH� 
-XYHQLOH 
V� 

XS�WR�a 
��� 
\HDUV 

8 8 8��0&6�� 
2&6" 

SUREDE 
O\�' 

8 8 

$GXOWV ! ��� 
\HDUV 

VKULPS 
VTXLG 
P\FWRSKLGV 

\HDU�URXQG" 2&6� 
863 

' 0��6��5�� 
60��&%�� 
06� * 

8 

D.15.4 Literature 

$OOHQ� 0�-�� DQG�*�%� 6PLWK� ����� $WODV DQG�]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ�WKH %HULQJ�6HD DQG 1RUWKHDVWHUQ� 
3DFLILF� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

$UFKLEDOG� &� 3�� :� 6KDZ� DQG %� 0� /HDPDQ� ����� *URZWK DQG PRUWDOLW\ HVWLPDWHV RI URFNILVKHV �6FRUSDHQLGDH� 
IURP %�&� FRDVWDO ZDWHUV� ���������&DQ��7HFK� 5HS� )LVK� $TXDW� 6FL� ����� ���S� 

&KLOWRQ� '� (�� DQG�5� -� %HDPLVK� ����� $JH GHWHUPLQDWLRQ PHWKRGV IRU ILVKHV VWXGLHG�E\ WKH *URXQGILVK 3URJUDP DW 
WKH 3DFLILF %LRORJLFDO�6WDWLRQ� &DQ� 6SHF� 3XEO� )LVK� $TXDW� 6FL� ��� ��� S� 

*UD\��$�.���$�:��.HQGDOO� %�/� :LQJ� 0�*� &DUOV� -� +HLIHW]� =� /L� DQG $�-� *KDUUHWW� ����� ,GHQWLILFDWLRQ DQG ILUVW 
GRFXPHQWDWLRQ RI ODUYDO URFNILVKHV LQ 6RXWKHDVW $ODVNDQ ZDWHUV ZDV SRVVLEOH�XVLQJ PLWRFKRQGULDO PDUNHUV 
EXW�QRW�SLJPHQWDWLRQ SDWWHUQV� 7UDQV� $P� )LVK� 6RF� ���� ����� 

+HLIHW]��-���-�1��,DQHOOL��DQG '�0��&ODXVHQ������� 6ORSH URFNILVK��In 6WRFN DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW 
IRU WKH �����*XOI RI $ODVND JURXQGILVK ILVKHU\� S� �������� 1RUWK 3DFLILF�)LVKHU\ 0DQDJHPHQW &RXQFLO� ��� 
:� �WK�$YHQXH� 6XLWH ���� $QFKRUDJH� $. ������ 

.UDPHU� '�(�� DQG 9�0� 2¶&RQQHOO� ����� *XLGH�WR QRUWKHDVW 3DFLILF�URFNILVKHV� *HQHUD Sebastes DQG Sebastolobus�� 
0DULQH $GYLVRU\ %XOOHWLQ 1R� ��������� $ODVND�6HD�*UDQW &ROOHJH�3URJUDP� 8QLYHUVLW\ RI $ODVND� 

.ULHJHU� .� ����� 6KRUWUDNHU URFNILVK� Sebastes borealis� REVHUYHG IURP D�PDQQHG VXEPHUVLEOH� 0DU� )LVK� 5HY�� ������ 
������ 

.ULHJHU� .�-� ����� 'LVWULEXWLRQ DQG�DEXQGDQFH RI URFNILVK�GHWHUPLQHG�IURP D VXEPHUVLEOH DQG�E\ ERWWRP WUDZOLQJ� 
)LVK� %XOO� ��������� 

.ULHJHU��.�-���DQG '�+� ,WR� ����� 'LVWULEXWLRQ DQG�DEXQGDQFH RI VKRUWUDNHU URFNILVK� Sebastes borealis� DQG URXJKH\H 
URFNILVK� S. aleutianus� GHWHUPLQHG�IURP D PDQQHG�VXEPHUVLEOH� )LVK� %XOO� ��� �������� 

.ULHJHU� .�-�� DQG %�/� :LQJ� ����� 0HJDIDXQD�DVVRFLDWLRQV ZLWK GHHSZDWHU FRUDOV �Primnoa VSS�� LQ� WKH *2$� 
+\GURELRORJLD ���� ������ 

/RYH� 0�6�� 0� <RNORYLFK� DQG� /� 7KRUVWHLQVRQ� ����� 7KH URFNILVKHV RI WKH QRUWKHDVW 3DFLILF� 8QLYHUVLW\ RI 
&DOLIRUQLD�3UHVV� %HUNHOH\� ��� S� 

0F'HUPRWW� 6�)� ����� 5HSURGXFWLYH�ELRORJ\ RI URXJKH\H DQG�VKRUWUDNHU URFNILVK� Sebastes aleutianus DQG�Sebastes 
borealis� 0DVWHUV 7KHVLV� 8QLY� :DVKLQJWRQ� 6HDWWOH��� S� 

http:Seattle.76


   

             
          

    

                
          

               
               

             

                  
      

                  
     

                
             

 

              
         

   

     

            
             

            
      

              
          

          
         

            
              

             
           

        
             

   
             

        
            

          
              

              
           

   
           

            
         

FMP for Groundfish of the BSAI Management Area Appendix D 

2UU� -�:� DQG 6� +DZNLQV� ����� 6SHFLHV RI WKH URXJKH\H URFNILVK�FRPSOH[� UHVXUUHFWLRQ�RI Sebastes melanostictus 
�0DWVXEDUD ����� DQG� D UHGHVFULSWLRQ RI Sebastes aleutianus �-RUGDQ DQG� (YHUPDQQ� ����� �7HOHRVWHL� 
6FRUSDHQLIRUPHV�� )LVK� %XOO� �������������� 

6LJOHU� 0�)�� DQG +�+� =HQJHU� -U� ����� 5HODWLYH DEXQGDQFH RI *XOI RI $ODVND VDEOHILVK�DQG RWKHU JURXQGILVK�EDVHG 
RQ WKH GRPHVWLF ORQJOLQH VXUYH\� ����� 12$$ 7HFK� 0HPR� 10)6�$)6&���� 

:RORWLUD� 5�-�� -U�� 7�0� 6DPSOH� 6�)� 1RHO� DQG�&�5� ,WHQ� ����� *HRJUDSKLF DQG�EDWK\PHWULF GLVWULEXWLRQV IRU PDQ\ 
FRPPHUFLDOO\ LPSRUWDQW ILVKHV DQG VKHOOILVKHV RII WKH�ZHVW FRDVW RI 1RUWK $PHULFD� EDVHG RQ UHVHDUFK VXUYH\ 
DQG FRPPHUFLDO FDWFK GDWD� �������� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&��� ����S� 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ WKH *XOI RI $ODVND LQ ����� 8�6� 'HS� 
&RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

<DQJ� 0�6� ����� 'LHWV RI WKH LPSRUWDQW JURXQGILVKHV LQ WKH $OHXWLDQ ,VODQGV LQ VXPPHU ����� 8�6� 'HS� &RPPHUFH� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH LPSRUWDQW JURXQGILVKHV LQ WKH $, LQ �����DQG������ $)6& 3URF� 5HS��������� 
��� S� �$YDLODEOH�IURP 10)6� $ODVND�)LVKHULHV 6FLHQFH�&HQWHU� ���� 6DQG 3RLQW :D\ 1(� 6HDWWOH� :$ 
������� 

<DQJ� 0�6� DQG�0�:� 1HOVRQ� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ WKH *XOI�RI�$ODVND 
LQ ����� ����� DQG������ 12$$ 7HFK� 0HPR� 10)6�$)6&����� ����S� 

D.16 Other/Dusky rockfish (Sebastes variabilis) 

D.16.1 Life History and General Distribution 

,Q� ������ 2UU DQG %ODFNEXUQ� GHVFULEHG WZR GLVWLQFW VSHFLHV WKDW ZHUH EHLQJ ODEHOHG DV D VLQJOH� VSHFLHV� 
�Sebastes ciliatus� ZLWK�WZR�FRORU YDULHWLHV� GDUN DQG OLJKW GXVN\ URFNILVK��:KDW ZDV ODEHOHG�DV WKH OLJKW 
GXVN\ URFNILVK�LV QRZ FRQVLGHUHG�WR�EH D GLVWLQFW VSHFLHV Sebastes variabilis DQG�LV FRPPRQO\ UHIHUUHG�WR 
DV�GXVN\ URFNILVK� 'XVN\�URFNILVK UDQJH�IURP FHQWUDO�2UHJRQ�WKURXJK�WKH 1RUWK�3DFLILF 2FHDQ�DQG�%HULQJ� 
6HD LQ�$ODVND DQG�5XVVLD WR�-DSDQ�� 7KH FHQWHU RI DEXQGDQFH IRU GXVN\ URFNILVK�DSSHDUV WR�EH WKH *XOI RI 
$ODVND��5HXWHU ������ 7KH VSHFLHV�LV�PXFK OHVV�DEXQGDQW LQ WKH�$OHXWLDQ ,VODQGV�DQG %HULQJ 6HD��5HXWHU 
DQG�6SHQFHU �������$GXOW GXVN\ URFNILVK�KDYH D YHU\ SDWFK\ GLVWULEXWLRQ��DQG�DUH XVXDOO\ IRXQG�LQ�ODUJH 
DJJUHJDWLRQV�DW VSHFLILF�ORFDOLWLHV�RI WKH�RXWHU FRQWLQHQWDO VKHOI� 7KHVH�ORFDOLWLHV�DUH RIWHQ UHODWLYHO\ VKDOORZ 
RIIVKRUH EDQNV� %HFDXVH�WKH�ILVK DUH�WDNHQ ZLWK ERWWRP WUDZOV� WKH\ DUH�SUHVXPHG WR EH�PRVWO\ GHPHUVDO� 
:KHWKHU WKH\ DOVR�KDYH D SHODJLF GLVWULEXWLRQ�LV XQNQRZQ��EXW WKHUH LV QR�HYLGHQFH RI D SHODJLF WHQGHQF\ 
EDVHG RQ WKH�LQIRUPDWLRQ DYDLODEOH�DW SUHVHQW� 0RVW RI ZKDW LV NQRZQ�DERXW GXVN\ URFNILVK�LV EDVHG�RQ�GDWD 
FROOHFWHG GXULQJ WKH�VXPPHU PRQWKV�IURP WKH�FRPPHUFLDO ILVKHU\ RU LQ UHVHDUFK VXUYH\V� &RQVHTXHQWO\� 
WKHUH�LV�OLWWOH�LQIRUPDWLRQ RQ VHDVRQDO PRYHPHQWV�RU FKDQJHV�LQ GLVWULEXWLRQ IRU WKLV�VSHFLHV� 

/LIH KLVWRU\ LQIRUPDWLRQ RQ GXVN\ URFNILVK LV�H[WUHPHO\ VSDUVH� 7KH�ILVK DUH�DVVXPHG WR EH�YLYLSDURXV� DV 
DUH�RWKHU Sebastes��ZLWK�LQWHUQDO IHUWLOL]DWLRQ�DQG�LQFXEDWLRQ�RI�HJJV��2EVHUYDWLRQV�GXULQJ�UHVHDUFK�VXUYH\V 
LQ�WKH *XOI RI $ODVND VXJJHVW WKDW SDUWXULWLRQ��ODUYDO UHOHDVH� RFFXUV LQ�WKH VSULQJ��DQG�LV SUREDEO\ FRPSOHWHG 
E\ VXPPHU��$QRWKHU��ROGHU VRXUFH��KRZHYHU��OLVWV SDUWXULWLRQ�DV RFFXUULQJ ³DIWHU 0D\�´ 3UH�H[WUXVLRQ�ODUYDH 
KDYH�EHHQ GHVFULEHG� EXW ILHOG�FROOHFWHG ODUYDH�FDQQRW EH LGHQWLILHG WR VSHFLHV�DW SUHVHQW� /HQJWK�RI WKH 
ODUYDO VWDJH� DQG ZKHWKHU D�SHODJLF�MXYHQLOH�VWDJH�RFFXUV� DUH�XQNQRZQ� 7KHUH�LV�QR LQIRUPDWLRQ RQ KDELWDW 
DQG DEXQGDQFH�RI \RXQJ MXYHQLOHV �OHVV WKDQ �� FP IRUN OHQJWK�� DV�FDWFKHV�RI WKHVH�KDYH�EHHQ YLUWXDOO\ QLO 
LQ UHVHDUFK VXUYH\V� (YHQ WKH RFFXUUHQFH RI ROGHU MXYHQLOHV KDV EHHQ YHU\ XQFRPPRQ�LQ�VXUYH\V��H[FHSW IRU 
RQH \HDU��,Q�WKLV ODWWHU LQVWDQFH��ROGHU MXYHQLOHV ZHUH IRXQG�RQ�WKH FRQWLQHQWDO VKHOI��JHQHUDOO\ DW ORFDWLRQV 
LQVKRUH�RI WKH�DGXOW KDELWDW� 

'XVN\�URFNILVK�LV�D VORZ�JURZLQJ�VSHFLHV� ZLWK D�ORZ UDWH�RI QDWXUDO PRUWDOLW\ HVWLPDWHG DW ����� +RZHYHU� 
LW DSSHDUV WR�EH IDVWHU JURZLQJ WKDQ�PDQ\ RWKHU URFNILVK� VSHFLHV��0D[LPXP DJH LV ��� WR ���\HDUV��1R 
LQIRUPDWLRQ RQ DJH RI PDWXULW\ RU IHFXQGLW\ LV DYDLODEOH� 



   

  
              

    

              
           

     
             

   

     

       
 

   
     

 
             

              
          

          
       

        
            

         
          

           
         

       
 

FMP for Groundfish of the BSAI Management Area Appendix D 

7KH DSSUR[LPDWH�XSSHU�VL]H�OLPLW�IRU MXYHQLOH�ILVK�LV����FP�IRU�IHPDOHV��XQNQRZQ�IRU�PDOHV��EXW�SUHVXPHG� 
WR EH�VOLJKWO\ VPDOOHU WKDQ IRU IHPDOHV�EDVHG RQ ZKDW LV FRPPRQO\ WKH�FDVH�LQ RWKHU VSHFLHV�RI Sebastes� 

D.16.2 Relevant Trophic Information 

$OWKRXJK�QR FRPSUHKHQVLYH IRRG�VWXG\ RI GXVN\ URFNILVK�KDV EHHQ GRQH��RQH VPDOOHU VWXG\ LQ WKH *XOI RI 
$ODVND�VKRZHG HXSKDXVLLGV WR EH WKH�SUHGRPLQDWH�IRRG LWHP RI DGXOWV� /DUYDFHDQV� FHSKDORSRGV� SDQGDOLG 
VKULPS� DQG KHUPLW FUDEV�ZHUH�DOVR FRQVXPHG� 

3UHGDWRUV RI GXVN\� URFNILVK� KDYH QRW EHHQ GRFXPHQWHG� EXW OLNHO\ LQFOXGH VSHFLHV WKDW DUH NQRZQ� WR 
FRQVXPH�URFNILVK�LQ�$ODVND��VXFK�DV�3DFLILF KDOLEXW��VDEOHILVK��3DFLILF FRG��DQG�DUURZWRRWK�IRXQGHU� 

D.16.3 Habitat and Biological Associations 

Egg/Spawning� 1R�LQIRUPDWLRQ�NQRZQ��H[FHSW WKDW SDUWXULWLRQ�SUREDEO\ RFFXUV LQ�WKH VSULQJ��DQG 
PD\�H[WHQG�LQWR�VXPPHU� 

Larvae��1R�LQIRUPDWLRQ�NQRZQ�� 

Juveniles��1R�LQIRUPDWLRQ�NQRZQ�IRU�VPDOO MXYHQLOHV�OHVV�WKDQ����FP�IRUN�OHQJWK��/DUJHU MXYHQLOHV 
KDYH�EHHQ�WDNHQ�LQIUHTXHQWO\�LQ�ERWWRP�WUDZOV�DW YDULRXV�ORFDOLWLHV�RI WKH�FRQWLQHQWDO VKHOI� XVXDOO\ 
LQVKRUH�RI�WKH�DGXOW�ILVKLQJ�JURXQGV� 

Adults� &RPPHUFLDO ILVKHU\ DQG UHVHDUFK VXUYH\ GDWD VXJJHVW WKDW DGXOW GXVN\ URFNILVK DUH�SULPDULO\ 
IRXQG RYHU UHDVRQDEO\ IODW� WUDZODEOH ERWWRP RI RIIVKRUH EDQNV RI WKH�RXWHU FRQWLQHQWDO VKHOI DW 
GHSWKV RI ��� WR� ���� P�� 7\SH RI VXEVWUDWH LQ� WKLV KDELWDW KDV QRW EHHQ� GRFXPHQWHG�� 'XULQJ 
VXEPHUVLEOH GLYHV RQ�WKH RXWHU VKHOI ����WR����P� LQ�WKH HDVWHUQ�*XOI��GXVN\ URFNILVK�ZHUH REVHUYHG 
LQ� DVVRFLDWLRQ� ZLWK� URFN\ KDELWDWV DQG LQ DUHDV� ZLWK H[WHQVLYH� VSRQJH� EHGV� ZKHUH� DGXOW GXVN\ 
URFNILVKHV ZHUH REVHUYHG UHVWLQJ LQ� ODUJH YDVH VSRQJHV �9�� 2¶&RQQHOO�� $')*�� SHUVRQDO 
FRPPXQLFDWLRQ�� *HQHUDOO\��WKH ILVK�DSSHDU WR�EH GHPHUVDO� DQG PRVW RI WKH SRSXODWLRQ RFFXUV LQ 
ODUJH�DJJUHJDWLRQV� 'XVN\ URFNILVK DUH�WKH�PRVW KLJKO\ DJJUHJDWHG RI WKH�URFNILVK VSHFLHV�FDXJKW 
LQ *XOI RI $ODVND�WUDZO VXUYH\V� 2XWVLGH�RI WKHVH�DJJUHJDWLRQV� WKH�ILVK DUH�VSDUVHO\ GLVWULEXWHG� 
%HFDXVH�WKH�ILVK DUH�WDNHQ ZLWK ERWWRP WUDZOV� WKH\ DUH�SUHVXPHG WR EH�PRVWO\ GHPHUVDO� :KHWKHU 
WKH\ DOVR KDYH�D SHODJLF�GLVWULEXWLRQ LV�XQNQRZQ� EXW WKHUH�LV�QR HYLGHQFH�RI D�SHODJLF�WHQGHQF\ 
EDVHG�RQ� WKH LQIRUPDWLRQ�DYDLODEOH DW SUHVHQW��7KHUH LV QR� LQIRUPDWLRQ� RQ� VHDVRQDO PLJUDWLRQV� 
'XVN\�URFNILVK�RIWHQ�FR�RFFXU�ZLWK�QRUWKHUQ�URFNILVK� 



   

      

 
 

    
  

 

 

 
 

         
   

 
 

 
   

 
 

    
 
 

 
 

 

 

 
  

 
  

  

 
          

 

 
 

 

 
 

  
  

 
 
 

 

 
 

       
 

 

  

              
            

             
             

       

                
    

                  
            

            
 

                
     

                
            

            
             

     

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Dusky Rockfish 

Stage - 
EFH 
Level 

Duratio 
n or 
Age Diet/Prey 

Season/ 
Time 

Locatio 
n 

Water 
Column 

Bottom 
Type 

Ocean 
o-
graphi 
c 
Featur 
es Other 

(JJV 8 1$ 8 1$ 1$ 1$ 1$ 1$ 

/DUYDH� 8 8 VSULQJ± 
VXPPHU" 

8 3� 
�DVVXPHG� 

1$ 8 8 

(DUO\ 
-XYHQLOHV 

8 8 DOO \HDU ,&6�� 
0&6� 
2&6� 

8 �VPDOO� 
MXYHQLOH� 
���FP�� '"� 
�ODUJHU� 
MXYHQLOH� 

8� 
�MXYHQLOH�� 
� FP�� 
7UDZODEOH� 
VXEVWUDWH"� 
�MXYHQLOH!� 
� FP� 

8 8 

/DWH� 
-XYHQLOHV 

8 8 8 8 8 &%� 5� * 8 REVHUYHG 
DVVRFLDWH 
G�ZLWK� 
primnoa 
FRUDO 

$GXOWV 8S�WR� 
��±��� 
\HDUV� 

HXSKDXVLLG 
V 

8� H[FHSW 
WKDW ODUYDO 
UHOHDVH�PD\ 
EH�LQ WKH� 
VSULQJ LQ�WKH� 
*XOI�RI� 
$ODVND 

2&6� 
863 

6'� 63 &%� 5� * 8 REVHUYHG 
DVVRFLDWH 
G�ZLWK� 
ODUJH�YDVH� 
W\SH� 
VSRQJHV 

D.16.4 Literature 

$OOHQ� 0�-�� DQG�*�%� 6PLWK� ����� $WODV DQG�]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ�WKH %HULQJ�6HD DQG QRUWKHDVWHUQ 
3DFLILF� 8� 6� 'HS� &RPPHUFH� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

&ODXVHQ� '�0�� DQG -� +HLIHW]� ����� 3HODJLF�VKHOI URFNILVK� In 6WRFN�DVVHVVPHQW DQG ILVKHU\�HYDOXDWLRQ�UHSRUW IRU WKH 
JURXQGILVK�UHVRXUFHV RI WKH *XOI RI $ODVND� S��������� 1RUWK 3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� ����:� 
�WK� $YH�� 6XLWH ���� $QFKRUDJH� $. ����������� 

+DUULVRQ� 5�&� ����� 'DWD UHSRUW� �����ERWWRP WUDZO VXUYH\ RI WKH�$OHXWLDQ ,VODQGV DUHD� 8�6� 'HS� &RPPHUFH� 12$$ 
7HFK� 0HPR� 10)6�$)6&���� ����S� 

+HLIHW]� -�� DQG '� $FNOH\� ����� %\FDWFK LQ URFNILVK ILVKHULHV LQ WKH� *XOI RI $ODVND� 8QSXEO� 0DQXVFU� �� S� 
�$YDLODEOH IURP 10)6 $XNH %D\ /DERUDWRU\� ����� *ODFLHU +Z\�� -XQHDX� $. ������ 

.HQGDOO� $�:� ����� $GGLWLRQV WR�NQRZOHGJH RI Sebastes ODUYDH�WKURXJK UHFHQW UHDULQJ� 1:$)& 3URF�5HSW� ������ 
���S� 

0DUWLQ� 0�+� DQG�'�0� &ODXVHQ� ����� 'DWD UHSRUW� �����*XOI RI $ODVND ERWWRP WUDZO VXUYH\� 8�6� 'HS� &RPPHUFH� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

0DWDUHVH� $�&�� $�:� .HQGDOO� -U�� '�0� %ORRG� DQG %�0� 9LQWHU� ����� /DERUDWRU\ JXLGH�WR HDUO\ OLIH�KLVWRU\ VWDJHV 
RI QRUWKHDVW 3DFLILF�ILVKHV� 8�6� 'HS� &RPPHUFH�12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

2UU��-�:�� DQG -�(� %ODFNEXUQ� ����� 7KH�GXVN\ URFNILVKHV �7HOHRVWHL� 6FRUSDHQLIRUPHV� RI WKH�1RUWK 3DFLILF�2FHDQ� 
UHVXUUHFWLRQ RI Sebastes variabilis �3DOODV� ����� DQG D�UHGHVFULSWLRQ RI Sebastes ciliatus �7LOHVLXV� ������ 
)LVK %XOO�� 8�6� ������������� 2QOLQH� 



   

               
      

              
        

                
     

              
 

            
          

   

     

         
      

          
            

        
       

           
         
         
               

       

             
           

 

   

          
             

              
            

        
  

     

          
            

          
            

   
             

    

FMP for Groundfish of the BSAI Management Area Appendix D 

5HXWHU� 5�)� ����� 'HVFULELQJ 'XVN\ URFNILVK �Sebastes ciliatus� KDELWDW�LQ WKH *XOI RI $ODVND XVLQJ +LVWRULFDO�GDWD� 
0�6� WKHVLV� &DOLIRUQLD�6WDWH�8QLYHUVLW\� +D\ZDUG �� S� 

5HXWHU� 5�)� DQG 3�'� 6SHQFHU� ����� 2WKHU URFNILVK� ,Q� 6WRFN� DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW� IRU WKH 
JURXQGILVK�UHVRXUFHV RI WKH %HULQJ�6HD DQG $OHXWLDQ�,VODQGV� S� �������� 

6WDUN� -�:�� DQG�'�0� &ODXVHQ� ����� 'DWD UHSRUW� �����*XOI RI $ODVND ERWWRP WUDZO VXUYH\� 8�6� 'HS� &RPPHUFH� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

:HVWUKHLP� 6�-� ����� 3UHOLPLQDU\ LQIRUPDWLRQ RQ WKH V\VWHPDWLFV� GLVWULEXWLRQ� DQG�DEXQGDQFH RI WKH GXVN\ URFNILVK� 
Sebastes ciliatus��-��)LVK��5HV��%G��&DQ���������������� 

:HVWUKHLP� 6�-� ����� 5HSURGXFWLRQ� PDWXUDWLRQ� DQG LGHQWLILFDWLRQ RI ODUYDH�RI VRPH�Sebastes �6FRUSDHQLGDH� VSHFLHV 
LQ WKH�QRUWKHDVW 3DFLILF�2FHDQ� -� )LVK� 5HV� %RDUG &DQ� ��� ���������� 

D.17 Thornyhead rockfish (Sebastolobus sp.) 

D.17.1 Life History and General Distribution 

7KRUQ\KHDG� URFNILVK� RI WKH QRUWKHDVWHUQ 3DFLILF 2FHDQ� DUH FRPSULVHG� RI WZR VSHFLHV� WKH� VKRUWVSLQH 
WKRUQ\KHDG��Sebastolobus alascanus� DQG�WKH ORQJVSLQH WKRUQ\KHDG��S. altivelis���7KH ORQJVSLQH WKRUQ\KHDG 
LV�QRW FRPPRQ LQ WKH�%HULQJ 6HD�DQG $OHXWLDQ ,VODQGV� 7KH�VKRUWVSLQH�WKRUQ\KHDG LV�D�GHPHUVDO VSHFLHV 
ZKLFK�LQKDELWV GHHS�ZDWHUV IURP ���WR�������P IURP WKH %HULQJ 6HD WR�%DMD &DOLIRUQLD��7KLV VSHFLHV LV 
FRPPRQ�WKURXJKRXW WKH *XOI RI $ODVND��HDVWHUQ�%HULQJ 6HD��DQG�$OHXWLDQ�,VODQGV��7KH SRSXODWLRQ VWUXFWXUH 
RI VKRUWVSLQH WKRUQ\KHDGV��KRZHYHU��LV QRW ZHOO GHILQHG��7KRUQ\KHDG�URFNILVK DUH�VORZ�JURZLQJ DQG�ORQJ� 
OLYHG�ZLWK�PD[LPXP DJH LQ�H[FHVV RI ���\HDUV DQG�PD[LPXP VL]H JUHDWHU WKDQ����FP DQG���NJ� 7KRUQ\KHDGV 
VSDZQ EXR\DQW PDVVHV�RI HJJV�GXULQJ WKH�ODWH�ZLQWHU DQG HDUO\ VSULQJ WKDW UHVHPEOH�ELOREDWH�³EDOORRQV´� 
ZKLFK IORDW�WR WKH VXUIDFH��3HDUF\ ������ -XYHQLOH�VKRUWVSLQH�WKRUQ\KHDG URFNILVK KDYH�D�SHODJLF�SHULRG RI 
DERXW ���WR ���PRQWKV DQG�VHWWOH RXW RQ�WKH VKHOI ���� P� DW DERXW ���WR����PP �0RVHU �������)LIW\ SHUFHQW 
RI IHPDOH�VKRUWVSLQH�WKRUQ\KHDGV�DUH VH[XDOO\ PDWXUH�DW DERXW ���FP�DQG����WR����\HDUV�RI DJH� 

7KH�DSSUR[LPDWH�XSSHU VL]H�OLPLW RI MXYHQLOH�ILVK LV��� PP DW WKH�SHODJLF�VWDJH� DQG �� PP DW WKH�EHQWKLF 
VWDJH��VHH�0RVHU ������ )HPDOH�VKRUWVSLQH�WKRUQ\KHDGV�DSSHDU WR EH�PDWXUH�DW DERXW �� WR �� FP �0LOOHU 
������ 

D.17.2 Relevant Trophic Information 

6KRUWVSLQH WKRUQ\KHDG�URFNILVK SUH\ PDLQO\ RQ�HSLEHQWKLF VKULPS�DQG�ILVK� <DQJ ������������ VKRZHG WKDW 
VKULPS�ZHUH WKH WRS SUH\ LWHP IRU VKRUWVSLQH WKRUQ\KHDG�URFNILVK�LQ�WKH *XOI RI $ODVND� ZKHUHDV� FRWWLGV 
ZHUH WKH PRVW LPSRUWDQW SUH\ LWHP LQ WKH�$OHXWLDQ ,VODQGV�UHJLRQ� 'LIIHUHQFHV LQ DEXQGDQFH�RI WKH PDLQ 
SUH\ EHWZHHQ WKH�WZR DUHDV�PLJKW EH�WKH�PDLQ UHDVRQ IRU WKH�REVHUYHG GLHW GLIIHUHQFHV� 3UHGDWRU VL]H�PLJKW 
E\ DQRWKHU UHDVRQ IRU WKH�GLIIHUHQFH�VLQFH�WKH�DYHUDJH�VKRUWVSLQH�WKRUQ\KHDG LQ WKH�$OHXWLDQ ,VODQGV�DUHD 
ZDV�ODUJHU�WKDQ�WKDW�LQ�WKH *XOI�RI�$ODVND�������FP�YV �����FP��� 

D.17.3 Habitat and Biological Associations 

Egg/Spawning� (JJV�IORDW LQ PDVVHV�RI YDULRXV�VL]HV�DQG VKDSHV� )UHTXHQWO\ WKH PDVVHV DUH�ELOREHG 
ZLWK�WKH OREHV ���WR����FP LQ�OHQJWK��FRQVLVWLQJ RI KROORZ FRQLFDO VKHDWKV FRQWDLQLQJ D VLQJOH OD\HU 
RI HJJV�LQ D�JHODWLQRXV�PDWUL[� 7KH�PDVVHV�DUH�WUDQVSDUHQW DQG QRW UHDGLO\ REVHUYHG LQ WKH�GD\OLJKW� 
(JJV DUH ����WR�����PP LQ�GLDPHWHU ZLWK�D ��� PP RLO JOREXOH��7KH\ PRYH IUHHO\�LQ WKH PDWUL[�� 
&RPSOHWH�KDWFKLQJ�WLPH�LV XQNQRZQ�EXW�LV�SUREDEO\�PRUH WKDQ����GD\V� 

Larvae� 7KUHH GD\�ROG�ODUYDH DUH DERXW ��PP ORQJ DQG�DSSDUHQWO\ IORDW WR�WKH VXUIDFH��,W LV EHOLHYHG 
WKDW WKH ODUYDH UHPDLQ�LQ�WKH�ZDWHU�FROXPQ�IRU�DERXW����WR����PRQWKV�EHIRUH�VHWWOLQJ�WR�WKH ERWWRP�� 



   

       
  

          
    

        
     

     
        
        

   

      

 

 
 

   
 

 
 

 

 
  

    
 

 
 

    

    

 

    

 
 

  

 
  

 
 

 
 

 

  
 

 

 
  
  

 

   
  

  
 

 
 
 

 

 

  

 

  

                
           

              
  

             
             

               
           

         
              

        

FMP for Groundfish of the BSAI Management Area Appendix D 

Juveniles� 9HU\ OLWWOH�LQIRUPDWLRQ LV�DYDLODEOH�UHJDUGLQJ WKH�KDELWDWV�DQG ELRORJLFDO DVVRFLDWLRQV�RI 
MXYHQLOH�VKRUWVSLQH WKRUQ\KHDGV� 

Adults� $GXOWV DUH GHPHUVDO DQG� FDQ� EH IRXQG� DW GHSWKV UDQJLQJ IURP DERXW ��� WR� ������ P�� 
*URXQGILVK� VSHFLHV FRPPRQO\� DVVRFLDWHG� ZLWK� WKRUQ\KHDGV LQFOXGH� DUURZWRRWK� IORXQGHU 
�Atheresthes stomias�� 3DFLILF�RFHDQ SHUFK �Sebastes alutus���VDEOHILVK (Anoplopoma fimbria�� UH[ 
VROH��Glyptocephalus zachirus�� 'RYHU VROH��Microstomus pacificus���VKRUWUDNHU�URFNILVK��Sebastes 
borealis��� URXJKH\H URFNILVK� �Sebastes aleutianus��� DQG� JUHQDGLHUV �IDPLO\ 0DFURXULGDH��� 7ZR 
FRQJHQHULF WKRUQ\KHDG VSHFLHV�� WKH ORQJVSLQH WKRUQ\KHDG� �Sebastolobus altivelis� DQG D VSHFLHV� 
FRPPRQ�RII RI -DSDQ��� EURDGEDQGHG WKRUQ\KHDG� S. macrochir��DUH LQIUHTXHQWO\ HQFRXQWHUHG�LQ WKH 
*XOI RI $ODVND� 

Habitat and Biological Associations: Thornyhead Rockfish 

Oceano 
-

Stage - 
EFH 
Level 

Duration or 
Age Diet/Prey 

Season/ 
Time Location 

Water 
Colum 
n 

Bottom 
Type 

graphic 
Feature 
s 

Othe 
r 

(JJV 8 8 VSDZQLQJ� 
ODWH�ZLQWHU 
DQG�HDUO\ 
VSULQJ 

8 3 8 8 

/DUYDH ����PRQWKV 8 HDUO\ 
VSULQJ� 
WKURXJK� 
VXPPHU 

8 3 8 8 

-XYHQLOH 
V 

! ���PRQWKV 
ZKHQ�VHWWOLQJ� 
WR�ERWWRP 
RFFXUV �"� 

8 
VKULPS� 
DPSKLSRGV� 
P\VLGV� 

8 0&6� 
2&6� 
863 

' 0��6��5�� 
60� &%� 
06� * 

8 

HXSKDXVLLGV" 

$GXOWV 8 VKULPS \HDU� 0&6� ' 0��6��5�� 8 
ILVK �FRWWLGV�� URXQG" 2&6� 60��&%�� 
VPDOO FUDEV 863� 

/63 
06� * 

D.17.4 Literature 

$OOHQ� 0�-�� DQG *�%� 6PLWK� ����� $WODV DQG ]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ WKH�%HULQJ 6HD�DQG 1RUWKHDVWHUQ 
3DFLILF� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

$WRQ� 0� ����� *XOI RI $ODVND�ERWWRPILVK DQG VKHOOILVK UHVRXUFHV� 8�6� 'HS� &RPPHUFH�7HFK� 0HPR� 10)6 )�1:&� 
��� ���S� 

$UFKLEDOG� &�3�� :� 6KDZ� DQG�%�0� /HDPDQ� ����� *URZWK DQG�PRUWDOLW\ HVWLPDWHV RI URFNILVKHV �6FRUSDHQLGDH� 
IURP %�&� FRDVWDO ZDWHUV� �������� &DQ� 7HFK� 5HS� )LVK� $TXDW� 6FL� ����� ���S� 

&KLOWRQ� '�(�� DQG�5�-� %HDPLVK� ����� $JH GHWHUPLQDWLRQ PHWKRGV IRU ILVKHV VWXGLHG�E\ WKH *URXQGILVK 3URJUDP DW 
WKH 3DFLILF %LRORJLFDO�6WDWLRQ� &DQ� 6SHF� 3XEO� )LVK� $TXDW� 6FL� ��� ����S� 

+HLIHW]��-���-�1��,DQHOOL��DQG '�0��&ODXVHQ������� 6ORSH URFNILVK��In 6WRFN DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW 
IRU WKH JURXQGILVK UHVRXUFHV RI WKH *XOI RI $ODVND� S� �������� 1RUWK�3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO�� 
����:HVW �WK $YHQXH� 6XLWH ���� $QFKRUDJH� $. ������ 



   

     
             

          

              
         

          
          

                
    

              
         

           
     

                
  

              
          

               
               

             

                 
     

                
  

    

    

           
            

         
              

  

      
          

       
              

           
        

          
        

                
            

       
           

         

FMP for Groundfish of the BSAI Management Area Appendix D 

,DQHOOL�� -�1��� '�+�� ,WR�� DQG 0�� 0DUWLQ�� ������ 7KRUQ\KHDGV �Sebastolobus sp���� In 6WRFN� $VVHVVPHQW DQG ILVKHU\� 
HYDOXDWLRQ� UHSRUW IRU WKH JURXQGILVK� UHVRXUFHV RI WKH *XOI RI $ODVND� S� �������� 1RUWK 3DFLILF� )LVKHU\ 
0DQDJHPHQW &RXQFLO� ����:HVW �WK $YHQXH� 6XLWH ���� $QFKRUDJH� $. ������ 

-DFREVRQ� /�'� ����� 7KRUQ\KHDGV� In 6WDWXV RI OLYLQJ PDULQH�UHVRXUFHV RII WKH�3DFLILF�FRDVW RI WKH�8QLWHG 6WDWHV IRU 
����� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ������S� 

.UDPHU� '�(�� DQG 9�0� 2¶&RQQHOO� ����� *XLGH�WR QRUWKHDVW 3DFLILF�URFNILVKHV� *HQHUD�Sebastes DQG Sebastolobus�� 
0DULQH�$GYLVRU\ %XOOHWLQ 1R� ��� ����� $ODVND�6HD�*UDQW &ROOHJH�3URJUDP� 8QLYHUVLW\ RI $ODVND� 

/RZ� /�/� ����� 7KRUQ\KHDGV� In 6WDWXV RI OLYLQJ PDULQH UHVRXUFHV RII $ODVND� ����� 8�6� 'HS� &RPPHUFH� 12$$ 
7HFK� 0HPR� 10)6�$)6&���� ������S� 

0LOOHU� 3�3� ����� /LIH KLVWRU\ VWXG\ RI WKH VKRUWVSLQH WKRUQ\KHDG� Sebastolobus alascanus� DW &DSH�2PPDQH\� VRXWK� 
HDVWHUQ $ODVND� 0�6� 7KHVLV� 8QLY� $ODVND� )DLUEDQNV� $.� ��S� 

0RVHU� +�*� ����� 'HYHORSPHQW DQG GLVWULEXWLRQ� RI ODUYDH DQG MXYHQLOHV RI Sebastolobus �3LVFHV�� IDPLO\ 
6FRUSDHQLGDH�� )LVK� %XOO� ��� �������� 

3HDUF\� :�*� ����� (JJ PDVVHV DQG HDUO\ GHYHORSPHQWDO VWDJHV RI WKH�VFRUSDHQLG ILVK� Sebastolobus� -� )LVK� 5HV� 
%RDUG�&DQ���� ���������� 

6LJOHU� 0�)�� DQG +�+� =HQJHU� -U� ����� 5HODWLYH�DEXQGDQFH RI *XOI RI $ODVND�VDEOHILVK�DQG RWKHU JURXQGILVK�EDVHG 
RQ WKH GRPHVWLF ORQJOLQH VXUYH\� ����� 12$$ 7HFK� 0HPR� 10)6�$)6&���� 

:RORWLUD� 5�-�� -U�� 7�0� 6DPSOH� 6�)� 1RHO� DQG�&�5� ,WHQ� ����� *HRJUDSKLF DQG�EDWK\PHWULF GLVWULEXWLRQV IRU PDQ\ 
FRPPHUFLDOO\ LPSRUWDQW ILVKHV DQG VKHOOILVKHV RII WKH�ZHVW FRDVW RI 1RUWK $PHULFD� EDVHG RQ UHVHDUFK VXUYH\ 
DQG FRPPHUFLDO FDWFK GDWD� �������� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&��� ����S� 

<DQJ� 0�6� ����� 'LHWV RI WKH LPSRUWDQW�JURXQGILVKHV LQ WKH $OHXWLDQ ,VODQGV LQ VXPPHU ����� 8�6� 'HS� &RPPHUFH� 
12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

<DQJ� 0�6� ����� )RRG� +DELWV RI WKH ,PSRUWDQW *URXQGILVKHV LQ WKH $OHXWLDQ ,VODQGV LQ ���� DQG� ����� $)6& 
SURFHVVHG�UHSRUW �������� 

D.18 Atka mackerel (Pleurogrammus monopterygius) 

D.18.1 Life History and General Distribution 

$WND�PDFNHUHO DUH�GLVWULEXWHG DORQJ WKH�FRQWLQHQWDO VKHOI DFURVV�WKH�1RUWK 3DFLILF 2FHDQ DQG %HULQJ 6HD 
IURP $VLD�WR 1RUWK $PHULFD� 2Q WKH�$VLDQ VLGH�WKH\ H[WHQG IURP WKH�.XULO ,VODQGV�WR 3URYLGHQL\D�%D\� 
PRYLQJ HDVWZDUG� WKH\ DUH�GLVWULEXWHG�WKURXJKRXW WKH .RPDQGRUVNL\H DQG $OHXWLDQ�,VODQGV��QRUWK�DORQJ WKH 
HDVWHUQ %HULQJ 6HD�VKHOI� DQG WKURXJK WKH�*XOI RI $ODVND�WR VRXWKHDVW $ODVND� 7KH\ DUH�PRVW DEXQGDQW DORQJ 
WKH�$OHXWLDQ ,VODQGV� 

$GXOW $WND�PDFNHUHO RFFXU LQ ODUJH�ORFDOL]HG DJJUHJDWLRQV�XVXDOO\�DW�GHSWKV�OHVV�WKDQ�����P�DQG�JHQHUDOO\ 
RYHU URXJK��URFN\��DQG�XQHYHQ�ERWWRP QHDU DUHDV ZKHUH WLGDO FXUUHQWV DUH VZLIW��$VVRFLDWLRQV ZLWK�FRUDOV 
DQG VSRQJHV�KDYH�EHHQ REVHUYHG IRU $OHXWLDQ ,VODQGV�$WND�PDFNHUHO� $GXOWV�DUH�VHPL�GHPHUVDO� GLVSOD\LQJ� 
VWURQJ GLHO EHKDYLRU ZLWK YHUWLFDO PRYHPHQWV DZD\ IURP WKH ERWWRP RFFXUULQJ DOPRVW H[FOXVLYHO\ GXULQJ 
WKH GD\OLJKW KRXUV�� SUHVXPDEO\ IRU IHHGLQJ�� DQG� OLWWOH WR� QR� PRYHPHQW DW QLJKW �ZKHQ� WKH\ DUH FORVHO\ 
DVVRFLDWHG�ZLWK�WKH ERWWRP���$WND�PDFNHUHO DUH�D�VXEVWUDWH�VSDZQLQJ ILVK ZLWK PDOH�SDUHQWDO FDUH� 6LQJOH 
RU PXOWLSOH FOXPSV�RI DGKHVLYH�HJJV�DUH ODLG�RQ�URFN\ VXEVWUDWHV LQ�LQGLYLGXDO PDOH WHUULWRULHV ZLWKLQ�QHVWLQJ 
FRORQLHV� ZKHUH� PDOHV� EURRG HJJV IRU D� SURWUDFWHG SHULRG� 1HVWLQJ FRORQLHV� DUH� ZLGHVSUHDG DFURVV� WKH 
FRQWLQHQWDO VKHOI RI WKH $OHXWLDQ ,VODQGV DQG�ZHVWHUQ *XOI RI $ODVND GRZQ WR�ERWWRP GHSWKV RI ��� P� 
3RVVLEOH IDFWRUV OLPLWLQJ WKH XSSHU DQG ORZHU GHSWK OLPLW� RI $WND PDFNHUHO� QHVWLQJ KDELWDW� LQFOXGH 
LQVXIILFLHQW OLJKW SHQHWUDWLRQ�DQG�WKH�GHOHWHULRXV�HIIHFWV�RI XQVXLWDEOH�ZDWHU WHPSHUDWXUHV� ZDYH�VXUJH� RU 
KLJK GHQVLWLHV� RI NHOS DQG JUHHQ VHD� XUFKLQV� 7KH� VSDZQLQJ SKDVH� EHJLQV� LQ ODWH� -XO\� SHDNV� LQ HDUO\ 
6HSWHPEHU��DQG�HQGV LQ�PLG�2FWREHU��$IWHU VSDZQLQJ HQGV� WHUULWRULDO PDOHV�ZLWK QHVWV FRQWLQXH WR�EURRG 



   

        
              

             
            

         
             

        

        

    

            
        

       
         

              
 

     

           
 

        
             

        

              
            

      
        

     

FMP for Groundfish of the BSAI Management Area Appendix D 

HJJ PDVVHV XQWLO KDWFKLQJ��(JJV GHYHORS�DQG�KDWFK�LQ����WR����GD\V��UHOHDVLQJ SODQNWRQLF ODUYDH ZKLFK�KDYH 
EHHQ�IRXQG XS�WR�����NP IURP VKRUH� /LWWOH LV NQRZQ�RI WKH GLVWULEXWLRQ�RI \RXQJ $WND PDFNHUHO SULRU WR 
WKHLU DSSHDUDQFH� LQ WUDZO VXUYH\V� DQG WKH� ILVKHU\ DW DERXW DJH� � WR � \HDUV� $WND� PDFNHUHO H[KLELW 
LQWHUPHGLDWH�OLIH�KLVWRU\ WUDLWV� 5�WUDLWV LQFOXGH \RXQJ DJH DW PDWXULW\ �DSSUR[LPDWHO\ ���SHUFHQW DUH PDWXUH 
DW�DJH ��� IDVW�JURZWK UDWHV� KLJK QDWXUDO�PRUWDOLW\ �PRUWDOLW\ HTXDOV �����DQG�\RXQJ�DYHUDJH�DQG�PD[LPXP 
DJHV� �DERXW � DQG �� \HDUV� UHVSHFWLYHO\�� .�VHOHFWHG� WUDLWV LQFOXGH ORZ IHFXQGLW\ �RQO\ DERXW ������ 
HJJV�IHPDOH�\HDU� ODUJH�HJJ GLDPHWHUV��� WR � PP� DQG PDOH�QHVW�JXDUGLQJ�EHKDYLRU�� 

7KH DSSUR[LPDWH XSSHU VL]H OLPLW�RI MXYHQLOH�ILVK LV��� FP� 

D.18.2 Relevant Trophic Information 

$WND�PDFNHUHO DUH�FRQVXPHG E\ D�YDULHW\ RI SLVFLYRUHV� LQFOXGLQJ JURXQGILVK �H�J�� 3DFLILF FRG� 3DFLILF 
KDOLEXW�� DQG�DUURZWRRWK� IORXQGHU���PDULQH PDPPDOV �H�J��� QRUWKHUQ� IXU VHDOV DQG 6WHOOHU VHD OLRQV��� DQG 
VHDELUGV� �H�J�� WKLFN�ELOOHG PXUUHV�� WXIWHG SXIILQV�� DQG� VKRUW�WDLOHG VKHDUZDWHUV�� $GXOW $WND� PDFNHUHO 
FRQVXPH D YDULHW\ RI SUH\��EXW SULQFLSDOO\ FDODQRLG�FRSHSRGV DQG�HXSKDXVLLGV�� 3UHGDWLRQ�RQ�$WND PDFNHUHO 
HJJV E\ FRWWLGV DQG�RWKHU KH[DJUDPPLGV LV SUHYDOHQW GXULQJ WKH VSDZQLQJ VHDVRQ�DV LV FDQQLEDOLVP E\�RWKHU 
$WND�PDFNHUHO� 

D.18.3 Habitat and Biological Associations 

Egg/Spawning� $GKHVLYH�HJJV�DUH GHSRVLWHG LQ QHVWV�EXLOW DQG JXDUGHG E\ PDOHV�RQ URFN\ VXEVWUDWHV 
RU�RQ�NHOS�LQ�VKDOORZ�ZDWHU� 

Larvae/Juveniles� 3ODQNWRQLF ODUYDH KDYH EHHQ�IRXQG�XS�WR�����NP IURP VKRUH��XVXDOO\ LQ�XSSHU 
ZDWHU FROXPQ��QHXVWRQ���EXW OLWWOH LV NQRZQ�RI WKH GLVWULEXWLRQ�RI $WND PDFNHUHO XQWLO WKH\ DUH DERXW 
� \HDUV�ROG DQG DSSHDU LQ ILVKHU\ DQG VXUYH\V� 

Adults�� $GXOWV�RFFXU LQ ORFDOL]HG DJJUHJDWLRQV XVXDOO\ DW GHSWKV OHVV WKDQ ��� P DQG JHQHUDOO\ RYHU 
URXJK� URFN\ DQG XQHYHQ ERWWRP QHDU DUHDV�ZKHUH WLGDO FXUUHQWV�DUH VZLIW� $VVRFLDWLRQV�ZLWK FRUDOV 
DQG VSRQJHV� KDYH� EHHQ REVHUYHG IRU $OHXWLDQ ,VODQGV� $WND� PDFNHUHO� $GXOWV� DUH� VHPL� 
GHPHUVDO�SHODJLF� GXULQJ PXFK RI WKH� \HDU� EXW WKH� PDOHV� EHFRPH� GHPHUVDO GXULQJ VSDZQLQJ� 
IHPDOHV�PRYH�EHWZHHQ QHVWLQJ DQG RIIVKRUH�IHHGLQJ DUHDV� 



   

      

 

 
 

 
 

   
  

 
 

 
 

 
  

 
 

  
  

 
 

 
 

 
 

 
       

  
  

 
 

  
  

 
 

 
 

        

   
  

 
 

 

 
 

 

 
 

 
 
 
 

 
 

 

 

 
 

  
  

 
 

 
 
 

 
 

  
   

  
  

  

             
           

                  
            

   

                
           

       
  

                  
           

            

          
            

               
        

 

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Atka mackerel 

Oceano 
-

Stage - 
EFH 
Level 

Duratio 
n or 
Age Diet/Prey 

Season/ 
Time 

Locatio 
n 

Water 
Column 

Botto 
m 
Type 

graphic 
Feature 
s Other 

(JJV ��±��� 
GD\V 

1$ VXPPHU ,3��,&6�� 
0&6 

' *��5�� 
.� &% 

8 GHYHORS��± 
����& 
RSWLPXP 
���±������& 

/DUYDH XS�WR��� 
PRV 

8 
FRSHSRGV" 

IDOO±ZLQWHU 8 8� 1" 8 8 �±����& 
RSWLPXP �± 
� �& 

-XYHQLOH 
V 

ò±� \UV 
RI DJH 

8 
FRSHSRGV 
� 
HXSKDXVLLG 
V" 

DOO \HDU 8 1 8 8 �±� �& 

$GXOWV �� \UV 
RI DJH 

FRSHSRGV 
HXSKDXVLLG 
V 
PHVR� 
SHODJLF ILVK� 
�P\FWRSKLG 
V� 

VSDZQLQJ 
�-XQH±2FW� 
QRQ� 
VSDZQLQJ 
�1RY±0D\� 
WLGDO�GLXUQDO� 
\HDU�URXQG" 

,&6 DQG� 
0&6��,3 

0&6 
DQG� 
2&6��,3 

,&6�� 
0&6� 
2&6��,3 

' �PDOHV� 
6' IHPDOHV 

6'�'�DOO 
VH[HV 

' ZKHQ� 
FXUUHQWV 
KLJK�GD\ 

6' VODFN� 
WLGHV�QLJKW 

*��5�� 
&%� . 

)��( �±� �& 
DOO VWDJHV 
!���SSW RQO\ 

D.18.4 Literature 

$OOHQ� 0�-�� DQG�*�%� 6PLWK� ����� $WODV DQG�]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ�WKH %HULQJ�6HD DQG 1RUWKHDVWHUQ� 
3DFLILF� 8�6� 'HS� &RPPHUF�� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

$\GLQ� .*DLFKDV� ,� 2UWL]� '� .LQ]H\� DQG 1� )ULGD\� ����� $ FRPSDULVRQ�RI WKH %HULQJ�6HD� *XOI RI $ODVND� DQG 
$OHXWLDQ ,VODQGV ODUJH PDULQH HFRV\VWHPV WKURXJK IRRG�ZHE�PRGHOLQJ� 8�6� 'HS� &RPPHU�� 12$$ 7HFK� 
0HPR� 10)6�$)6&����� ����S� 

%ROGW� -�/� �(G�� ����� (FRV\VWHP LQGLFDWRUV IRU WKH 1RUWK 3DFLILF DQG WKHLU LPSOLFDWLRQV IRU VWRFN DVVHVVPHQW� 
3URFHHGLQJV RI ILUVW�DQQXDO�PHHWLQJ RI 12$$¶V (FRORJLFDO ,QGLFDWRUV UHVHDUFK SURJUDP� $)6& 3URFHVVHG 
5HS����������$ODVND )LVK��6FL��&HQW���1DWO��0DU��)LVK��6HUY���12$$� ���� 6DQG 3RLQW :D\ 1�(���6HDWWOH� 
:$ ������ 

%\UG� *�9�� -�&� :LOOLDPV� DQG 5� :DOGHU� ����� 6WDWXV DQG�ELRORJ\ RI WKH WXIWHG�SXIILQ LQ WKH $OHXWLDQ ,VODQGV� $ODVND� 
DIWHU D�EDQ RQ VDOPRQ GULIWQHWV� 8�6� )LVK DQG :LOGOLIH�6HUYLFH� $ODVND�0DULWLPH�1DWLRQDO :LOGOLIH�5HIXJH� 
$OHXWLDQ ,VODQGV 8QLW� 36& ���� %R[ ����� )32 $3 ����������� $GDN� $ODVND� 

&DQLQR��0�)��,�%� 6SLHV��0�0� +ROORZHG��DQG -�/� *XWKULGJH0DWLQJ EHKDYLRU RI $WND�PDFNHUHO LQIHUUHG IURP JHQHWLF� 
DQDO\VLV RI HJJ PDVVHV LQ WKH�ZLOG DQG LQ FDSWLYLW\� 0DULQH�DQG &RDVWDO )LVKHULHV� 

&RRSHU� '� :��)� 0F'HUPRWW DQG -� 1� ,DQHOOL� ����� 6SDWLDO DQG WHPSRUDO YDULDELOLW\ LQ $WND� PDFNHUHO IHPDOH� 
PDWXULW\ DW� OHQJWK DQG DJH� 0DULQH DQG &RDVWDO� )LVKHULHV� ���������� 
KWWS���ZZZ�WDQGIRQOLQH�FRP�GRL�DEV���������&������� 

http://www.tandfonline.com/doi/abs/10.1577/C09-45.1


   

            
     

               
         

               
    

             
        

            
        

               
             

    

            
            

  

          
           

        
          

     

           
      

   
          

               
  

        
       

                
          

                
             

                
         

        
             
    

    
           

  

                
         

  

              
         

FMP for Groundfish of the BSAI Management Area Appendix D 

&RRSHU� '�� DQG 6� 0F'HUPRWW� ����� 9DULDWLRQ LQ $WND�PDFNHUHO� Pleurogrammus monopterygius� VSDWLDO�DQG 
WHPSRUDO�GLVWULEXWLRQ E\ PDWXULW\ VWDJH� 3DJHV ������in 6��)��0F'HUPRWW��0��&DQLQR��1��+LOOJUXEHU��'��:�� 
&RRSHU� ,� 6SLHV� -� *XWKULGJH� -� 1� ,DQHOOL� 3� :RRGV� ����� $WND PDFNHUHO Pleurogrammus monopterygius 
UHSURGXFWLYH�HFRORJ\ LQ $ODVND� 1RUWK 3DFLILF�5HVHDUFK %RDUG )LQDO UHSRUW� ���S� 

'R\OH� 0�-�� :�&� 5XJHQ� DQG�5�'� %URGHXU� ����� 1HXVWRQLF LFKWK\RSODQNWRQ LQ WKH ZHVWHUQ *XOI RI $ODVND GXULQJ� 
VSULQJ� )LVKHU\ %XOOHWLQ ������������ 

'UDJRR��'�(���*�9��%\UG��DQG '�%� ,URQV� ����� %UHHGLQJ VWDWXV� SRSXODWLRQ WUHQGV� DQG�GLHWV RI VHDELUGV LQ $ODVND� 
����� 8�6� )LVK DQG�:LOGO� 6HUY� 5HSRUW $01:5 ������ 

)UDQFLV� 5�&�� DQG 6�5� +DUH� ����� 'HFDGDO VFDOH�UHJLPH�VKLIWV LQ WKH�ODUJH�PDULQH�HFRV\VWHPV RI WKH�QRUWKHDVW 
3DFLILF� $ FDVH�IRU KLVWRULFDO VFLHQFH� )LVK� 2FHDQRJU� ������������� 

)ULW]� /�:� ����� 7UDZO ORFDWLRQV RI ZDOOH\H�SROORFN DQG $WND�PDFNHUHO ILVKHULHV LQ WKH�%HULQJ 6HD� $OHXWLDQ ,VODQGV� 
DQG�*XOI RI $ODVND IURP ���������� $)6& 3URFHVVHG�5HSRUW ������ 10)6� ���� 6DQG�3RLQW :D\� 1(� 
6HDWWOH� :$ ������ ����SS� 

)ULW]� /�:� DQG 6�$� /RZH� ����� 6HDVRQDO GLVWULEXWLRQV RI $WND�PDFNHUHO �Pleurogrammus monopterygius� LQ� 
FRPPHUFLDOO\�ILVKHG DUHDV RI WKH�$OHXWLDQ ,VODQGV DQG *XOI RI $ODVND� 12$$ 7HFK� 0HPR� 10)6�$)6&� 
��� ��S� 

*RUEXQRYD� 1�1� ����� 5D]PQR]KHQLH , UD]YLWH U\E� VHPHLVWYD WHUSXJRY\NK �+H[DJUDPPLGDH� 6SDZQLQJ DQG� 
GHYHORSPHQW RI JUHHQOLQJV �IDPLO\�+H[DJUDPPLGDH�� 7U� ,QVW� 2NHDQRO�� $NDG� 1DXN�6665 ����������� ,Q 
5XVVLDQ���7UDQV��E\ ,VU��3URJUDP 6FL��7UDQV���������S��������� LQ�7�6� 5DVV �HGLWRU�� *UHHQOLQJV� WD[RQRP\� 
ELRORJ\� LQWHURFHDQLF� WUDQVSODQWDWLRQ� DYDLODEOH� IURP WKH� 8�6� 'HS� &RPPHUFH� 1DWO� 7HFK� ,QI� 6HUY�� 
6SULQJILHOG� 9$�� DV 77 ���������� 

*XWKULGJH� -� /� DQG�1� +LOOJUXEHU� ����� (PEU\RQLF GHYHORSPHQW RI $WND�PDFNHUHO �Pleurogrammus 
monopterygius� DQG WKH�HIIHFW RI WHPSHUDWXUH� 3DJHV ������in 6��)��0F'HUPRWW��0��&DQLQR��1��+LOOJUXEHU�� 
'��:��&RRSHU��,��6SLHV��-��*XWKULGJH��-��1��,DQHOOL��3��:RRGV��������$WND PDFNHUHO Pleurogrammus 
monopterygius UHSURGXFWLYH�HFRORJ\ LQ $ODVND� 1RUWK 3DFLILF�5HVHDUFK %RDUG )LQDO UHSRUW� ���S� 

+DUH� 6�5�� DQG�1�-� 0DQWXD� ����� (PSLULFDO HYLGHQFH IRU 1RUWK 3DFLILF UHJLPH VKLIWV LQ �����DQG������ 3URJ� 
2FHDQRJU� ����������� 

+ROORZHG��$�%���6�5��+DUH��DQG�:�6��:RRVWHU�������� 3DFLILF %DVLQ FOLPDWH YDULDELOLW\ DQG SDWWHUQV RI 1RUWKHDVW� 
3DFLILF PDULQH ILVK SURGXFWLRQ� 3URJ� 2FHDQRJU� ����������� 

+XQW� *�/� -U�� +� .DWR� DQG 6�0� 0F.LQQHOO >HGV�@ ����� 3UHGDWLRQ E\ PDULQH�ELUGV DQG PDPPDOV LQ WKH�VXEDUFWLF� 
QRUWK 3DFLILF 2FHDQ� 1RUWK 3DFLILF�0DULQH�6FLHQFH�2UJDQL]DWLRQ �3,&(6� 6FLHQWLILF�5HSRUW ���� ��� S� 

.DMLPXUD� +� ����� 2SSRUWXQLVWLF IHHGLQJ RI WKH QRUWKHUQ IXU VHDO Callorhinus ursinus� LQ WKH�HDVWHUQ QRUWK 3DFLILF 
2FHDQ DQG HDVWHUQ %HULQJ 6HD� 12$$ 7HFK� 5HSW� 10)6�665)����� 86'2&� 12$$� 10)6� ���SS� 

.HQGDOO� $�:�� -U�� DQG�-�5� 'XQQ� ����� ,FKWK\RSODQNWRQ RI WKH FRQWLQHQWDO VKHOI QHDU .RGLDN ,VODQG� $ODVND� 8�6� 
'HS� &RPPHUF�� 12$$ 7HFK� 5HSW 10)6 ��� �� S� 

.HQGDOO��$�:��� -U�� -�5��'XQQ�� DQG 5�-��:RORWLUD� -U�� ����� =RRSODQNWRQ� LQFOXGLQJ LFKWK\RSODQNWRQ DQG� GHFDSRG 
ODUYDH� RI WKH� .RGLDN VKHOI� 1:$)& 3URFHVVHG 5HSW� ����� $)6&�10)6� ���� 6DQG� 3RLQW :D\� 1(� 
6HDWWOH� :$ ������ ����S� 

/DXWK��5��5���-��*XWKULGJH��'��1LFKRO��6��:��0FHQWLUH��DQG�1��+LOOJUXEHU������D��7LPLQJ DQG�GXUDWLRQ RI PDWLQJ DQG� 
EURRGLQJ SHULRGV RI $WND PDFNHUHO �Pleurogrammus monopterygius� LQ WKH�1RUWK 3DFLILF�2FHDQ� )LVK� 
%XOO���8�6�������������� KWWS���ILVKEXOO�QRDD�JRY������ODXWK�SGI 

/DXWK� 5� 5�� 6� :� 0FHQWLUH� DQG�+� +� =HQJHU� -U� ����E� *HRJUDSKLF GLVWULEXWLRQ� GHSWK�UDQJH� DQG�GHVFULSWLRQ RI 
$WND�PDFNHUHO Pleurogrammus monopterygius QHVWLQJ�KDELWDW LQ�$ODVND� $ODVND )LVK� 5HV� %XOO� ������� 
���� KWWS���ZZZ�DGIJ�VWDWH�DN�XV�SXEV�DIUE�YRO��BQ��ODXWY��Q��SGI 

/HH� -�8� ����� 6WXGLHV RQ WKH�ILVKHU\ ELRORJ\ RI WKH�$WND�PDFNHUHO Pleurogrammus monopterygius �3DOODV� LQ WKH 
QRUWK 3DFLILF�2FHDQ� %XOO� )LVK� 5HV� 'HY� $JHQF\� ��� SS�������� 

http://fishbull.noaa.gov/1054/lauth.pdf
http://www.adfg.state.ak.us/pubs/afrb/vol12_n2/lautv12n2.pdf


   

              
    

    
         

          
     

               
            

        

                  
           

     
  

          
       

            
       

       
        

           
            

  

             
          

 

                
            

              
            

      

          
              

              
   

           
           

               
         

     

               
                

  

             

FMP for Groundfish of the BSAI Management Area Appendix D 

/HYDGD� 7�3� ����� &RPSDUDWLYH�PRUSKRORJLFDO VWXG\ RI $WND�PDFNHUHO� 3DF� 6FL� 5HV� ,QVW� )LVK� 2FHDQRJU� �7,152�� 
9ODGLYRVWRN� 8�6�6�5�� 8QSXEOLVKHG PDQXVFULSW� 

/RZH��6���-��,DQHOOL��0��:LONLQV��.��$\GLQ��5��/DXWK��DQG�,��6SLHV��������$SSHQGL[�% In 6WRFN DVVHVVPHQW RI 
$OHXWLDQ�,VODQGV $WND PDFNHUHO� In 6WRFN�$VVHVVPHQW DQG (YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV 
RI WKH %HULQJ�6HD�$OHXWLDQ�,VODQGV 5HJLRQV� 1RUWK 3DFLILF )LVKHULHV 0DQDJHPHQW�&RXQFLO� 3�2� %R[ 
������� $QFKRUDJH� $ODVND� ������ KWWS���ZZZ�DIVF�QRDD�JRY�UHIP�GRFV������%6$,DWND�SGI 

0DOHFKD� 3�:�� 5�3� 6WRQH� DQG -� +HLIHW]� ����� /LYLQJ VXEVWUDWH LQ $ODVND�� 'LVWULEXWLRQ� DEXQGDQFH� DQG VSHFLHV 
DVVRFLDWLRQV� 3DJHV ��������in 3�:� %DUQHV DQG -�3� 7KRPDV� HGLWRUV� %HQWKLF�KDELWDWV DQG WKH�HIIHFWV RI 
ILVKLQJ� $PHULFDQ )LVKHULHV 6RFLHW\� 6\PSRVLXP ��� %HWKHVGD� 0DU\ODQG� 

0DWHUHVH� $�&�� '� 0� %ORRG� 6� -� 3LTXHOOH� DQG�-� /� %HQVRQ� ����� $WODV RI DEXQGDQFH DQG�GLVWULEXWLRQ SDWWHUQV RI 
LFKWK\RSODQNWRQ IURP WKH�1RUWKHDVW 3DFLILF�2FHDQ DQG %HULQJ 6HD�HFRV\VWHPV EDVHG RQ UHVHDUFK FRQGXFWHG 
E\ WKH�$ODVND�)LVKHULHV 6FLHQFH�&HQWHU �������������8�6��'HS��&RPPHU���12$$�3URIHVVLRQDO 3DSHU� 
10)6��� ����S� 

0F'HUPRWW� 6�)� ����� ,PSURYLQJ DEXQGDQFH�HVWLPDWLRQ RI D�SDWFKLO\ GLVWULEXWHG ILVK� $WND�PDFNHUHO 
�Pleurogrammus monopterygius�� 'LVVHUWDWLRQ� 8QLYHUVLW\ RI :DVKLQJWRQ� ����S� 

0F'HUPRWW� 6�)� DQG 6�$� /RZH� ����� 7KH�UHSURGXFWLYH�F\FOH�DQG VH[XDO PDWXULW\ RI $WND�PDFNHUHO �Pleurogrammus 
monopterygius� LQ $ODVNDQ ZDWHUV� )LVKHU\ %XOOHWLQ ������������ 

0F'HUPRWW��6�)���.�(��3HDUVRQ�DQG�'�5��*XQGHUVRQ������� $QQXDO IHFXQGLW\� EDWFK IHFXQGLW\� DQG RRF\WH�DWUHVLD�RI 
$WND PDFNHUHO �3OHXURJUDPPXV PRQRSWHU\JLXV� LQ�$ODVNDQ�ZDWHUV� )LVK %XOO� ���������� 

0F'HUPRWW�.� 5DQG� 0� /HYLQH�,DQHOOL� DQG (� 6PDOO�VFDOH�$WND�PDFNHUHO SRSXODWLRQ DEXQGDQFH�DQG PRYHPHQW LQ 
WKH FHQWUDO�$OHXWLDQ ,VODQGV� DQ DUHD�RI FRQWLQXLQJ 6WHOOHU VHD�OLRQ GHFOLQH� 1RUWK 3DFLILF�5HVHDUFK %RDUG 
)LQDO 5HSRUW����� 

0HO¶QLNRY� ,�9� DQG $� <$� (ILPNLQ� ����� WKH \RXQJ�RI WKH QRUWKHUQ�$WND PDFNHUHO Pleurogrammus 
monopterygius LQ WKH�HSLSHODJLF�]RQH�RYHU GHHS�VHD�DUHDV RI WKH�QRUWKHUQ 3DFLILF�2FHDQ� -� ,FKWK\RO� ��� 
�������� 

0HUULFN� 5�/�� 0�.� &KXPEOH\� DQG *�9� %\UG� ����� 'LHW GLYHUVLW\ RI 6WHOOHU VHD�OLRQV �Eumetopias jubatus� DQG 
WKHLU SRSXODWLRQ GHFOLQH LQ $ODVND��D SRWHQWLDO�UHODWLRQVKLS� &DQ� -� )LVK� $TXDW� 6FL� ������������� 

0RUULV� %�)� ����� $Q DVVHVVPHQW RI WKH�OLYLQJ PDULQH�UHVRXUFHV RI WKH�FHQWUDO %HULQJ 6HD�DQG SRWHQWLDO UHVRXUFH�XVH 
FRQIOLFWV EHWZHHQ FRPPHUFLDO ILVKHULHV DQG 3HWUROHXP GHYHORSPHQW LQ WKH�1DYDULQ %DVLQ� 3URSRVHG VDOH�1R� 
��� $QFKRUDJH� $.��86'2&� 12$$� 10)6� (QYLURQPHQWDO�$VVHVVPHQW�'LYLVLRQ� 

0XVLHQNR� /�1� ����� 5D]PQR]KHLQH�, UD]YLWLH�U\E %HULQJRYD�PRU\D��5HSURGXFWLRQ DQG GHYHORSPHQW RI %HULQJ 6HD� 
ILVKHV�� 7U� 9VHV� 1DXFKQR�LVVOHG� ,QVW� 0RUVN� 5\EQ� .R]� 2NHDQRJU� ��� ������� ,Q�3�$� 0RLVHHY �HG��� 
6RYLHW�ILVKHULHV LQYHVWLJDWLRQV LQ WKH QRUWKHDVWHUQ 3DFLILF� 3W� �� $YDLO� 1DWO� 7HFK� ,QIR� 6HUY�� 6SULQJILHOG� 
9$�DV 77 ��������� 

1LFKRO '�*�� 6RPHUWRQ '�$� ����� 'LXUQDO�YHUWLFDO�PLJUDWLRQ RI WKH $WND PDFNHUHO�Pleurogrammus monopterygius 
DV VKRZQ E\ DUFKLYDO WDJV� 0DU (FRO 3URJ 6HU ���� �������� 

10)6� ����� 6WDWXV UHYLHZ RI WKH 8QLWHV 6WDWHV 6WHOOHU VHD OLRQ �Eumetopias jubatus� SRSXODWLRQ� 1DWLRQDO�0DULQH 
0DPPDO /DERUDWRU\� $ODVND�)LVKHU\ 6FLHQFH�&HQWHU� 1DWLRQDO 0DULQH�)LVKHULHV 6HUYLFH� ���� 6DQG�3RLQW 
:D\� 1(� 6HDWWOH� :$ ������ 

2UORY� $�0� ����� 7KH�UROH�RI PHVRSHODJLF�ILVKHV LQ IHHGLQJ RI $WND�PDFNHUHO LQ DUHDV RI WKH�1RUWK .XULO LVODQGV� 
3XEO� $EVWUDFW LQ 5ROH RI IRUDJH ILVKHV LQ�PDULQH HFRV\VWHPV� 6\PSRVLXP KHOG�1RY ����� $. 6HD *UDQW� 8� 
$ODVND� )DLUEDQNV� 

2UWL]� ,� ����� (FRV\VWHP '\QDPLFV RI WKH $OHXWLDQ�,VODQGV� 3K�'� 7KHVLV� 8QLYHUVLW\�RI :DVKLQJWRQ� 6HDWWOH� 

http://www.afsc.noaa.gov/refm/docs/2007/BSAIatka.pdf
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5DQG� .� 0�� '� $� %HDXFKDPS� DQG 6� $� /RZH/RQJLWXGLQDO JURZWK�GLIIHUHQFHV DQG WKH LQIOXHQFH RI GLHW TXDOLW\ RQ� 
$WND PDFNHUHO RI WKH�$OHXWLDQ ,VODQGV� $ODVND� XVLQJ D�ELRHQHUJHWLFV PRGHO WR H[SORUH�XQGHUO\LQJ 
PHFKDQLVPV� 0DULQH�DQG &RDVWDO )LVKHULHV ���������� 

5XJHQ� :�&� ����� 6SDWLDO�DQG WHPSRUDO�GLVWULEXWLRQ RI ODUYDO�ILVK LQ WKH ZHVWHUQ *XOI RI $ODVND� ZLWK HPSKDVLV RQ� 
WKH SHULRG�RI SHDN�DEXQGDQFH RI ZDOOH\H SROORFN �Theragra chalcogramma� ODUYDH� 1:$)& 3URFHVVHG 5HSW 
������ $)6&�10)6� �����6DQG�3RLQW :D\� 1(� 6HDWWOH� :$ ������ ����S� 

5XWHQEHUJ� (�3� ����� 6XUYH\ RI WKH ILVKHV IDPLO\�+H[DJUDPPLGDH� 7UXG\ ,QVWLWXWD 2NHDQRORJLL $NDGHPL\D 1DXN� 
6665 ��������� ,Q 5XVVLDQ� �7UDQVODWHG E\ WKH�,VUDHO 3URJUDP IRU 6FLHQWLILF�7UDQVODWLRQV� ����� 3DJHV �� 
��� LQ 7�6� 5DVV �HGLWRU�� *UHHQOLQJV��WD[RQRP\� ELRORJ\� LQWHURFHDQLF WUDQVSODQWDWLRQ��DYDLODEOH IURP WKH 
8�6� 'HSDUWPHQW RI &RPPHUFH� 1DWLRQDO�7HFKQLFDO�,QIRUPDWLRQ 6HUYLFHV� 6SULQJILHOG� 9LUJLQLD� DV 77 ��� 
������� 

6LQFODLU� (�+�� '�6� -RKQVRQ� 7�.� =HSSHOLQ� DQG 7�6� *HODWW�'HFDGDO YDULDWLRQ LQ WKH�GLHW RI ZHVWHUQ VWRFN 6WHOOHU VHD� 
OLRQV �Eumetopias jubatus���8�6��'HS��&RPPHU���12$$�7HFK��0HPR���10)6�$)6&����� ���S� 

6LQFODLU (�+� DQG�7�.� =HSSHOLQ ����� 6HDVRQDO DQG VSDWLDO GLIIHUHQFHV LQ GLHW LQ WKH�ZHVWHUQ VWRFN RI 6WHOOHU VHD� 
OLRQV �Eumetopias jubatus�� -RXUQDO RI 0DPPDORJ\ ������ 

6SULQJHU��$�0���-�)��3LDWW��9�3��6KXQWRY��*�%��9DQ�9OLHW��9�/��9ODGLPLURY��$�(��.X]LQ��$�6��3HUORY����������3URJ��LQ 
2FHDQRJU� ���������������� 

6WRQH� 5�3� ����� &RUDO�KDELWDW�LQ WKH $OHXWLDQ ,VODQGV RI $ODVND�� GHSWK GLVWULEXWLRQ� ILQH�VFDOH�VSHFLHV DVVRFLDWLRQV� 
DQG ILVKHULHV LQWHUDFWLRQV� &RUDO 5HHIV �����������:DOGURQ� .�'� ����� ,FKWK\RSODQNWRQ RI WKH HDVWHUQ 
%HULQJ 6HD� �� )HEUXDU\����0DUFK ����� 5()0 5HSRUW� $)6&� 10)6� �����6DQG�3RLQW :D\� 1(� 6HDWWOH� 
:$ ������ ���S� 

:RORWLUD� 5�-�� -U���7�0��6DPSOH��6�)��1RHO� DQG &�5��,WHQ������� *HRJUDSKLF DQG EDWK\PHWULF GLVWULEXWLRQV IRU PDQ\ 
FRPPHUFLDOO\ LPSRUWDQW ILVKHV DQG VKHOOILVKHV RII WKH�ZHVW FRDVW RI 1RUWK $PHULFD� EDVHG RQ UHVHDUFK VXUYH\ 
DQG FRPPHUFLDO FDWFK GDWD� �������� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&��� ����S� 

<DQJ� 0�6� ����� 'LHWV RI WKH LPSRUWDQW JURXQGILVKHV LQ WKH $OHXWLDQ ,VODQGV LQ VXPPHU ����� 12$$ 7HFKQLFDO 
0HPRUDQGXP� 10)6�$)6&���� 8�6� 'HSDUWPHQW RI &RPPHUFH� 12$$� S� ���� 

<DQJ� 0�6� ����� 7KH�WURSKLF�UROH�RI $WND�PDFNHUHO� Pleurogrammus monopterygius��LQ WKH $OHXWLDQ ,VODQGV 
DUHD� )LVKHU\ %XOOHWLQ ���������������� 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH LPSRUWDQW JURXQGILVKHV LQ WKH $OHXWLDQ ,VODQGV LQ �����DQG������ $)6& 
3URFHVVHG�5HS����������$ODVND�)LVK��6FL��&HQW���1DWO��0DU��)LVK��6HUY���12$$������ 6DQG 3RLQW :D\ 
1�(�� 6HDWWOH� :$ ������ S� ���� 

=RORWRY� 2�*� ����� 1RWHV RQ WKH UHSURGXFWLYH ELRORJ\ RI Pleurogrammus monopterygius LQ�.DPFKDWNDQ�ZDWHUV� -� 
RI ,FKWK\� ������ SS� ������ 

D.19 Squids (Cephalopoda) 
7KH VSHFLHV�UHSUHVHQWDWLYHV IRU VTXLGV�DUH� 

*RQDGLWDH� UHG�RU�PDJLVWUDWH�DUPKRRN VTXLG��Berryteuthis magister� 

2Q\FKRWHXWKLGDH� ERUHDO�FOXEKRRN�VTXLG��Onychoteuthis borealjaponicus) 

JLDQW�RU UREXVW FOXEKRRN�VTXLG��Moroteuthis robusta� 

6HSLROLGDH� HDVWHUQ 3DFLILF�EREWDLO VTXLG �Rossia pacifica� 

D.19.1 Life History and General Distribution: 

6TXLGV DUH PHPEHUV RI WKH PROOXVFDQ FODVV &HSKDORSRGD DORQJ ZLWK�RFWRSXV� FXWWOHILVK��DQG�QDXWLORLGV��,Q� 
WKH %HULQJ 6HD DQG $OHXWLDQ� ,VODQGV �%6$,��� JRQDWLG DQG RQ\FKRWHXWKLG VTXLGV DUH JHQHUDOO\ WKH PRVW 
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FRPPRQ��DORQJ ZLWK FKLURWHXWKLGV��$OO FHSKDORSRGV DUH VWHQRKDOLQH��RFFXUULQJ RQO\ DW VDOLQLWLHV JUHDWHU WKDQ 
�� SSW� )HUWLOL]DWLRQ LV�LQWHUQDO� DQG IRU PDQ\ VSHFLHV�GHYHORSPHQW LV�GLUHFW �³ODUYDO´�VWDJHV�DUH�RQO\ VPDOO 
YHUVLRQV RI DGXOWV�� 7KH�HJJV�RI LQVKRUH�QHULWLF VSHFLHV DUH RIWHQ HQYHORSHG LQ D JHODWLQRXV�PDWUL[ DWWDFKHG 
WR URFNV� VKHOOV� RU RWKHU KDUG VXEVWUDWHV� ZKLOH WKH�HJJV�RI VRPH�RIIVKRUH RFHDQLF VSHFLHV�DUH H[WUXGHG DV 
ODUJH� VDXVDJH�VKDSHG�GULIWLQJ PDVVHV��/LWWOH LV NQRZQ�RI WKH VHDVRQDOLW\ RI UHSURGXFWLRQ��EXW PRVW VSHFLHV 
SUREDEO\ EUHHG LQ VSULQJ DQG HDUO\ VXPPHU� ZLWK HJJV�KDWFKLQJ GXULQJ WKH�VXPPHU� 0RVW VPDOO VTXLGV�DUH 
JHQHUDOO\�WKRXJKW WR�OLYH�RQO\���\HDUV�RU OHVV�EXW�WKH�JLDQW Moroteuthis robusta PD\ OLYH ORQJHU� 

B. magister LV ZLGHO\ GLVWULEXWHG LQ WKH ERUHDO�QRUWK 3DFLILF IURP &DOLIRUQLD� WKURXJKRXW�WKH %HULQJ 
6HD��WR�-DSDQ�LQ�ZDWHUV RI GHSWK����WR�������P� DGXOWV PRVW RIWHQ�IRXQG�DW PHVRSHODJLF GHSWKV RU 
QHDU ERWWRP��ULVLQJ WR�WKH VXUIDFH DW QLJKW��MXYHQLOHV DUH ZLGHO\ GLVWULEXWHG�DFURVV�VKHOI��VORSH� DQG 
DE\VVDO ZDWHUV� LQ PHVRSHODJLF� DQG HSLSHODJLF� ]RQHV� DQG ULVH� WR VXUIDFH� DW QLJKW� ,W PLJUDWHV 
VHDVRQDOO\�� PRYLQJ QRUWKZDUG� DQG� LQVKRUH LQ� VXPPHU�� DQG� VRXWKZDUG� DQG� RIIVKRUH LQ� ZLQWHU� 
SDUWLFXODUO\ LQ�WKH ZHVWHUQ�QRUWK�3DFLILF��,Q�WKH %6$,��PRVW B. magister RFFXU DORQJ WKH FRQWLQHQWDO 
VORSH� 7KH�PD[LPXP VL]H�IRU IHPDOHV�LV��� FP PDQWOH OHQJWK �0/�� DQG IRU PDOHV�LV��� FP 0/� 
6SHUPDWRSKRUHV�WUDQVIHUUHG LQWR WKH�PDQWOH�FDYLW\ RI IHPDOH� DQG HJJV�DUH�ODLG RQ WKH�ERWWRP RQ 
WKH�XSSHU VORSH������WR�����P���)HFXQGLW\�LV�HVWLPDWHG�DW��������HJJV�IHPDOH��6SDZQLQJ�RFFXUV�LQ 
)HEUXDU\ DQG 0DUFK LQ -DSDQ� WLPLQJ RI VSDZQLQJ LQ $ODVND LV QRW NQRZQ�EXW WKHUH DSSHDU WR EH 
PXOWLSOH VHDVRQDO VSDZQLQJ FRKRUWV HDFK� \HDU� (JJV KDWFK� DIWHU � WR �� PRQWKV RI LQFXEDWLRQ� 
GHYHORSPHQW�LV�GLUHFW��$GXOWV�DUH WKRXJKW WR�GLH�DIWHU�PDWLQJ�DQG�RU�VSDZQLQJ�� 

O. borealjaponicus, DQ DFWLYH� HSLSHODJLF�VSHFLHV� LV�GLVWULEXWHG LQ WKH�QRUWK 3DFLILF�IURP WKH�6HD 
RI -DSDQ��WKURXJKRXW WKH $OHXWLDQ�,VODQGV DQG�VRXWK�WR�&DOLIRUQLD��EXW LV DEVHQW IURP WKH 6HD RI 
2NKRWVN�DQG�QRW�FRPPRQ�LQ�WKH�%HULQJ�6HD� -XYHQLOHV FDQ�EH�IRXQG�RYHU�VKHOI�ZDWHUV DW�DOO GHSWKV 
DQG�QHDU VKRUH� $GXOWV DSSDUHQWO\ SUHIHU WKH XSSHU OD\HUV RYHU VORSH DQG�DE\VVDO ZDWHUV DQG�DUH GLHO 
PLJUDWRUV�DQG JUHJDULRXV� 'HYHORSPHQW LQFOXGHV�D�ODUYDO VWDJH� PD[LPXP VL]H�LV�DERXW �� FP� 

M. robusta� D�JLDQW VTXLG� OLYHV�QHDU WKH�ERWWRP RQ WKH�VORSH� DQG PHVRSHODJLFDOO\ RYHU DE\VVDO 
ZDWHUV� LW LV�UDUH�RQ WKH�VKHOI� ,W LV�GLVWULEXWHG LQ DOO RFHDQV� DQG LV�IRXQG LQ WKH�%HULQJ 6HD� $OHXWLDQ 
,VODQGV��DQG�*2$��0DQWOH OHQJWK�FDQ�EH XS�WR�����P ORQJ �DW OHDVW ��P ZLWK�WHQWDFOHV���EXW PRVW DUH 
DERXW ��P�ORQJ��� 

R. pacifica LV D�VPDOO �PD[LPXP OHQJWK ZLWK WHQWDFOHV RI OHVV�WKDQ �� FP� GHPHUVDO� QHULWLF DQG 
VKHOI��ERUHDO VSHFLHV��GLVWULEXWHG IURP -DSDQ WR &DOLIRUQLD LQ�WKH 1RUWK�3DFLILF DQG�LQ WKH %HULQJ 
6HD LQ�ZDWHUV RI DERXW �� WR�����P GHSWK��,W LV WKH RQO\ VTXLG�REVHUYHG�LQ DEXQGDQFH RQ�WKH VKHOI 
E\�ERWWRP�WUDZO VXUYH\V��2WKHU Rossia VSHFLHV GHSRVLW GHPHUVDO HJJ PDVVHV� 

)RU B. magister�� WKH DSSUR[LPDWH�XSSHU VL]H� OLPLW RI MXYHQLOHV��� FP 0/ IRU PDOHV DQG �� FP 0/ IRU 
IHPDOHV� ERWK DUH�DW DSSUR[LPDWHO\ � \HDU RI DJH� 

D.19.2 Relevant Trophic Information 

7KH SULQFLSDO SUH\ LWHPV�RI VTXLG DUH VPDOO IRUDJH�ILVK� SHODJLF�FUXVWDFHDQV��H�J�� HXSKDXVLLGV�DQG VKULPS��� 
DQG� RWKHU FHSKDORSRGV� FDQQLEDOLVP LV QRW XQFRPPRQ�� $IWHU KDWFKLQJ�� HDUO\ MXYHQLOH VTXLG� HDW VPDOO 
]RRSODQNWRQ��H�J��FRSHSRGV���6TXLG�DUH SUH\HG�XSRQ E\ PDULQH PDPPDOV��VHDELUGV��DQG�WR�D OHVVHU H[WHQW 
E\ ILVK�DQG�RFFXS\ DQ�LPSRUWDQW UROH LQ�PDULQH IRRG�ZHEV ZRUOGZLGH��3UHGDWLRQ�RQ YDULRXV VSHFLHV DQG�OLIH 
VWDJHV�RI VTXLGV�GLIIHUV�ZLWK WKH�VL]H�DQG IRUDJLQJ EHKDYLRU RI WKH�SUHGDWRU� H�J� DGXOW B. magister DUH�HDWHQ 
PDLQO\ E\ PDULQH�PDPPDOV� ,Q VRPH�DUHDV VTXLGV PD\ FRQVWLWXWH�XS WR ��� RI WKH�GLHWV�RI VSHUP ZKDOHV� 
ERWWOHQRVH GROSKLQV��DQG EHDNHG�ZKDOHV��DQG DERXW KDOI RI WKH GLHW RI 'DOO V SRUSRLVH LQ WKH HDVWHUQ�%HULQJ 
6HD�DQG $OHXWLDQ ,VODQGV� 6HDELUGV �H�J�� NLWWLZDNHV� SXIILQV� PXUUHV� RQ LVODQG URRNHULHV FORVH WR WKH VKHOI 
EUHDN��H�J���%XOGLU�,VODQG��3ULELORI�,VODQGV��DUH DOVR�NQRZQ�WR�IHHG�KHDYLO\�RQ�VTXLG��+RZHYHU��VTXLG�SOD\�D 
ODUJHU UROH�LQ WKH�GLHW RI VDOPRQ� 



   

        

            

  

       
         
      

      

 

 
 

 
 

 

 

 
 

 

 
 

 
 

 
      

 
 

 

  
   

  
     

 
 

 

 
 

 

 
  

 
 

 

 

 

  
  

  
  

 

 

  

  

 

 

  

                
           

     

                  
           

  

               
             

            

             
            

       

         
       

             
           

                 
          

               

FMP for Groundfish of the BSAI Management Area Appendix D 

D.19.3 Habitat and Biological Associations for Berryteuthis magister 

Egg/Spawning� (JJV DUH ODLG�RQ�WKH ERWWRP RQ�WKH XSSHU VORSH �����WR�����P�� LQFXEDWH IRU ��WR�� 
PRQWKV�� 

Young Juveniles��'LVWULEXWHG�HSLSHODJLFDOO\��WRS�����P��IURP�WKH�FRDVW WR�RSHQ�RFHDQ� 

Old Juveniles and Adults� 'LVWULEXWHG�PHVRSHODJLFDOO\ �PRVW IURP ����WR�����P���PRVWO\ LQ�RXWHU 
VKHOI�VORSH ZDWHUV �DQG�WR�DQ�XQNQRZQ�H[WHQW RXW RYHU EDVLQ� ZKHUH�YHU\ OLWWOH�VDPSOLQJ KDV�EHHQ 
FRQGXFWHG�� 0LJUDWH�WR VORSH�ZDWHUV�WR PDWH�DQG VSDZQ GHPHUVDOO\� 

Habitat and Biological Associations: B. magister 

Oceano 
-

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey 

Seaso 
n/ 
Time Location 

Water 
Colum 
n 

Botto 
m 
Type 

graphic 
Feature 
s Other 

(JJV �±�� 
PRQWKV 

1$ YDULHV 863� /63 ' 0� 
60� 
06 

8 

<RXQJ� 
MXYHQLOHV 

�±�� 
PRQWKV 

]RRSODQNWRQ YDULHV DOO�VKHOI� 
VORSH� %61 

3� 1 1$ 83� )" 

2OGHU 
-XYHQLOHV 
DQG� 
$GXOWV 

�±��\HDUV 
�PD\ EH� 
XS�WR��� 
\UV� 

HXSKDXVLLGV� 
VKULPS� VPDOO 
IRUDJH�ILVK� DQG� 
RWKHU 
FHSKDORSRGV 

VXPPH 
U� 
ZLQWHU 

26� 863� 
/63� %61 

26� 863� 
/63� %61 

63� 

63� 

8 

8 

83� )" 

83� )" 

HXKDOLQH 
ZDWHUV�� 
�±� �&� 

D.19.4 Literature 

$UNKLSNLQ� $�,�� 9�$� %L]LNRY� 9�9� .U\ORY� DQG .�1� 1HVLV� ����� 'LVWULEXWLRQ� VWRFN VWUXFWXUH� DQG JURZWK�RI WKH 
VTXLG�Berryteuthis magister �%HUU\� ����� �&HSKDORSRGD� *RQDWLGDH� GXULQJ VXPPHU DQG�IDOO LQ WKH ZHVWHUQ� 
%HULQJ�6HD� )LVK� %XOO� ��� ����� 

$NLPXVKNLQ� ,�,� ����� &HSKDORSRGV RI WKH VHDV RI WKH 8�6�6�5� $FDGHP\ RI 6FLHQFHV RI WKH 8�6�6�5�� ,QVWLWXWH RI 
2FHDQRORJ\� 0RVFRZ� 7UDQVODWHG IURP 5XVVLDQ E\ ,VUDHO 3URJUDP IRU 6FLHQWLILF� 7UDQVODWLRQV� -HUXVDOHP 
����� ����S� 

%\UG��*�9���-�&� :LOOLDPV��DQG 5� :DOGHU� ����� 6WDWXV DQG�ELRORJ\ RI WKH WXIWHG�SXIILQ LQ WKH $OHXWLDQ ,VODQGV� $ODVND� 
DIWHU D�EDQ RQ VDOPRQ GULIWQHWV� 8� 6� )LVK DQG :LOGOLIH�6HUYLFH� $ODVND 0DULWLPH�1DWLRQDO :LOGOLIH�5HIXJH� 
$OHXWLDQ ,VODQGV 8QLW� 36& ���� %R[ ����� )32 $3 ����������� $GDN� $ODVND� 

)ULW]� /�:� ����� 2WKHU VSHFLHV In 6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV RI 
WKH�%HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQV DV 3URMHFWHG IRU ����� 1RUWK 3DFLILF�)LVKHU\ 0DQDJHPHQW &RXQFLO� 
��� :HVW �WK�$YHQXH� 6XLWH ���� $QFKRUDJH� $.� 

+DWFK��6�$���*�9��%\UG��'�%��,URQV��DQG *�/��+XQW��-U��������6WDWXV DQG HFRORJ\ RI NLWWLZDNHV LQ WKH 1RUWK 3DFLILF�� 
3URF� 3DFLILF 6HDELUG�*URXS�6\PSRVLXP� 9LFWRULD� %�&�� ������)HEUXDU\ ����� 

-RUJHQVHQ� (�0� ����� )LHOG�JXLGH WR�VTXLGV DQG RFWRSRGV RI WKH�HDVWHUQ 1RUWK 3DFLILF�DQG %HULQJ 6HD� $ODVND�6HD� 
*UDQW &ROOHJH 3URJUDP� 8QLYHUVLW\ RI $ODVND )DLUEDQNV� )DLUEDQNV� $ODVND� �� S� 

/LYLQJVWRQ� 3�$�� DQG %�-� *RLQH\� -U� ����� )RRG KDELWV OLWHUDWXUH RI 1RUWK 3DFLILF PDULQH ILVKHV��D�UHYLHZ DQG VHOHFWHG 
ELEOLRJUDSK\� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6 )�1:&���� ���S� 

1HVLV� .� 1� ����� &HSKDORSRGV RI WKH ZRUOG� 7)+ 3XEOLFDWLRQV� 1HSWXQH &LW\� 1-� 86$� ����SS� 



   

            
         

           
 

               
        

               
             

      

                
            

                
      

 
          

              
           

 
       

         
         

           
     

               
  

     

        
             
        
             

              
         

               
               

          
          

         
             

           
            

            
         

             
          

         

FMP for Groundfish of the BSAI Management Area Appendix D 

2UPVHWK� 2�$� ����� $VVHVVPHQW RI WKH VTXLG� VWRFN FRPSOH[ LQ� WKH %HULQJ� 6HD DQG� $OHXWLDQ ,VODQGV� In 6WRFN� 
$VVHVVPHQW DQG )LVKHU\�(YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV RI WKH %HULQJ�6HD�$OHXWLDQ�,VODQGV 
5HJLRQV� 1RUWK�3DFLILF )LVKHU\�0DQDJHPHQW &RXQFLO� ��� :HVW �WK�$YHQXH� 6XLWH ���� $QFKRUDJH� $. 
������ 

3HUH]� 0� ����� 5HYLHZ RI PDULQH�PDPPDO SRSXODWLRQ DQG SUH\ LQIRUPDWLRQ IRU %HULQJ 6HD�HFRV\VWHP VWXGLHV� 8�6� 
'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6 )�1:&����� ���S� 

6REROHYVN\� <H� ,� ����� 6SHFLHV FRPSRVLWLRQ DQG�GLVWULEXWLRQ RI VTXLGV LQ WKH ZHVWHUQ %HULQJ 6HD� 3S� ��������In 
2�$� 0DWKLVHQ DQG .�2� &R\OH��HGV��� (FRORJ\ RI WKH�%HULQJ 6HD� D�UHYLHZ RI 5XVVLDQ OLWHUDWXUH� $ODVND�6HD� 
*UDQW�5HSW������� 8� $ODVND� )DLUEDQNV� $. ������ 

6SULQJHU� $� ����� 5HSRUW RI WKH VHDELUG�ZRUNLQJ JURXS� SS� ������In ,V LW IRRG" $GGUHVVLQJ PDULQH PDPPDO DQG 
VHDELUG GHFOLQHV� D�ZRUNVKRS VXPPDU\� $ODVND�6HD�*UDQW 5HSRUW ������ 8QLY� $ODVND� )DLUEDQNV� $.� ������ 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ�WKH *XOI RI $ODVND LQ������ 8�6� 'HS� 
&RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

D.20 Octopuses 
7KHUH�DUH�DW OHDVW VHYHQ VSHFLHV�RI RFWRSXVHV�FXUUHQWO\ LGHQWLILHG IURP WKH�%HULQJ 6HD��-RUJHQVHQ ������ 
7KH VSHFLHV PRVW DEXQGDQW DW GHSWKV OHVV WKDQ����P LV WKH JLDQW 3DFLILF RFWRSXV Enteroctopus dofleini 
�IRUPHUO\ Octopus dofleini�� 6HYHUDO VSHFLHV�DUH�IRXQG SULPDULO\ LQ GHHSHU ZDWHUV�DORQJ WKH�VKHOI EUHDN DQG 
VORSH��LQFOXGLQJ, Sasakiopus salebrosus, Benthoctopus leioderma, Benthoctopus oregonensis��Graneledone 
boreopacifica, DQG�WKH FLUUDWH RFWRSXV Opisthoteuthis FI californiana. Japetella diaphana LV�DOVR UHSRUWHG 
IURP SHODJLF�ZDWHUV�RI WKH�%HULQJ 6HD� 3UHOLPLQDU\ HYLGHQFH��&RQQHUV�DQG -RUJHQVHQ ����� LQGLFDWHV�WKDW 
RFWRSXVHV�WDNHQ DV LQFLGHQWDO FDWFK�LQ�JURXQGILVK�ILVKHULHV DUH SULPDULO\ Enteroctopus dofleini� 7KLV�VSHFLHV 
KDV EHHQ�H[WHQVLYHO\ VWXGLHG�LQ�%ULWLVK &ROXPELD DQG�-DSDQ��DQG�LV XVHG�DV WKH SULPDU\ LQGLFDWRU IRU WKH 
DVVHPEODJH� 6SHFLHV�LGHQWLILFDWLRQ RI RFWRSXVHV�LQ WKH�%HULQJ�6HD�DQG�*XOI�RI�$ODVND��*2$��KDV�FKDQJHG 
VLQFH WKH SUHYLRXV ()+ UHYLHZ DQG�LV VWLOO GHYHORSLQJ��7KH VWDWH RI NQRZOHGJH RI RFWRSXVHV LQ�WKH %HULQJ 
6HD�DQG�$OHXWLDQ�,VODQGV �%6$,���LQFOXGLQJ�WKH�WUXH VSHFLHV�FRPSRVLWLRQ��LV�YHU\�OLPLWHG���� 

D.20.1 Life History and General Distribution 

2FWRSXVHV DUH PHPEHUV RI WKH PROOXVFDQ�FODVV &HSKDORSRGD��DORQJ ZLWK�VTXLG��FXWWOHILVK��DQG�QDXWLORLGV� 
7KH RFWRSXVHV �RUGHU 2FWRSRGD� KDYH RQO\ HLJKW DSSHQGDJHV RU DUPV DQG�XQOLNH RWKHU FHSKDORSRGV��WKH\ 
ODFN VKHOOV��SHQV��DQG�WHQWDFOHV� 7KHUH�DUH�WZR JURXSV�RI 2FWRSRGD� WKH�FLUUDWH�DQG WKH�LQFLUUDWH� 7KH�FLUUDWH 
KDYH FLUUL DQG�DUH E\ IDU OHVV FRPPRQ�WKDQ�WKH LQFLUUDWH��ZKLFK�FRQWDLQ�WKH PRUH WUDGLWLRQDO IRUPV RI RFWRSXV� 
2FWRSXVHV DUH IRXQG�LQ�HYHU\ RFHDQ�LQ�WKH ZRUOG�DQG�UDQJH LQ VL]H IURP OHVV WKDQ �� FP �WRWDO�OHQJWK� WR 
RYHU � P �WRWDO OHQJWK�� WKH�ODWWHU LV�D�UHFRUG KHOG E\ Enteroctopus dofleini�� 

,Q�WKH %HULQJ 6HD RFWRSXVHV DUH IRXQG�IURP VXEWLGDO ZDWHUV WR�GHHS�DUHDV QHDU WKH RXWHU VORSH �&RQQHUV HW 
DO���������7KH KLJKHVW GLYHUVLW\ LV DORQJ WKH VKHOI EUHDN UHJLRQ�ZKHUH WKUHH WR�IRXU VSHFLHV RI RFWRSXV FDQ 
EH FROOHFWHG�LQ�DSSUR[LPDWHO\ WKH VDPH DUHD�� 7KH KLJKHVW GLYHUVLW\ LV IRXQG�EHWZHHQ�����P DQG�����P� 
7KH REVHUYHG� WDNH RI RFWRSXV IURP ERWK FRPPHUFLDO ILVKHULHV DQG� $ODVND� )LVKHULHV 6FLHQFH� &HQWHU 
5HVRXUFH�$VVHVVPHQW DQG &RQVHUYDWLRQ (QJLQHHULQJ 'LYLVLRQ VXUYH\V�LQGLFDWHV�IHZ RFWRSXV RFFXS\ IHGHUDO 
ZDWHUV RI %ULVWRO %D\ DQG�WKH LQQHU IURQW UHJLRQ�� 6RPH RFWRSXVHV KDYH EHHQ�REVHUYHG�LQ�WKH PLGGOH IURQW� 
HVSHFLDOO\ LQ WKH UHJLRQ�VRXWK�RI WKH 3ULELORI ,VODQGV�� 7KH PDMRULW\ RI REVHUYHG�FRPPHUFLDO DQG�VXUYH\ 
KDXOV FRQWDLQLQJ RFWRSXV DUH FRQFHQWUDWHG� LQ� WKH RXWHU IURQW UHJLRQ�DQG�DORQJ WKH VKHOI EUHDN�� IURP WKH 
KRUVHVKRH DW 8QLPDN 3DVV WR� WKH QRUWKHUQ� OLPLW RI WKH IHGHUDO UHJXODWRU\ DUHD� 2FWRSXVHV� KDYH� EHHQ 
REVHUYHG� WKURXJKRXW WKH ZHVWHUQ� *2$ DQG� $OHXWLDQ� ,VODQGV FKDLQ�� 2I WKH RFWRSXV VSHFLHV IRXQG� LQ 
VKDOORZHU ZDWHUV� WKH GLVWULEXWLRQ EHWZHHQ VWDWH ZDWHUV� �ZLWKLQ WKUHH PLOHV�RI VKRUH� DQG IHGHUDO ZDWHUV 
UHPDLQV XQNQRZQ�� Enteroctopus dofleini LQ -DSDQ XQGHUJR VHDVRQDO GHSWK PLJUDWLRQV� DVVRFLDWHG ZLWK 
VSDZQLQJ� LW LV�XQNQRZQ ZKHWKHU VLPLODU PLJUDWLRQV�RFFXU LQ $ODVNDQ ZDWHUV� 
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,Q�JHQHUDO��RFWRSXV OLIH�VSDQV�DUH HLWKHU���WR���\HDUV�RU ��WR���\HDUV�GHSHQGLQJ�RQ�VSHFLHV���/LIH KLVWRULHV�RI 
VL[ RI WKH�VHYHQ VSHFLHV�LQ WKH�%HULQJ 6HD�DUH�ODUJHO\ XQNQRZQ� Enteroctopus dofleini KDV EHHQ�VWXGLHG�LQ 
ZDWHUV�RI QRUWKHUQ -DSDQ DQG ZHVWHUQ &DQDGD� EXW UHSURGXFWLYH�VHDVRQV�DQG DJH�VL]H�DW PDWXULW\ LQ $ODVNDQ 
ZDWHUV�DUH�VWLOO XQGRFXPHQWHG� *HQHUDO OLIH KLVWRULHV�RI WKH�RWKHU VL[ VSHFLHV�DUH� LQIHUUHG IURP ZKDW LV 
NQRZQ�DERXW�RWKHU�PHPEHUV�RI WKH�JHQXV�� 

E. dofleini VDPSOHV�FROOHFWHG GXULQJ UHVHDUFK LQ WKH�%HULQJ 6HD�LQGLFDWH�WKDW E. dofleini DUH�UHSURGXFWLYHO\ 
DFWLYH�LQ WKH�IDOO ZLWK SHDN�VSDZQLQJ�RFFXUULQJ�LQ�WKH ZLQWHU�WR�HDUO\�VSULQJ�PRQWKV���/LNH�PRVW�VSHFLHV�RI 
RFWRSRGV��E. dofleini DUH�WHUPLQDO VSDZQHUV� G\LQJ DIWHU PDWLQJ �PDOHV� DQG WKH KDWFKLQJ RI HJJV��IHPDOHV� 
�-RUJHQVHQ��������E. dofleini�ZLWKLQ�WKH�%HULQJ�6HD�KDYH�EHHQ�IRXQG�WR�PDWXUH�EHWZHHQ����WR����NJ�ZLWK� 
����PDWXULW\�YDOXHV RI������NJ�IRU�IHPDOHV�DQG������NJ�IRU�PDOHV��%UHZHU DQG�1RUFURVV��������E. 
dofleini DUH�SUREOHPDWLF�WR DJH�GXH�WR D�GRFXPHQWHG ODFN RI EHDN JURZWK FKHFNV�DQG VRIW FKDON\ VWDWROLWKV� 
�5RELQVRQ�DQG�+DUWZLFN���������7KHUHIRUH�WKH�GHWHUPLQDWLRQ�RI�DJH�DW�PDWXULW\�LV GLIILFXOW�IRU WKLV 
VSHFLHV� ,Q -DSDQ WKLV�VSHFLHV�LV�HVWLPDWHG WR PDWXUH�DW ��� WR � \HDUV�DQG DW VLPLODU VL]H�UDQJHV��.DQDPDUX 
DQG�<DPDVKLWD�������0RWWHW��������:LWKLQ�WKH�%HULQJ�6HD��IHPDOH E. dofleini VKRZ VLJQLILFDQWO\ ODUJHU 
JRQDG�ZHLJKW�DQG�PDWXULW\�LQ�WKH�IDOO�PRQWKV��%UHZHU DQG�1RUFURVV��������'XH WR�GLIIHUHQFHV LQ�WKH 
WLPLQJ RI SHDN JRQDG GHYHORSPHQW EHWZHHQ PDOHV�DQG IHPDOHV�LW LV�OLNHO\ WKDW IHPDOHV KDYH�WKH�FDSDELOLW\ 
WR�VWRUH�VSHUP��)HFXQGLW\�IRU�WKLV VSHFLHV�LQ�WKH�*XOI�RI�$ODVND�UDQJHV�IURP��������WR���������HJJV�SHU 
IHPDOH�ZLWK�DQ�DYHUDJH�IHFXQGLW\�RI���������HJJV�SHU IHPDOH��&RQUDWK�DQG�&RQQHUV��������+DWFKOLQJV�DUH 
DSSUR[LPDWHO\�����PP��0RWWHW��������HVWLPDWHG�VXUYLYDO�WR���PP�DW �� ZKLOH�VXUYLYDO WR �� PP ZDV� 
HVWLPDWHG WR EH���� PRUWDOLW\ DW WKH�� WR � \HDU VWDJH�LV DOVR HVWLPDWHG WR EH�KLJK �+DUWZLFN� ������ 6LQFH� 
WKH�KLJKHVW PRUWDOLW\ RFFXUV GXULQJ WKH�ODUYDO VWDJH�LW LV�OLNHO\ WKDW RFHDQ FRQGLWLRQV KDYH�WKH�ODUJHVW HIIHFW 
RQ�WKH QXPEHU�RI E. dofleini�LQ�WKH�%HULQJ�6HD�DQG�ODUJH�IOXFWXDWLRQV�LQ�QXPEHUV�RI E. dofleini�VKRXOG�EH 
H[SHFWHG� %DVHG RQ ODUYDO GDWD� E. dofleini LV WKH RQO\ RFWRSXV LQ WKH %HULQJ 6HD ZLWK D SODQNWRQLF ODUYDO� 
VWDJH� 

Sasakiopus salebrosus LV�D�VPDOO EHQWKLF�RFWRSXV�UHFHQWO\ LGHQWLILHG IURP WKH�%HULQJ 6HD�VORSH�LQ GHSWKV� 
UDQJLQJ�IURP�����WR�����P��-RUJHQVHQ���������,W�ZDV�SUHYLRXVO\�LGHQWLILHG�LQ�VXUYH\V�DV Benthoctopus sp�� 
RU DV�Octopus sp. n.��,Q�UHFHQW�JURXQGILVK�VXUYH\V�RI�WKH�%HULQJ�6HD�VORSH WKLV�ZDV�WKH�PRVW�DEXQGDQW 
RFWRSXV�FROOHFWHG� PXOWLSOH�VSHFLPHQV�ZHUH�FROOHFWHG LQ RYHU ��� RI WKH�WRZV� Sasakiopus salebrosus LV�D� 
VPDOO�VL]HG VSHFLHV�ZLWK D�PD[LPXP WRWDO OHQJWK � �� FP� 0DWXUH�IHPDOHV�FROOHFWHG LQ WKH�%HULQJ 6HD� 
FDUULHG�����WR�����HJJV��/DSWLNKRYVN\���������+DWFKOLQJV�DQG�SDUDODUYDH�KDYH�QRW�EHHQ�FROOHFWHG�RU 
GHVFULEHG��-RUJHQVHQ�������� 

Benthoctopus leioderma LV D�PHGLXP�VL]HG�VSHFLHV��ZLWK�D�PD[LPXP�WRWDO�OHQJWK�RI�DSSUR[LPDWHO\����FP��� 
,WV�OLIH VSDQ�LV�XQNQRZQ���,W�RFFXUV�IURP�����WR������P�DQG�LV�IRXQG�WKURXJKRXW�WKH�VKHOI�EUHDN�UHJLRQ���,W 
LV�D�FRPPRQ RFWRSXV�DQG RIWHQ RFFXUV�LQ WKH�VDPH�DUHDV�ZKHUH E. dofleini DUH�IRXQG� 7KH�HJJV�DUH� 
EURRGHG�E\�WKH IHPDOH�EXW PDWLQJ�DQG�VSDZQLQJ�WLPHV�DUH�XQNQRZQ���0HPEHUV�RI�WKLV�JHQXV�LQ�WKH�1RUWK� 
3DFLILF 2FHDQ KDYH�EHHQ IRXQG WR DWWDFK WKHLU HJJV�WR KDUG VXEVWUDWH�XQGHU URFN OHGJHV�DQG FUHYLFHV� 
�9RLJKW�DQG�*UHKDQ�������� Benthoctopus WHQG�WR�KDYH�VPDOO�QXPEHUV�RI�HJJV���������WKDW GHYHORS�LQWR� 
EHQWKLF�KDWFKOLQJV� 

Benthoctopus oregonensis LV�ODUJHU WKDQ B. leioderma��ZLWK�D�PD[LPXP�WRWDO�OHQJWK�RI�DSSUR[LPDWHO\��� 
P� 7KLV�LV�WKH�VHFRQG ODUJHVW RFWRSXV�LQ WKH�%HULQJ 6HD�DQG EDVHG RQ VL]H�FRXOG EH�FRQIXVHG ZLWK E. 
dofleini� :H�NQRZ YHU\ OLWWOH�DERXW WKLV�VSHFLHV�RI RFWRSXV� 2WKHU PHPEHUV�RI WKLV�JHQXV�EURRG�WKHLU 
HJJV�DQG ZH�ZRXOG DVVXPH�WKH�VDPH�IRU WKLV�VSHFLHV� 7KH�KDWFKOLQJV�DUH�GHPHUVDO DQG OLNHO\ PXFK ODUJHU 
WKDQ�WKRVH�RI E. dofleini� 7KH�VDPSOHV�RI B. oregonensis DOO FRPH�IURP GHHSHU WKDQ ��� P� 7KLV�VSHFLHV�LV� 
WKH�OHDVW FROOHFWHG LQFLUUDWH RFWRSXV�LQ�WKH�%HULQJ�6HD�DQG�PD\�RFFXU�LQ�GHSWKV�ODUJHO\�RXWVLGH RI WKH 
VDPSOLQJ UDQJH�RI $)6& VXUYH\V� 

Graneledone boreopacifica�LV�D GHHS�ZDWHU�RFWRSXV�ZLWK�RQO\�D�VLQJOH�URZ RI�VXFNHUV�RQ�HDFK�DUP��WKH 
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RWKHU�EHQWKLF LQFLUUDWH�RFWRSXVHV KDYH�WZR�URZV�RI�VXFNHUV����,W�LV�PRVW�FRPPRQO\�FROOHFWHG�QRUWK�RI�WKH 
3ULELORI�,VODQGV�EXW�RFFDVLRQDOO\�LV�IRXQG�LQ�WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�VKHOI EUHDN UHJLRQ� 7KLV�VSHFLHV� 
KDV�EHHQ�VKRZQ�WR�RFFXU�DW K\GURWKHUPDO�YHQW�KDELWDWV DQG�SUH\�RQ�YHQW�IDXQD �9RLJKW��������6DPSOHV�RI 
G. boreopacifica�DOO FRPH�IURP�GHHSHU WKDQ�����P�DQG�WKLV�GHHS�ZDWHU VSHFLHV�KDV�QRW�EHHQ�IRXQG�RQ�WKH 
FRQWLQHQWDO VKHOI� Graneledone VSHFLHV�KDYH�DOVR EHHQ VKRZQ WR LQGLYLGXDOO\ DWWDFK HJJV�WR KDUG VXEVWUDWH� 
DQG�EURRG�WKHLU�HJJV�WKURXJKRXW�GHYHORSPHQW���5HFHQWO\�FROOHFWHG�KDWFKOLQJV�RI WKLV�VSHFLHV�ZHUH�IRXQG�WR� 
EH�YHU\�ODUJH�����PP�ORQJ��DQG�DGYDQFHG��9RLJKW�������DQG�WKLV VSHFLHV�KDV�EHHQ VKRZQ WR HPSOR\ 
PXOWLSOH�SDWHUQLW\��9RLJKW DQG�)HOGKHLP�������� 

Opisthoteuthis californiana�LV�D FLUUDWH RFWRSXV�ZLWK�ILQV�DQG�FLUUL��RQ�WKH DUPV����,W�LV�FRPPRQ�LQ�WKH 
%HULQJ�6HD�EXW�ZRXOG�QRW�EH�FRQIXVHG�ZLWK�E. dofleini���,W�LV�IRXQG�IURP�����WR������P�DQG�OLNHO\ 
FRPPRQ�RYHU�WKH�DE\VVDO�SODLQ���Opisthoteuthis californiana LQ WKH�QRUWKZHVWHUQ %HULQJ 6HD�KDYH�EHHQ 
IRXQG�WR�KDYH�D SURWUDFWHG�VSDZQLQJ�SHULRG�ZLWK�PXOWLSOH�VPDOO EDWFK�VSDZQLQJ�HYHQWV��3RWHQWLDO 
IHFXQGLW\ RI WKLV�VSHFLHV�ZDV�IRXQG�WR�UDQJH�IURP�������WR�������RRF\WHV��/DSWLNKRYVN\���������7KHUH�LV 
HYLGHQFH�WKDW Opisthoteuthis�VSHFLHV�LQ�WKH�$WODQWLF XQGHUJR�µFRQWLQXRXV�VSDZQLQJ¶�ZLWK�D VLQJOH�� 
H[WHQGHG�SHULRG�RI�HJJ PDWXUDWLRQ�DQG�D�SURWUDFWHG�SHULRG�RI�VSDZQLQJ��9LOODQXHYD������� 2WKHU GHWDLOV 
RI�LWV OLIH�KLVWRU\�UHPDLQ�XQNQRZQ�� 

Japetella diaphana LV�D�VPDOO SHODJLF RFWRSXV� /LWWOH�LV�NQRZQ DERXW PHPEHUV�RI WKLV�IDPLO\� ,Q +DZDLLDQ 
ZDWHUV�JUDYLG�IHPDOHV�DUH�IRXQG�QHDU�������P�DQG�EURRGLQJ�IHPDOHV�QHDU�����P��+DWFKOLQJV�KDYH�EHHQ� 
REVHUYHG�WR�EH DERXW���PP PDQWOH�OHQJWK��<RXQJ����������7KLV�LV�QRW�D�FRPPRQ�RFWRSXV�LQ�WKH�%HULQJ 
6HD�DQG�ZRXOG�QRW�EH�FRQIXVHG�ZLWK�E. dofleini� 

D.20.2 Relevant Trophic Information 

2FWRSXV DUH HDWHQ�E\�SLQQLSHGV��SULQFLSDOO\�6WHOOHU�VHD�OLRQV��DQG�VSRWWHG��EHDUGHG��DQG�KDUERU�VHDOV� DQG�D 
YDULHW\ RI ILVKHV�� LQFOXGLQJ 3DFLILF KDOLEXW DQG� 3DFLILF FRG� �<DQJ ������� :KHQ� VPDOO�� RFWRSRGV HDW 
SODQNWRQLF DQG�VPDOO EHQWKLF FUXVWDFHDQV �P\VLGV��DPSKLSRGV��FRSHSRGV���$V DGXOWV��RFWRSXV HDW EHQWKLF 
FUXVWDFHDQV��FUDEV� DQG PROOXVFV��FODPV�� /DUJH�RFWRSXVHV�DUH�DOVR DEOH�WR FDWFK DQG HDW EHQWKLF�ILVKHV� WKH 
6HDWWOH�$TXDULXP KDV�GRFXPHQWHG D�JLDQW 3DFLILF�RFWRSXV�SUH\LQJ RQ D���IRRW GRJILVK����7KH SHODJLF ODUYDH 
RI E. dofleini�DUH�SUHVXPHG�WR�SUH\�RQ�SODQNWRQLF�]RRSODQNWRQ� 

D.20.3 Habitat and Biological Associations 

Egg/Spawning� VKHOI��E. dofleini OD\V VWULQJV RI HJJV LQ�FDYH RU GHQ�LQ�ERXOGHUV RU UXEEOH��ZKLFK 
DUH�JXDUGHG�E\�WKH�IHPDOH�XQWLO�KDWFKLQJ���7KH�H[DFW�KDELWDW�QHHGV�DQG�SUHIHUHQFHV IRU�GHQQLQJ�DUH 
XQNQRZQ�� 

*Larvae: SHODJLF�IRU Enteroctopus dofleini��GHPHUVDO IRU�RWKHU RFWRSXV VSHFLHV. 

Young Juveniles� VHPL�GHPHUVDO��ZLGHO\�GLVSHUVHG�RQ�VKHOI��XSSHU�VORSH 

Old Juveniles and Adults� GHPHUVDO� ZLGHO\ GLVSHUVHG RQ VKHOI DQG XSSHU VORSH� SUHIHUHQWLDOO\ 
DPRQJ�URFNV��FREEOH��EXW�DOVR�RQ�VDQG�PXG�� 



   

       

 

 
 

   
 

 
 

 

 
 

 
 

 
  

 
 

 
     

 

 
  

 
 

  
  

     

 
 

 
 

  
 

  
  

 

 
 

  
  

 
 

  

 

  

                  
            

  

            
             
     

             
          

    
            

            
	       

          

             
        

               
    

             
        

              
             

      

               
           

             
       

            
     

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Octopus dofleini, O. gilbertianus 

Ocean 
o-

Stage - 
EFH 
Level 

Duration or 
Age Diet/Prey 

Season/ 
Time Location 

Water 
Colum 
n 

Bottom 
Type 

graphic 
Feature 
s Other 

(JJV 8���±�� 
PRQWKV"� 

1$ VSULQJ± 
VXPPHU 
" 

8��,&6�� 
0&6 

3�' 5� *" 8 HXKDOLQ 
H� 
ZDWHUV 

<RXQJ� 
MXYHQLOHV 

8 ]RRSODQNWR 
Q 

VXPPHU 
±IDOO" 

8��,&6�� 
0&6� 
2&6� 863 

'� 6' 8 8 HXKDOLQ 
H� 
ZDWHUV 

2OGHU �±� \UV IRU� FUXVWDFHDQ DOO \HDU ,&6��0&6�� ' 5��*��6�� 8 HXKDOLQ 
-XYHQLOHV E.dofleini, V�� 2&6� 863 06" H� 
DQG�$GXOWV �±� \UV IRU� PROOXVNV� ZDWHUV 

RWKHU VSHFLHV ILVK 

D.20.4 Literature 

$NLPXVKNLQ� ,�,� ����� &HSKDORSRGV RI WKH VHDV RI WKH 8�6�6�5� $FDGHP\ RI 6FLHQFHV RI WKH 8�6�6�5�� ,QVWLWXWH RI 
2FHDQRORJ\� 0RVFRZ� 7UDQVODWHG IURP 5XVVLDQ E\ ,VUDHO 3URJUDP IRU 6FLHQWLILF 7UDQVODWLRQV� -HUXVDOHP 
����� ����S� 

$ODVND 'HSDUWPHQW RI )LVK�DQG�*DPH� ����� $QQXDO PDQDJHPHQW UHSRUW RI WKH FRPPHUFLDO DQG�VXEVLVWHQFH VKHOOILVK� 
ILVKHULHV RI WKH�$OHXWLDQ ,VODQGV� %HULQJ 6HD� DQG WKH�ZHVWZDUG UHJLRQ¶V VKHOOILVK REVHUYHU SURJUDP� ����� 
5HJLRQDO ,QIRUPDWLRQ 5HSRUW 1R� �.����� 

$\GLQ��.���6��*DLFKDV��,��2UWL]� '��.LQ]H\��DQG 1��)ULGD\� ����� $ FRPSDULVRQ RI WKH�%HULQJ 6HD� *XOI RI $ODVND� DQG 
$OHXWLDQ ,VODQGV ODUJH PDULQH HFRV\VWHPV WKURXJK IRRG�ZHE�PRGHOLQJ� 12$$ 7HFK 0HPR� 

%RZHUV��)�5���0��6FKZHQ]IHLHU��. +HUULQJ��0 6DOPRQ��. 0LODQL��-��6KDLVKQLNRII��+��%DUQKDUW��-��$ODV��5��%XUW��%� 
%DHFKOHU� DQG $� %XHWWQHU� ����� $QQXDO PDQDJHPHQW UHSRUW RI WKH�FRPPHUFLDO DQG VXEVLVWHQFH�VKHOOILVK 
ILVKHULHV RI WKH $OHXWLDQ ,VODQGV� %HULQJ 6HD� DQG�WKH ZHVWZDUG�UHJLRQ¶V VKHOOILVK�REVHUYHU SURJUDP� �������� 
$') * )LVKHU\ 0DQDJHPHQW 5HSRUW 1R ������ 

%R\OH� 3� DQG�3� 5RGKRXVH&HSKDORSRGV� (FRORJ\ DQG�)LVKHULHV� %ODFNZHOO 3XEOLVKLQJ� 2[IRUG� 8.� 

%UHZHU��5�6��DQG %�/��1RUFURVV���/RQJ�WHUP UHWHQWLRQ RI LQWHUQDO�HODVWRPHU WDJV LQ D ZLOG SRSXODWLRQ RI 1RUWK 3DFLILF 
JLDQW RFWRSXV �(QWHURFWRSXV GRIOHLQL�� )LVKHULHV 5HVHDUFK �������� ������ 

%UHZHU� 5�6� DQG %�/� 1RUFURVV� ����� 6HDVRQDO FKDQJHV LQ� WKH VH[XDO PDWXULW\ DQG ERG\ FRQGLWLRQ�RI WKH 1RUWK� 
3DFLILF JLDQW�RFWRSXV �(QWHURFWRSXV GRIOHLQL�� 

&DGG\� -�)� ����� 3UHOLPLQDU\ DQDO\VLV RI PRUWDOLW\� LPPLJUDWLRQ� DQG�HPLJUDWLRQ RQ ,OOH[�SRSXODWLRQ RQ WKH 6FRWLDQ� 
6KHOI� ,&1$) 5HV� 'RF� ���9,����� 6HU� 1R� ����� 

&DGG\� -�)� ����� 7KH FHSKDORSRGV� IDFWRUV UHOHYDQW� WR WKHLU SRSXODWLRQ G\QDPLFV DQG WR WKH DVVHVVPHQW� DQG 
PDQDJHPHQW RI VWRFNV� 3DJHV �������� ,Q -�)� &DGG\� HG� $GYDQFHV LQ DVVHVVPHQW RI ZRUOG� FHSKDORSRG 
UHVRXUFHV� )$2 )LVKHULHV 7HFK� 3DSHU ���� 

&DGG\� -�)� ����� &XUUHQW XVDJH RI ILVKHULHV LQGLFDWRUV DQG UHIHUHQFH SRLQWV� DQG WKHLU SRWHQWLDO� DSSOLFDWLRQ WR 
PDQDJHPHQW�RI ILVKHULHV IRU PDULQH LQYHUWHEUDWHV� &DQ� - )LVK� $TXDW� 6FL� ������������� 

&DGG\� -�)� DQG�3�*� 5RGKRXVH� ����� &HSKDORSRG DQG�JURXQGILVK ODQGLQJV� HYLGHQFH IRU HFRORJLFDO FKDQJH LQ�JOREDO 
ILVKHULHV" 5HY� )LVK %LRORJ\ DQG )LVKHULHV ���������� 

&KDUQRY�H�/� DQG '� %HUULJDQ� ����� (YROXWLRQ�RI OLIH KLVWRU\ SDUDPHWHUV LQ�DQLPDOV ZLWK� LQGHWHUPLQDWH JURZWK� 
SDUWLFXODUO\ ILVK� (YRO� (FRO� �������� 



   

          
   

              
           

      

               
            

 

                 
      

             
            

        

                 
         

       

                
 

               
            

                   
    

           

       
    

           
              
     

               
             

   

                
    

                  
        

               
     

               
        

            
 

       
           

         
        

FMP for Groundfish of the BSAI Management Area Appendix D 

&RQQHUV��0��(���3��0XQUR��DQG 6� 1HLGHWFKHU� ����� 3DFLILF FRG�SRW VWXGLHV ���������� $)6& 3URFHVVHG�5HSRUW 
�������� -XQH ���� 

&RQQHUV� 0�(�� &� &RQUDWK� DQG .� $\GLQ������ 2FWRSXV &RPSOH[�LQ�WKH %HULQJ�6HD DQG $OHXWLDQ�,VODQGV� ,Q� 6WRFN 
DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW IRU WKH JURXQGILVK� UHVRXUFHV RI WKH %HULQJ�6HD�$OHXWLDQ� ,VODQGV 
UHJLRQV� 1RUWK�3DF� 0JPW� &RXQFLO� $QFKRUDJH� $.� 

&RQQHUV��0��(���&��/��&RQUDWK� DQG 5� %UHZHU� ����� )LHOG�VWXGLHV LQ VXSSRUW RI VWRFN DVVHVVPHQW IRU WKH JLDQW 3DFLILF 
RFWRSXV (QWHURFWRSXV GRIOHLQL� 135% 3URMHFW ��� )LQDO 5HSRUW� 1RUWK 3DFLILF�5HVHDUFK %RDUG� $QFKRUDJH� 
$.� 

&RQUDWK� &� DQG�0� (� &RQQHUV� ����� $VSHFWV RI WKH UHSURGXFWLYH ELRORJ\ RI WKH JLDQW 3DFLILF RFWRSXV� (QWHURFWRSXV 
GRIOHLQL� LQ�WKH *XOI RI $ODVND� )LVKHU\�%XOOHWLQ���������������� 

)ULW]� /�:� ����� 2WKHU VSHFLHV ,Q�6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV RI 
WKH�%HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQV DV 3URMHFWHG IRU ����� 1RUWK 3DFLILF�)LVKHU\ 0DQDJHPHQW &RXQFLO� 
��� :HVW �WK�$YHQXH� 6XLWH ���� $QFKRUDJH� $. ������ 

)ULW]� /� ����� 6XPPDU\ RI FKDQJHV LQ WKH�%HULQJ 6HD�$OHXWLDQ ,VODQGV VTXLG DQG RWKHU VSHFLHV DVVHVVPHQW� �LQ� 6WRFN 
DVVHVVPHQW DQG ILVKHU\�HYDOXDWLRQ� UHSRUW IRU WKH JURXQGILVK� UHVRXUFHV RI WKH %HULQJ�6HD�$OHXWLDQ� ,VODQGV 
UHJLRQV� 1� 3DFLILF�)LVK� 0DQDJHPHQW &RXQFLO� $QFKRUDJH� $.� 

*DEH� 6�+� ����� 5HSURGXFWLRQ LQ WKH *LDQW�2FWRSXV RI WKH 1RUWK 3DFLILF� 2FWRSXV GRIOHLQL�PDUWLQL� 9HOLJHU �� ���� 
�������� 

*DLFKDV� 6� ����� 2WKHU 6SHFLHV �LQ� 6WRFN DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ�UHSRUW IRU WKH JURXQGILVK�UHVRXUFHV RI 
WKH %HULQJ�6HD � $OHXWLDQ�,VODQGV UHJLRQV� 1� 3DFLILF )LVK� 0DQDJHPHQW &RXQFLO� $QFKRUDJH� $.� 

+DWDQDND� +� ����� 6WXGLHV RQ WKH ILVKHULHV ELRORJ\ RI FRPPRQ RFWRSXV RII WKH QRUWKZHVW FRDVW RI $IULFD� %XOO )DU 
6HDV 5HVHUDUFK /DE ��������� 

+DUWZLFN��%����������Octopus dofleini� ,Q &HSKDORSRG�/LIH &\FOHV 9RO� ,� 3�5� %R\OH HGV� �������� 

+DUWZLFN��(�%���5�)��$PEURVH��DQG 6�0�&��5RELQVRQ�� ������ '\QDPLFV RI VKDOORZ�ZDWHU SRSXODWLRQV RI Octopus 
dofleini� 0DU� %LRO� ��������� 

+DUWZLFN��(�%��DQG ,��%DUULJD��������Octopus dofleini� ELRORJ\ DQG�ILVKHULHV LQ�&DQDGD �LQ� /DQJ� 0� $� DQG�)�*� 
+RFKEHUJ �HGV�� ������� 3URFHHGLQJV RI WKH :RUNVKRS�RQ WKH )LVKHU\ DQG�PDUNHW SRWHQWLDO RI RFWRSXV LQ 
&DOLIRUQLD� 6PLWKVRQLDQ ,QVWLWXWLRQV� :DVKLQJWRQ� ����S� 

,YHUVRQ� 6�-�� .�-� )URVW� DQG�6�/�&� /DQJ� ����� )DW FRQWHQW DQG�IDWW\ DFLG�FRPSRVLWLRQ RI IRUDJH ILVK DQG�LQYHUWHEUDWHV 
LQ 3ULQFH :LOOLDP 6RXQG� $ODVND��IDFWRUV FRQWULEXWLQJ WR DPRQJ DQG ZLWKLQ VSHFLHV YDULDELOLW\� 0DULQH�(FRO� 
3URJ� 6HU� ������������ 

.DQDPDUX� 6� ����� 7KH RFWRSRGV RII WKH FRDVW RI 5XPRL DQG�WKH ELRORJ\ RI PL]XGDNR� +RNNDLGR�0DULQH 5HVHDUFK 
&HQWUH 0RQWKO\ 5HSRUW ����	 ����������� 

.DQDPDUX� 6� DQG <� <DPDVKLWD� ����� 7KH RFWRSXV PL]XGDNR� 3DUW �� &K� ��� ,QYHVWLJDWLRQV RI WKH PDULQH UHVRXUFHV 
RI +RNNDLGR�DQG�GHYHORSPHQWV RI WKH ILVKLQJ LQGXVWU\� �����± ����� 

.XERGHUD� 7� ����� 'LVWULEXWLRQ DQG�DEXQGDQFH RI WKH HDUO\�OLIH VWDJHV RI RFWRSXV� 2FWRSXV GRIOHLQL :XONHU� �����LQ 
WKH 1RUWK 3DFLILF� ������� �������� 

/DSWLNKRYVN\� 9�9� ����� )HFXQGLW\ DQG�UHSURGXFWLYH VWUDWHJ\ RI WKUHH VSHFLHV RI RFWRSRGV IURP WKH 1RUWKZHVW %HULQJ 
6HD� 5XVVLDQ -RXUQDO RI 0DULQH %LRORJ\ ��� �������� 

/DSWLNKRYVN\� 9� )HFXQGLW\� HJJ� PDVVHV DQG KDWFKOLQJV RI %HQWKRFWRSXV VSS� �2FWRSRGLGDH� LQ )DONODQG� ZDWHUV� 
-�%LRO��$VV��8�.�������������� 

/LYLQJVWRQ��3�/���$\GLQ��.�<��� -��%ROGW�� 6��*DLFKDV�� -� ,DQHOOL�� -�� -XUDGR�0ROLQD� DQG� ,� 2UWL]� ����� (FRV\VWHP 
$VVHVVPHQW RI WKH %HULQJ� 6HD�$OHXWLDQ� ,VODQGV DQG *XOI RI $ODVND 0DQDJHPHQW 5HJLRQV� ,Q� 6WRFN� 
DVVHVVPHQW DQG ILVKHU\�HYDOXDWLRQ� UHSRUW IRU WKH JURXQGILVK� UHVRXUFHV RU WKH %HULQJ�6HD�$OHXWLDQ� ,VODQGV 
UHJLRQV� 1RUWK� 3DF� )LVK� 0JPW� &RXQFLO� $QFKRUDJH� $.� 



 

           
           

                
   

             

              

              
                

                 

               
            
   

               
        

                 
          

             

               
    

               
     

            
        

               
      

              
       	       

                
      

                
           

  

                 
    

                 
      

       
           

      

              
          

           
      

FMP for Groundfish of the BSAI Management Area Appendix D 

0HUULFN��5�/���0�.��&KXPEOH\��DQG *�9��%\UG��������'LHW GLYHUVLW\ RI 6WHOOHU VHD OLRQV �Eumetpias jubatus� DQG WKHLU 
SRSXODWLRQ GHFOLQH LQ $ODVND��D SRWHQWLDO�UHODWLRQVKLS� &DQ -� )LVK� $TXDW� 6FL� �������������� 

0RWWHW� 0� *� ����� 7KH ILVKHU\ ELRORJ\ RI Octopus dofleini� :DVKLQJWRQ 'HSDUWPHQW RI )LVKHULHV 7HFKQLFDO 5HSRUW 
1R� ��� ���SS� 

1DWLRQDO 5HVHDUFK &RXQFLO� ����� ,PSURYLQJ ILVK VWRFN DVVHVVPHQWV� 1DWLRQDO $FDGHP\ 3UHVV� :DVKLQJWRQ� '�&� 

1HVLV� .�1� ����� &HSKDORSRGV RI WKH ZRUOG� 7)+ 3XEOLFDWLRQV� 1HSWXQH &LW\� 1-� 86$� ����SS� 

2VDNR� 0� DQG� 0XUDWD� ����� 6WRFN DVVHVVPHQW RI FHSKDORSRG UHVRXUFHV LQ WKH�QRUWKZHVWHUQ 3DFLILF� 3DJHV������ 
,Q -�)� &DGG\� HG� $GYDQFHV LQ DVVHVVPHQW RI ZRUOG FHSKDORSRG UHVRXUFHV� )$2 )LVKHULHV 7HFK� 3DSHU ���� 

3DXVW� %�&� ����� )LVKLQJ IRU RFWRSXV� D JXLGH IRU FRPPHUFLDO ILVKHUPHQ� $ODVND�6HD�*UDQW 5HSRUW 1R� ����� �� SS� 

3DXVW��%�&������� Octopus dofleini� &RPPHUFLDO ILVKHU\ LQ $ODVND��LQ� /DQJ� 0� $� DQG )�*� +RFKEHUJ �HGV�� ������� 
3URFHHGLQJV RI WKH :RUNVKRS RQ� WKH )LVKHU\ DQG PDUNHW SRWHQWLDO RI RFWRSXV LQ�&DOLIRUQLD� 6PLWKVRQLDQ� 
,QVWLWXWLRQV� :DVKLQJWRQ� ����S� 

3HUH]� 0� ����� 5HYLHZ RI PDULQH�PDPPDO SRSXODWLRQ DQG SUH\ LQIRUPDWLRQ IRU %HULQJ 6HD�HFRV\VWHP VWXGLHV� 8�6� 
'HS� &RPPHUFH� 12$$ 7HFK� 0HPR� 10)6 )�1:&����� ���S� 

3HUU\� 5�,�� &�-� :DOWHUV� DQG -�$� %RXWLOOLHU� ����� $ IUDPHZRUN IRU SURYLGLQJ VFLHQWLILF DGYLFH IRU WKH PDQDJHPHQW 
RI QHZ DQG�GHYHORSLQJ LQYHUWHEUDWH ILVKHULHV� 5HY� )LVK %LRORJ\ DQG�)LVKHULHV ���������� 

3XQW� $�(� ����� 7KH SHUIRUPDQFH RI D SURGXFWLRQ�PRGHO PDQDJHPHQW SURFHGXUH� )LVK� 5HV� ����������� 

5LNKWHU� 9�$� DQG�9�1� (IDQRY� ����� 2Q RQH RI WKH DSSURDFKHV WR�HVWLPDWLRQ�RI QDWXUDO PRUWDOLW\ RI ILVK�SRSXODWLRQV� 
,&1$) 5HV�'RF�� ���9,��� ��S� 

5RELQVRQ� 6�0�&� �����*URZWK RI WKH *LDQW 3DFLILF RFWRSXV� 2FWRSXV GRIOHLQL PDUWLQL RQ�WKH ZHVW FRDVW�RI %ULWLVK 
&ROXPELD� 06F�WKHVLV� 6LPRQ )UDVHU 8QLYHUVLW\� 

5RELQVRQ� 6�0�&� DQG�(�%� +DUWZLFN� ����� $QDO\VLV RI JURZWK EDVHG�RQ WDJ�UHFDSWXUH�RI WKH�*LDQW 3DFLILF�RFWRSXV 
2FWRSXV GRIOHLQL PDUWLQL� -RXUQDO RI =RRORJ\ ���� �������� 

5RRSHU��&�)�(�� 0�-� 6ZHHQ\� DQG�&�(� 1DXHQ� ����� )$2 6SHFLHV FDWDORJXH YRO� ��FHSKDORSRGV RI WKH ZRUOG� )$2 
)LVKHULHV 6\QRSVLV 1R� ���� 9RO� �� 

6DJDONLQ� 1�+� DQG . 6SDOLQJHU� $QQXDO PDQDJHPHQW UHSRUW RI WKH�FRPPHUFLDO DQG VXEVLVWHQFH�VKHOOILVK ILVKHULHV LQ 
WKH .RGLDN� &KLJQLN� DQG�$ODVND 3HQLQVXOD DUHDV� ����� $') * )LVKHU\ 0DQDJHPHQW 5HSRUW 1R� ������ 

6DWR� .� ����� 6XUYH\ RI VH[XDO PDWXUDWLRQ LQ 2FWRSXV GRIOHLQL LQ WKH�FRDVWDO ZDWHUV RII &DSH�6KLUL\D� 6KLPRNLWD 
3HQLQVXOD� $RPRUL 3UHIHFWXUH� 1LSSRQ�6XLVDQ�*DNNDLVKL ������ �������� 

6DWR� 5� DQG +� +DWDQDND� ����� $ UHYLHZ RI DVVHVVPHQW RI -DSDQHVH�GLVWDQW�ZDWHU ILVKHULHV IRU FHSKDORSRGV� 3DJHV 
��������,Q -�)� &DGG\� HG� $GYDQFHV LQ�DVVHVVPHQW RI ZRUOG�FHSKDORSRG�UHVRXUFHV� )$2 )LVKHULHV 7HFK� 
3DSHU ���� 

6FKHHO� '� ����� &KDUDFWHULVWLFV RI KDELWDWV XVHG E\ Enteroctopus dofleini LQ 3ULQFH :LOOLDP 6RXQG DQG &RRN ,QOHW� 
$ODVND� 0DULQH (FRORJ\ �������������� 

6LQFODLU� (�+� DQG 7�.� =HSSHOLQ� ����� 6HDVRQDO DQG VSDWLDO GLIIHUHQFHV LQ GLHW LQ WKH�ZHVWHUQ VWRFN RI 6WHOOHU VHD� 
OLRQV �Eumetopias jubatus�� - 0DPPRORJ\ ����������� 

7RXVVDLQW��5�.���'��6FKHHO��*�.��6DJH��DQG 6�/��7DOERW��������1XFOHDU DQG PLWRFKRQGULDO PDUNHUV UHYHDO HYLGHQFH�IRU 
JHQHWLFDOO\ VHJUHJDWHG FU\SWLF VSHFLDWLRQ LQ JLDQW 3DFLILF� RFWRSXVHV IURP 3ULQFH� :LOOLDP 6RXQG� $ODVND� 
&RQVHUYDWLRQ *HQHWLFV� 2QOLQH )LUVW� '2, ��������V����������������� 

9LOODQXHYD� 5� ����� &RQWLQXRXV VSDZQLQJ�LQ WKH FLUUDWH RFWRSRGV 2SLVWKRWHXWKLV DJDVVL]LL DQG�2� YRVVL� IHDWXUHV RI 
VH[XDO PDWXUDWLRQ GHILQLQJ D�UHSURGXFWLYH�VWUDWHJ\ LQ FHSKDORSRGV� 0DULQH %LRORJ\ ���� �������� 

9RLJKW� -�5� ����� +DWFKOLQJV RI WKH GHHS�VHD�*UDQHOHGRQH�ERUHRSDFLILFD�DUH�WKH�ODUJHVW DQG PRVW DGYDQFHG NQRZQ� 
-RXUQDO RI 0ROOXVFDQ 6WXGLHV ��� �������� 



   

           
    

               
  

                
          

        

               
     

          
    

                  
      

           
       

            
           

  

FMP for Groundfish of the BSAI Management Area Appendix D 

9RLJKW� -�5� DQG .�$� )HOGKHLP� ����� 0LFURVDWHOOLWH LQKHULWDQFH� DQG PXOWLSOH� SDWHUQLW\ LQ WKH� GHHS�VHD� RFWRSXV� 
*UDQHOHGRQH�ERUHRSDFLILFD��0ROOXVFD� &HSKDORSRGD�� ,QYHUWHEUDWH�%LRORJ\ ���������� 

9RLJKW� -� 5� DQG�$� -� *UHKDQ� ����� (JJ EURRGLQJ E\ GHHS�VHD�RFWRSXVHV LQ WKH�1RUWK 3DFLILF�2FHDQ� %LRORJLFDO 
%XOOHWLQ �������±���� 

:DNDED\DVKL� .� 5�*� %DNNDOD� DQG�0� 6� $OWRQ� ����� 0HWKRGV RI WKH 8�6��-DSDQ�GHPHUVDO WUDZO VXUYH\V �LQ� 5�*� 
%DNNDOD�DQG .� :DNDED\DVKL �HGV��� 5HVXOWV RI FRRSHUDWLYH�8�6� � -DSDQ�JURXQGILVK� LQYHVWLJDWLRQV LQ WKH 
%HULQJ�6HD GXULQJ�0D\�� $XJXVW������ ,QWHUQDWLRQDO�1RUWK 3DFLILF )LVKHULHV &RPPLVVLRQ %XOOHWLQ ��� 

:DOWHUV� *� (� 5HSRUW WR WKH ILVKLQJ�LQGXVWU\ RQ�WKH UHVXOWV RI WKH ���� (DVWHUQ�%HULQJ�6HD *URXQGILVK�6XUYH\� $)6& 
3URFHVV 5HSRUW �������� )HE ����� 

:LOVRQ��-�5��DQG $�+� *RUKDP� ����� $ODVND�XQGHUXWLOL]HG VSHFLHV 9ROXPH�,,� 2FWRSXV� $ODVND�6HD�*UDQW 5HSRUW 
����� 0D\ ����� ���S� 

<DQJ� 0�6� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ WKH *XOI RI $ODVND LQ ����� 8�6� 'HS� 
&RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ����S� 

<RXQJ� 5�(� ����� -DSHWHOOD GLDSKDQD �+R\OH ������ 9HUVLRQ ��� $SULO ����� �XQGHU FRQVWUXFWLRQ�� 
KWWS���WROZHE�RUJ�-DSHWHOODBGLDSKDQD����������������� LQ WKH�7UHH�RI /LIH :HE 3URMHFW� KWWS���WROZHE�RUJ� 

<RXQJ� 5�(�� DQG 0� 9HFFKLRQH� ����� 0RUSKRORJLFDO REVHUYDWLRQV RQ D�KDWFKOLQJ DQG D�SDUDODUYD�RI WKH�YDPSLUH� 
VTXLG� Vampyroteuthis infernalis &KXQ��0ROOXVFD� &HSKDORSRGD�� 3URFHHGLQJV RI WKH %LRORJLFDO 6RFLHW\ RI 
:DVKLQJWRQ ������������ 

http://tolweb.org/Japetella_diaphana/20224/2008.04.28
http:http://tolweb.org


   

    
  
    

  

     

             
            

            
         

          
             
             

            
    

                
          

             
           

             
                

              
                   

 
           

              
                 

        
            

                  
                   

                
       

            
 

    

           
          

       
      

        
 

FMP for Groundfish of the BSAI Management Area Appendix D 

D.21 Sharks 
7KH VSHFLHV�UHSUHVHQWDWLYHV IRU VKDUNV�DUH� 

/DPQLGDH� 6DOPRQ�VKDUN��Lamna ditropis� 
6TXDOLGDH� 6OHHSHU VKDUN �Somniosus pacificus� 

6SLQ\�GRJILVK��Squalus suckleyi� 

D.21.1 Life History and General Distribution 

6KDUNV RI WKH RUGHU 6TXDOLIRUPHV �ZKLFK�LQFOXGHV WKH WZR�IDPLOLHV /DPQLGDH DQG�6TXDOLGDH� DUH WKH KLJKHU 
VKDUNV ZLWK�ILYH JLOO VOLWV DQG� WZR�GRUVDO ILQV��6DOPRQ�VKDUN DUH ODUJH �XS�WR�� P LQ� OHQJWK�� DSODFHQWDO� 
YLYLSDURXV �ZLWK�VPDOO OLWWHUV RI RQH WR�IRXU SXSV DQG�HPEU\RV QRXULVKHG�E\ \RON VDF DQG���RRSKDJ\���ZLGHO\ 
PLJUDWLQJ VKDUNV� ZLWK KRPHRWKHUPLF�FDSDELOLWLHV DQG KLJKO\ DFWLYH�SUHGDWRUV��VDOPRQ DQG ZKLWH�VKDUNV�� 
6DOPRQ� VKDUNV DUH GLVWULEXWHG HSLSHODJLFDOO\ DORQJ WKH VKHOI �FDQ� EH IRXQG� LQ� VKDOORZ ZDWHUV�� IURP 
&DOLIRUQLD WKURXJK�WKH *XOI RI $ODVND �*2$� WR�WKH QRUWKHUQ %HULQJ 6HD DQG RII -DSDQ��,Q�JURXQGILVK�ILVKHU\ 
DQG�VXUYH\ GDWD� VDOPRQ�VKDUNV RFFXU FKLHIO\ RQ�RXWHU VKHOI�XSSHU VORSH DUHDV LQ�WKH %HULQJ 6HD��EXW QHDU 
WKH�FRDVW WR WKH�RXWHU VKHOI LQ WKH *2$��SDUWLFXODUO\ QHDU .RGLDN ,VODQG��6DOPRQ�VKDUNV DUH QRW FRPPRQO\� 
VHHQ LQ $OHXWLDQ ,VODQGV� 

7KH 3DFLILF VOHHSHU VKDUN LV GLVWULEXWHG IURP &DOLIRUQLD DURXQG�WKH 3DFLILF 5LP WR�-DSDQ DQG LQ WKH %HULQJ 
6HD SULQFLSDOO\ RQ�WKH RXWHU VKHOI DQG�XSSHU VORSH��+RZHYHU��WKH\ GR�RIWHQ�RFFXU LQ�QHDU VKRUH��DQG�VKDOORZ 
ZDWHUV�LQ WKH *2$� 7DJJLQJ GDWD�VXJJHVWV�WKDW WKH\ VSHQG D VLJQLILFDQW DPRXQW RI WLPH�PRYLQJ YHUWLFDOO\ 
WKRUXJK�WKH ZDWHU�FROXPQ��$GXOW 3DFLILF�VOHHSHU VKDUN�KDYH EHHQ UHSRUWHG DV ORQJ�DV � P��KRZHYHU� VL]H�DW 
PDWXULW\ LV XQNQRZQ�� DV ZHOO DV UHSURGXFWLYH PRGH�� 2WKHU PHPEHUV RI WKH 6TXDOLGDH DUH DSODFHQWDO 
YLYLSDURXV� DQG LW LV OLNHO\ D�VDIH DVVXPSWLRQ WKDW 3DFLILF VOHHSHU VKDUN DUH�DV ZHOO� ,Q JURXQGILVK ILVKHU\ 
DQG VXUYH\ GDWD� 3DFLILF�VOHHSHU VKDUNV RFFXU FKLHIO\ RQ�RXWHU VKHOI�XSSHU VORSH DUHDV LQ�WKH %HULQJ 6HD��EXW 
QHDU FRDVW WR WKH RXWHU VKHOI LQ WKH *2$� SDUWLFXODUO\ QHDU .RGLDN ,VODQG LQ 6KHOLNRI 6WUDLW� LQVLGH ZDWHUV RI 
6RXWKHDVW�$ODVND�DQG�3ULQFH�:LOOLDP�6RXQG� 

6SLQ\�GRJILVK�DUH ZLGHO\�GLVWULEXWHG WKURXJKRXW WKH 1RUWK 3DFLILF 2FHDQ� ,Q�WKH 1RUWK 3DFLILF��VSLQ\ GRJILVK 
PD\ EH�PRVW DEXQGDQW LQ WKH�*2$� WKH\ DOVR RFFXU LQ WKH�%HULQJ 6HD� 6SLQ\ GRJILVK DUH�SHODJLF�VSHFLHV 
IRXQG�DW WKH VXUIDFH DQG�WR�GHSWKV RI ����P EXW PRVWO\ DW ����P RU OHVV RQ�WKH VKHOI DQG�WKH QHULWLF ]RQH� 
WKH\ DUH�RIWHQ IRXQG�LQ DJJUHJDWLRQV��6SLQ\ GRJILVK�DUH�DSODFHQWDO YLYLSDURXV� /LWWHU VL]H�LV�SURSRUWLRQDO WR� 
WKH VL]H RI WKH IHPDOH DQG�UDQJH IURP ��WR ���SXSV��ZLWK����DYHUDJH��*HVWDWLRQ PD\ EH ���WR����PRQWKV� 
<RXQJ DUH �� WR �� FP DW ELUWK� ZLWK JURZWK LQLWLDOO\ UDSLG� WKHQ VORZV GUDPDWLFDOO\� 0D[LPXP DGXOW VL]H 
LV�DERXW ��� P DQG �� NJ� PD[LPXP DJH�LV���� \HDUV� )LIW\ SHUFHQW RI IHPDOHV DUH�PDWXUH DW �� FP DQG �� 
\HDUV�ROG� �� SHUFHQW RI PDOHV DUH�PDWXUH�DW �� FP DQG �� \HDUV�ROG� )HPDOHV�JLYH ELUWK LQ VKDOORZ FRDVWDO 
ZDWHUV��XVXDOO\ LQ�6HSWHPEHU WKURXJK�-DQXDU\��7DJJLQJ H[SHULPHQWV�LQGLFDWH ORFDO LQGLJHQRXV SRSXODWLRQV 
LQ VRPH�DUHDV�DQG ZLGHO\ PLJUDWLQJ JURXSV�LQ RWKHUV� 7KH\ PD\ PRYH�LQVKRUH�LQ VXPPHU DQG RIIVKRUH�LQ 
ZLQWHU� 

D.21.2 Relevant Trophic Information 

6KDUNV� DUH� WRS OHYHO SUHGDWRUV� LQ WKH�*2$� 7KH�RQO\ OLNHO\ SUHGDWRU ZRXOG EH� ODUJHU ILVK RU PDPPDOV� 
SUH\LQJ RQ�\RXQJ�VPDOO VKDUNV��6SLQ\ GRJILVK�RSSRUWXQLVWLF JHQHUDOLVW IHHGHUV��HDWLQJ D ZLGH YDULHW\ RI 
IRRGV�� LQFOXGLQJ ILVK� �VPHOWV�� KHUULQJ�� VDQG� ODQFH�� DQG RWKHU VPDOO VFKRROLQJ ILVK�� FUXVWDFHDQV� �FUDEV� 
HXSKDXVLLGV��VKULPS���DQG�FHSKDORSRGV �RFWRSXV���6DOPRQ�VKDUN DUH EHOLHYHG�WR�HDW SULPDULO\ ILVK��LQFOXGLQJ 
VDOPRQ��VFXOSLQV��DQG�JDGLGV��3DFLILF VOHHSHU VKDUN DUH SUHGDWRUV RI IODWILVK��FHSKDORSRGV��URFNILVK� FUDEV� 
VHDOV��DQG�VDOPRQ�DQG�PD\ DOVR�SUH\�RQ�SLQQLSHGV�� 
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D.21.3 Habitat and Biological Associations 

Egg/Spawning� 6DOPRQ�VKDUNV DQG�VSLQ\ GRJILVK�DUH DSODFHQWDO YLYLSDURXV� UHSURGXFWLYH VWUDWHJ\ 
RI 3DFLILF VOHHSHU VKDUNV LV QRW NQRZQ��6SLQ\ GRJILVK JLYH ELUWK LQ VKDOORZ FRDVWDO�ZDWHUV� ZKLOH 
VDOPRQ�VKDUNV�SXSSLQJ�JURXQGV�DUH ORFDWHG�LQ�WKH�RIIVKRUH WUDQVLWLRQDO�GRPDLQ�VRXWK�RI�WKH�*2$�� 

Juveniles and Adults� 6SLQ\ GRJILVK DUH ZLGHO\ GLVSHUVHG�WKURXJKRXW WKH ZDWHU FROXPQ�RQ�VKHOI�LQ 
WKH *2$��DQG�DORQJ RXWHU VKHOI LQ�WKH HDVWHUQ�%HULQJ 6HD� DSSDUHQWO\ QRW DV FRPPRQO\ IRXQG�LQ�WKH 
$OHXWLDQ�,VODQGV�DQG�QRW FRPPRQO\�DW�GHSWKV�JUHDWHU�WKDQ�����P�� 

6DOPRQ�VKDUNV DUH IRXQG� WKURXJKRXW WKH *2$��EXW OHVV FRPPRQ� LQ� WKH HDVWHUQ %HULQJ 6HD DQG 
$OHXWLDQ ,VODQGV� HSLSHODJLF� SULPDULO\ RYHU VKHOI�VORSH ZDWHUV LQ� *2$�� DQG� RXWHU VKHOI LQ� WKH 
HDVWHUQ %HULQJ 6HD� 6DOPRQ VKDUN GR H[LKLELW VHDVRQDO DEXQGDQFHV�LQ DUHDV�ZLWK KLJK GHQVLW\ RI 
VDOPRQ�UHWXUQV��VXFK�DV�3ULQFH�:LOOLDP�6RXQG�� 

3DFLILF VOHHSHU VKDUNV� DUH� ZLGHO\ GLVSHUVHG RQ VKHOI�XSSHU VORSH LQ� WKH *2$�� DQG� DORQJ RXWHU 
VKHOI�XSSHU VORSH�RQO\ LQ WKH�HDVWHUQ %HULQJ 6HD� JHQHUDOO\ GHPHUVDO� EXW PD\ XWOL]H�WKH�IXOO ZDWHU 
FROXPQ�� 



   

     

 
 

  
 

 
 

 

 

 

 
 

 

  
  

 

 

  

 
 

 

      

 
 

 
 

 
  

 

 
 

   

  
 
 

 

 
 

 

 
 

 
 

 

 
 

  
  

  
 

   
  

  
    
  

  
  

 
 

  

  

  

 
  

 
  

 
  

 
  

  
  

  

  
 

 

 

 

 

 

 

 

 

 

 
 

  

  
   

  
        

  
    

 
    

 
 

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Sharks 

Stage - EFH 
Level 

Duratio 
n or 
Age Diet/Prey 

Season 
/ Time Location 

Water 
Colum 
n 

Botto 
m 
Type 

Ocean 
o-
graphi 
c 
Featur 
es Other 

(JJV 

6DOPRQ� 
VKDUN 

��PR� 
JHVWDWLR 
Q 

/DWH� 
VSULQJ� 
SXSSLQJ 

3HODJLF 
WUDQVLWLRQ� 
]RQH 

3� 1$ 8 

3DFLILF 8 8 8 8 8 8 
VOHHSHU 
VKDUN 

6SLQ\ 
GRJILVK 

������ 
PR� 
JHVWDWLR 
Q 

)DOO�HDUO 
\ ZLQWHU 
SXSSLQJ 

1HDU VKRUH� 
ED\V 

3�' 8 8 

/DUYDH 1$ 

-XYHQLOHV 
DQG�$GXOWV 

6DOPRQ� 
VKDUN 

3DFLILF 
VOHHSHU 
VKDUN 

6SLQ\ 
GRJILVK 

��� 
\HDUV 

8 

��� 
\HDUV 

ILVK �VDOPRQ� 
VFXOSLQV� DQG�JDGLGV� 

RPQLYRURXV� IODWILVK� 
FHSKDORSRGV� 
URFNILVK� FUDEV� VHDOV� 
VDOPRQ� SLQQLSHGV 

ILVK��VPHOWV� KHUULQJ� 
VDQG ODQFH� DQG RWKHU 
VPDOO VFKRROLQJ�ILVK�� 
FUXVWDFHDQV �FUDEV� 
HXSKDXVLLGV� VKULPS�� 
DQG�FHSKDORSRGV 
�RFWRSXV� 

DOO \HDU 

DOO \HDU 

DOO \HDU 

,&6��0&6�� 
2&6� 863� 
LQ *2$� 
2&6� 863� 
LQ %6$, 
,&6��0&6�� 
2&6� 863� 
LQ *2$� 
2&6� 863� 
LQ %6$, 
,&6��0&6�� 
2&6 LQ 
*2$� 2&6 
LQ %6$, 
JLYH�ELUWK� 
,&6 LQ 
IDOO�ZLQWHU" 

3� 

' 

3�' 

1$ 

8 

8 

8 

8 

8 

�����& 

�± 
���& 

D.21.4 Literature 

$OYHUVRQ��'DQG�0��(��6WDQVE\��������7KH VSLQ\�GRJILVK��Squalus acanthias��LQ�WKH�QRUWKHDVWHUQ�3DFLILF�� 
86):6�6SHF 6FL 5HS�)LVKHULHV��������S� 

%HDPLVK��5��-���*��$��0F)DUODQH��.��5��:HLU��0��6��6PLWK��-�6FDUVEURRN��$��-��&DVV�DQG�&��&��:RRG�� 
������2EVHUYDWLRQV�RQ�WKH ELRORJ\�RI�3DFLILF�KDNH��ZDOOH\H�SROORFN�DQG�VSLQ\�GRJILVK�LQ�WKH�6WUDLW 
RI�*HRUJLD��-XDQ�GH�)XFD�6WUDLW�DQG�RII�WKH�ZHVW FRDVW RI 9DQFRXYHU ,VODQG DQG 8QLWHG 6WDWHV� 
-XO\��������������&DQ�06 5HS�)LVK�$TXDW�6FL����������S� 

%HDPLVK��5�-���DQG�*�$��0F)DUODQH��������$QQXOXV�GHYHORSPHQW�RQ�WKH�VHFRQG�GRUVDO�VSLQH RI WKH VSLQ\ 
GRJILVK��Squalus acanthias��DQG�LWV�YDOLGLW\�IRU�DJH�GHWHUPLQDWLRQ��-$TXDW��6FL����������������� 

%HQ]��*��:���5��+RFNLQJ��$��.RZXQQD�6U���6��$��%XOODUG��-�&��*HRUJH��������$�VHFRQG�VSHFLHV�RI�$UFWLF 
VKDUN� 3DFLILF�VOHHSHU VKDUN Somniosus pacificus IURP�3RLQW�+RSH��$ODVND��3RODU %LRO��������� 
���� 

%RQKDP��.��������)RRG�RI WKH�GRJILVK�Squalus acanthias��)LVK�5HV�3DSHU����������� 



   

      

  
  

       

   

  
  

          

 
 

 
 

    
    

 

   
 

        
 

 
    

   
       

       
            

  

 
  

 
 

  
  

 
          

FMP for Groundfish of the BSAI Management Area Appendix D 

%ULJKW��'�%��������7KH�RFFXUDQFH�DQG�IRRG�RI WKH VOHHSHU�VKDUN��Sominus pacificus� LQ D�FHQWUDO $ODVNDQ 
%D\��&RSHLD�������������� 

&DPSDQD��6��(���&��-RQHV��*��$��0F)DUODQH��DQG�6��0\NOHYROO��������%RPE�GDWLQJ�DQG�DJH�YDOLGDWLRQ� 
XVLQJ�WKH�VSLQHV RI�VSLQ\�GRJILVK��Squalus acanthias���(QYLURQ�%LRO�)LVK������������� 

&RQUDWK��&�/���&�$��7ULEX]LR��DQG�.�-��*ROGPDQ��������1RWHV�RQ�WKH�UHSURGXFWLYH ELRORJ\�RI�IHPDOH 
VDOPRQ VKDUNV�LQ WKH�HDVWHUQ 1RUWK 3DFLILF�2FHDQ� 7UDQVDFWLRQV�RI WKH�$PHULFDQ )LVKHULHV� 
6RFLHW\��������������� 

&RUWHV��(��������6WDQGDUGL]HG�GLHW�FRPSRVLWLRQV DQG�WURSKLF OHYHOV�RI VKDUNV��-�0DU�6FL�������������� 
&RUWHV��(��������&KRQGULFKWK\DQ�GHPRJUDSKLF�PRGHOOLQJ��DQ�HVVD\�RQ�LWV�XVH��DEXVH�DQG�IXWXUH��Marine 

and Freshwater Research 58������ 
&RXUWQH\��'��/��DQG�5��)R\3DFLILF�VOHHSHU�VKDUN Somniosus pacificus WURSKLF�HFRORJ\�LQ�WKH HDVWHUQ�1RUWK� 

3DFLILF 2FHDQ LQIHUUHG IURP QLWURJHQ DQG FDUERQ VWDEOH�LVRWRSH UDWLRV DQG�GLHW��-RXUQDO�RI�)LVK 
%LRORJ\���������������� 

(EHUW��'�$���/�-�9��&RPSDJQR��DQG�/�-��1DWDQVRQ��������%LRORJLFDO�QRWHV�RQ�WKH 3DFLILF�VOHHSHU�VKDUN�� 
Somniosus pacificus (&KRQGULFKWK\HV��6TXDOLGDH���&DOLI��)LVK�DQG�*DPH���������������� 

(EHUW��'�$���7�:��:KLWH��.�-��*ROGPDQ��/�-�9��&RPSDJQR��7�6��'DO\�(QJHO�DQG�5�'��:DUG5HVXUUHFWLRQ� 
DQG�UHGHVFULSWLRQV�RI Squalus suckleyi �*LUDUG��������IURP�WKH�1RUWK�3DFILFL��ZLWK�FRPPHQWV�RQ� 
WKH Squalus acanthias VXEJURXS��6TXDOLIRUPHV��6TXDOLGDH���=RRWD[D�������������� 

*LOPRUH��5�*��������5HSURGXFWLYH�ELRORJ\�RI�ODPQRLG�VKDUNV��(QY��)LVK������������� 
*LUDUG��&�)��������&KDUDFWHUVWLFV�RI VRPH�FDUWLODJLQRXV�ILVKHV�RI WKH�3DFLILF�FRDVW RI�1RUWK�$PHULFD� 

3URFHHGLQJV�RI WKH�1DWXUDO 6FLHQFHV�RI 3KLODGHSKLD� ����������� 
*ROGPDQ��.�-���6�'��$QGHUVRQ��5�-��/DWRXU�DQG�-�$��0XVLFN+RPHRWKHUP\�LQ�DGXOW�VDOPRQ�VKDUNV��Lamna 

ditropis��(QY��%LRO��)LVK��'HFHPEHU������ 
*ROGPDQ��.�-��DQG�-�$��0XVLFN��������*URZWK�DQG�PDWXULW\�RI�VDOPRQ�VKDUNV�LQ�WKH�HDVWHUQ�DQG�ZHVWHUQ� 

1RUWK�3DFLILF� ZLWK FRPPHQWV�RQ EDFN�FDOFXODWLRQ�PHWKRGV��)LVK��%XOO�������������� 
*RWVKDOO��'��:���DQG�7��-RZ��������6OHHSHU�VKDUNV��Somniosus pacificus��RII 7ULQLGDG��&DOLIRUQLD��ZLWK� 

OLIH�KLVWRU\�QRWHV��&DOLIRUQLD�)LVK�DQG�*DPH��������±����� 
+DUW��-/��������3DFLILF�ILVKHV�RI &DQDGD� )LVKHULHV�5HVHDUFK %RDUG RI &DQDGD��%XOO� ����� 2WWDZD� 

&DQDGD������SS� 
+XOEHUW��/���$��0��$LUHV�'D�6LOYD��9��)��*DOOXFFL��DQG�-��6��5LFH��������6HDVRQDO IRUDJLQJ�EHKDYLRU�DQG� 

PLJUDWRU\ SDWWHUQV�RI IHPDOH�lamna ditropis WDJJHG LQ 3ULQFH�:LOOLDP�6RXQG��$ODVND��-��)LVK�%LRO�� 
������������ 

+XOEHUW��/���0��6LJOHU��DQG�&��5��/XQVIRUG��������'HSWK�DQG�PRYHPHQW�EHKDYLRU RI�WKH�3DFLILF VOHHSHU 
VKDUN�LQ�WKH QRUWK�HDVW 3DFLILF�2FHDQ� -� RI )LVK %LRO� ������������ 

+XOVRQ��3�-�)���&�$��7ULEX]LR��.��&RXWUH� ,Q UHYLHZ� 7KH�XVH�RI VDWHOOLWH�WDJV�WR LQIRUP WKH�VWRFN 
DVVHVVPHQW RI D�GDWD�SRRU VSHFLHV� 6SLQ\ 'RJILVK LQ WKH�*XOI RI $ODVND� 3URFHHGLQJV�RI WKH����� 
/RZHOO :DNHILHOG�6\PSRVLXP� 

.HWFKHQ��.��6��������6L]H�DW�PDWXULW\��IHFXQGLW\��DQG�HPEU\RQLF�JURZWK�RI�WKH�VSLQ\�GRJILVK��Squalus 
acanthias� LQ�%ULWLVK�&ROXPELD�ZDWHUV��-�)LVK�5HV�%G�&DQDGD���������������� 

0F)DUODQH��*�$���DQG�-�5��.LQJ�0LJUDWLRQ�SDWWHUQV�RI VSLQ\�GRJILVK��Squalus acanthias� LQ�WKH�1RUWK� 
3DFLILF�2FHDQ��)LVKHU\�%XOOHWLQ��������������� 

1DJDVDZD��.��������3UHGDWLRQ�E\�VDOPRQ�VKDUNV��Lamna ditropis��RQ�3DFLILF VDOPRQ��Oncorhynchus spp.�� 
LQ�WKH�1RUWK�3DFLILF�2FHDQ��%XOOHWLQ�RI WKH�1RUWK�3DFLILF�$QDGURPRXV�)LVK�&RPPLVVLRQ��1R�� 
����������� 

2UORY��$�0��������&DSWXUH RI�HVSHFLDOO\�ODUJH�VOHHSHU�VKDUN�Somniosus pacificus �6TXDOLGDH��ZLWK�VRPH 
QRWHV�RQ�LWV HFRORJ\�LQ�1RUWKZHVWHUQ�3DFLILF��-RUQDO�RI ,FKWK\RORJ\��������������� 

2UORY��$�0���DQG�6�,��0RLVHHY��6RPH�ELRORJLFDO�IHDWXUHV�RI�3DFLILF�VOHHSHU VKDUN��Somniosus pacificus 
�%LJHORZ HW 6FKURHGHU ����� �6TXDOLGDH� LQ WKH�1RUWKZHVWHUQ 3DFLILF 2FHDQ� 2FHDQRORJLFDO 
6WXGLHV������������ 



   

 
     

 
  

   

  
         
 

 
            

     
    

         
 

  
  



   

 
 
  



    

              
        

       

              
            

  
 

 

  

 
 

  
       

 

     

      
 

 
        

   

FMP for Groundfish of the BSAI Management Area Appendix D 

6DQR��2�7KH LQYHVWLJDWLRQ�RI�VDOPRQ�VKDUNV�DV�D�SUHGDWRU�RQ�VDOPRQ�LQ�WKH�1RUWK�3DFLILF��������%XOOHWLQ� 
RI WKH�+RNNDLGR 5HJLRQDO )LVKHULHV�5HVHDUFK /DERUDWRU\� )LVKHULHV�$JHQF\�������±�����LQ� 
-DSDQHVH�� 

6DXQGHUV��0�:��DQG�*�$��0F)DUODQH��������$JH�DQG�OHQJWK�DW�PDWXULW\�RI WKH IHPDOH�VSLQ\�GRJILVK� 
�Squalus acanthias� LQ�WKH 6WUDLW RI�*HRUJLD��%ULWLVK�&ROXPELD��&DQDGD��(QYLURQ�%LRO�)LVK������� 
���� 

6FKDXIIOHU��/��5��+HLQW]��0��6LJOHU DQG�/��+XOEHUW��������)DWW\�DFLG�FRPSRVLWLRQ�RI�VOHHSHU�VKDUN 
�Somniosus pacificus� OLYHU DQG PXVFOH�UHYHDOV�QXWULWLRQDO GHSHQGHQFH RQ SODQNWLYRUHV� ,&(6 &0� 
�����1���� 

6LJOHU 0�)���/��+XOEHUW��&��5��/XQVIRUG��1��7KRPSVRQ��.��%XUHN��*��&RUU\�&URZH��DQG�$��+LURQV�������� 
'LHW RI 3DFLILF VOHHSHU VKDUN� D�SRWHQWLDO 6WHOOHU VHD�OLRQ SUHGDWRU� LQ WKH�QRUWK�HDVW 3DFLILF�2FHDQ� 
-��)LVK�%LRO�������������� 

7DQDND��6��������%LRORJLFDO�LQYHVWLJDWLRQ�RI Lamna ditropis LQ�WKH QRUWK�ZHVWHUQ ZDWHUV�RI WKH�1RUWK 
3DFLILF� In�5HSRUW�RI�LQYHVWLJDWLRQ�RQ�VKDUNV�DV�D�QHZ PDULQH�UHVRXUFH ��������3XEOLVKHG�E\� 
-DSDQ 0DULQH�)LVKHU\ 5HVRXUFH�5HVHDUFK &HQWHU� 7RN\R >(QJOLVK DEVWUDFW� WUDQVODWLRQ E\ 
1DND\D@� 

7D\ORU��,�*���*�5��/LSSHUW��9�)��*DOOXFFL�DQG�*�*��%DUJPDQQ0RYHPHQW�SDWWHUQV RI�VSLQ\�GRJILVK�IURP 
KLVWRULFDO�WDJJLQJ�H[SHULPHQWV LQ�:DVKLQJWRQ�6WDWH��,Q�
 %LRORJ\�DQG�0DQDJHPHQW�RI�'RJILVK� 
6KDUNV ���(GV��9��)��*DOOXFFL��*��$��0F)DUODQH��DQG�*��%DUJPDQQ��SS�����±������$PHULFDQ� 
)LVKHULHV�6RFLHW\� %HWKHVGD� 0'� 

7ULEX]LR��&��$���*DOOXFFL��9��)���DQG�%DUJPDQQ��*��*��������$�VXUYH\�RI�GHPRJUDSKLFV�DQG�UHSURGXFWLYH 
ELRORJ\�RI�VSLQ\�GRJILVK��Squalus acanthias��LQ�3XJHW 6RXQG��:$��,Q� �%LRORJ\�DQG�0DQDJHPHQW 
RI�'RJILVK�6KDUNV ���(GV��9��)��*DOOXFFL��*��$��0F)DUODQH��DQG�*��%DUJPDQQ��SS����������� 
�$PHULFDQ )LVKHULHV�6RFLHW\� %HWKHVGD� 0'� 

7ULEX]LR� &�$�� .� (FKDYH� &� 5RGJYHOOHU� DQG 3-� +XOVRQ� ����� $VVHVVPHQW RI WKH VKDUN�VWRFN�FRPSOH[�LQ�WKH 
%HULQJ�6HD DQG $OHXWLDQ�,VODQGV� In 6WRFN�$VVHVVPHQW DQG )LVKHU\�(YDOXDWLRQ�5HSRUW IRU WKH JURXQGILVK� 
UHVRXUFHV RI WKH�(DVWHUQ %HULQJ 6HD�DQG $OHXWLDQ ,VODQGV� 1RUWK�3DFLILF�)LVKHU\�0DQDJHPHQW�&RXQFLO�� 
����:���WK�$YH���6XLWH������$QFKRUDJH��$.��������3JV������������� 

7ULEX]LR� &�$�� &� 5RGJYHOOHU� .� (FKDYH DQG�3-� +XOVRQ� ����� $VVHVVPHQW RI WKH VKDUN�VWRFN�FRPSOH[�LQ�WKH *XOI 
RI $ODVND� In 6WRFN�$VVHVVPHQW DQG )LVKHU\�(YDOXDWLRQ�5HSRUW IRU WKH JURXQGILVK�UHVRXUFHV RI WKH *XOI RI 
$ODVND� 1RUWK�3DFLILF�)LVKHU\�0DQDJHPHQW�&RXQFLO������:���WK�$YH���6XLWH������$QFKRUDJH��$. 
�������3JV������������ 

7ULEX]LR��&�$���*�+��.UXVH�DQG�-�7��)XMLRND��������$JH�DQG�JURZWK�RI VSLQ\�GRJILVK��Squalus acanthias�� 
LQ�WKH�*XOI�RI�$ODVND��$QDO\VLV�RI�DOWHUQDWLYH�JURZWK�PRGHOV��)LVKHU\�%XOOHWLQ��������������� 

7ULEX]LR��&�$��DQG�*��+��.UXVH��������/LIH�KLVWRU\�FKDUDFWHULVWLFV�RI�D OLJKWO\�H[SORLWHG�VWRFN�RI Squalus 
suckleyi��-RXUQDO�RI�)LVK�%LRORJ\���������������� 

:HQJ��.�&���$��/DQGLHUD��3�&��&DVWLOKR��'�%��+ROWV��5�-��6FKDOOHUW��-�0��0RUULVVHWWH��.�-��*ROGPDQ��DQG 
%�$��%ORFN��������:DUP�VKDUNV�LQ�SRODU�VHDV��VDWHOOLWH�WUDFNLQJ�IURP�WKH�GRUVDO�ILQV�RI VDOPRQ� 
VKDUNV��6FLHQFH�������������� 

:KLWH :�7���3�5��/DVW��-�'��6WHYHQV��*�.��<HDUVOH\��)DKPL�DQG�'KDUPDGL�������(FRQRPLFDOO\�LPSRUWDQW 
VKDUNV�DQG UD\V�RI ,QGRQHVLD�$XVWUDOLDQ &HQWUH�IRU ,QWHUQDWLRQDO $JULFXOWXUDO 5HVHDUFK� &DQEHUUD�� 
$XVWUDOLD� 

:RRG��&��&���.HWFKHQ��.��6���DQG�%HDPLVK��5��-����������3RSXODWLRQ�G\QDPLFV�RI�VSLQ\�GRJILVK��Squalus 
acanthias� LQ %ULWLVK &ROXPELD ZDWHUV� Journal of the Fisheries Research Board of Canada����� 
��������� 

<DQJ��0���DQG�%�1��3DJH�'LHW RI 3DFLILF�VOHHSHU VKDUN� Somniosus pacificus��LQ�WKH *XOI�RI�$ODVND��)LVK� 
%XOO�������������� 

<DQR��.���-�'��6WHYHQV��DQG�/�-�9��&RPSDJQR�'LVWULEXWLRQ��UHSURGXFWLRQ�DQG�IHHGLQJ�RI�WKH�*UHHQODQG 
VKDUN Somniosus (Somniosus) microcephalus� ZLWK�QRWHV RQ WZR RWKHU VOHHSHU VKDUNV� Somniosus 
(Somniosus) pacificus DQG Somniosus (Somniosus) antarticus. -��)LVK��%LRO����� �������� 



   

    
 

   
 

   
   

     

          
               

            
            

              
          

            
             

           
             

            
              

            
       

   

         
          

              
     

         

          
      

          
       

    
          

              
        

 

  

    

             

FMP for Groundfish of the BSAI Management Area Appendix D 

D.22 Sculpins (Cottidae) 
7KH VSHFLHV�UHSUHVHQWDWLYHV IRU VFXOSLQV�DUH� 

<HOORZ�,ULVK�ORUG��Hemilepidotus jordani) 
:DUW\ �Myoxocephalus verrucosus� 
%LJPRXWK�VFXOSLQ��Hemitripterus bolini� 
*UHDW VFXOSLQ �Myoxocephalus polyacanthocephalus� 
3ODLQ VFXOSLQ �Myoxocephalus jaok� 

D.22.1 Life History and General Distribution 

7KH &RWWLGDH��VFXOSLQV� LV�D�ODUJH�FLUFXPERUHDO IDPLO\ RI GHPHUVDO ILVKHV�LQKDELWLQJ D�ZLGH UDQJH�RI KDELWDWV 
LQ WKH�1RUWK 3DFLILF�2FHDQ DQG %HULQJ 6HD� 0RVW VSHFLHV�OLYH�LQ VKDOORZ ZDWHU RU LQ WLGHSRROV� EXW VRPH 
LQKDELW�WKH GHHSHU�ZDWHUV��WR�������P��RI WKH�FRQWLQHQWDO VKHOI DQG VORSH� 0RVW VSHFLHV GR QRW DWWDLQ D ODUJH� 
VL]H �JHQHUDOO\ ���WR����FP���EXW WKRVH WKDW�OLYH RQ�WKH�FRQWLQHQWDO VKHOI DQG�DUH FDXJKW E\ ILVKHULHV FDQ�EH 
���WR����FP� WKH FDEH]RQ�LV WKH ODUJHVW VFXOSLQ�DQG�FDQ EH DV ORQJ DV ����FP��0RVW VFXOSLQV�VSDZQ LQ WKH 
ZLQWHU� $OO VSHFLHV� OD\ HJJV� EXW LQ VRPH� JHQHUD� IHUWLOL]DWLRQ LV� LQWHUQDO� 7KH� IHPDOH� FRPPRQO\ OD\V� 
GHPHUVDO HJJV DPRQJVW URFNV ZKHUH WKH\ DUH JXDUGHG�E\ PDOHV��(JJ LQFXEDWLRQ�GXUDWLRQ�LV XQNQRZQ� ODUYDH 
ZHUH IRXQG DFURVV EURDG DUHDV�RI WKH VKHOI DQG VORSH� DQG ZHUH�IRXQG DOO \HDU�URXQG��LQ�LFKWK\RSODQNWRQ 
FROOHFWLRQV�IURP WKH�VRXWKHDVW %HULQJ 6HD�DQG *XOI RI $ODVND��*2$�� /DUYDH�H[KLELW GLHO YHUWLFDO PLJUDWLRQ 
�QHDU VXUIDFH DW QLJKW DQG�DW GHSWK�GXULQJ WKH GD\���6FXOSLQV JHQHUDOO\ HDW VPDOO LQYHUWHEUDWHV��H�J�� FUDEV� 
EDUQDFOHV� PXVVHOV�� EXW ILVK DUH�LQFOXGHG LQ WKH�GLHW RI ODUJHU VSHFLHV� ODUYDH�HDW FRSHSRGV� 

Yellow Irish lords� GLVWULEXWHG IURP VXEWLGDO DUHDV QHDU VKRUH WR�WKH HGJH RI WKH FRQWLQHQWDO VKHOI 
�GRZQ�WR�����P� WKURXJKRXW WKH�%HULQJ 6HD� $OHXWLDQ ,VODQGV� DQG HDVWZDUG LQWR WKH�*2$ DV�IDU DV 
6LWND��$ODVND� XS�WR����FP LQ�OHQJWK��/DUYDH IURP ���WR����PP KDYH EHHQ�FROOHFWHG�LQ�VSULQJ RQ� 
WKH ZHVWHUQ *2$�VKHOI� 

Warty� GLVWULEXWHG�IURP URFN\�� LQWHUWLGDO DUHDV WR�DERXW ����P GHSWK�RQ�WKH PLGGOH FRQWLQHQWDO 
VKHOI �PRVW VKDOORZHU WKDQ����P���IURP &DOLIRUQLD �0RQWHUH\ %D\� WR�.DPFKDWND� WKURXJKRXW WKH 
%HULQJ 6HD�DQG *2$� UDUHO\ RYHU �� FP LQ OHQJWK� 6SDZQV�PDVVHV�RI SLQN HJJV�LQ VKDOORZ ZDWHU 
RU LQWHUWLGDOO\� /DUYDH ZHUH � WR����PP�ORQJ�LQ�VSULQJ�LQ�WKH�ZHVWHUQ�*2$�� 

Bigmouth sculpin� GLVWULEXWHG�LQ�GHHSHU ZDWHUV RIIVKRUH��EHWZHHQ�DERXW ��� P DQG�����P LQ�WKH 
%HULQJ�6HD��$OHXWLDQ�,VODQGV��DQG�WKURXJKRXW�WKH�*2$��XS�WR����FP�LQ�OHQJWK�� 

Great sculpin��GLVWULEXWHG IURP WKH LQWHUWLGDO WR�����P��EXW PD\ EH PRVW FRPPRQ�RQ�VDQG�DQG 
PXGG\�VDQG�ERWWRPV LQ�PRGHUDWH GHSWKV ����WR�����P�� XS�WR����FP LQ�OHQJWK��)RXQG�WKURXJKRXW 
WKH %HULQJ 6HD��$OHXWLDQ�,VODQGV��DQG�*2$��EXW PD\ EH OHVV FRPPRQ�HDVW RI 3ULQFH :LOOLDP 6RXQG�� 
Myoxocephalus VSS� ODUYDH UDQJHG�LQ OHQJWK�IURP ��WR����PP LQ�VSULQJ LFKWK\RSODQNWRQ�FROOHFWLRQV 
LQ WKH ZHVWHUQ *2$� 

Plain sculpin� GLVWULEXWHG� WKURXJKRXW WKH %HULQJ 6HD DQG� *2$ �QRW FRPPRQ� LQ� WKH $OHXWLDQ 
,VODQGV� IURP LQWHUWLGDO DUHDV WR�GHSWKV RI DERXW ��� P��EXW PRVW FRPPRQ LQ VKDOORZ ZDWHUV �OHVV� 
WKDQ ���P�� XS�WR��� FP LQ�OHQJWK��Myoxocephalus VSS��ODUYDH UDQJHG�LQ�OHQJWK IURP ��WR����PP LQ� 
VSULQJ�LFKWK\RSODQNWRQ�FROOHFWLRQV LQ�WKH�ZHVWHUQ�*2$�� 

7KH�DSSUR[LPDWH�XSSHU�VL]H�OLPLW�RI MXYHQLOH ILVK�LV�XQNQRZQ�� 

D.22.2 Relevant Trophic Information 

)HHG RQ ERWWRP LQYHUWHEUDWHV��H�J�� FUDEV� EDUQDFOHV� PXVVHOV� DQG RWKHU PROOXVFV�� ODUJHU VSHFLHV�HDW ILVK� 



   

     

            
  

       
 

          
          

            
 

     

 

 
 

 
 

 

 

 
 

 

 
 

 
      

 
 

 
 

 

   
   

    

 

 

  
 

  
 

 

    
  

 

 
 

 

  

               
           

               
    

            
  

             
            

        

               

           
         

             
            
    

             
         

  

FMP for Groundfish of the BSAI Management Area Appendix D 

D.22.3 Habitat and Biological Associations 

Egg/Spawning� /D\ GHPHUVDO HJJV�LQ QHVWV�JXDUGHG E\ PDOHV� PDQ\ VSHFLHV LQ URFN\ VKDOORZ ZDWHUV� 
QHDU VKRUH� 

Larvae� 'LVWULEXWHG� SHODJLFDOO\ DQG� LQ� QHXVWRQ� DFURVV EURDG� DUHDV RI VKHOI DQG� VORSH�� EXW 
SUHGRPLQDQWO\�RQ�LQQHU�DQG�PLGGOH�VKHOI��KDYH�EHHQ�IRXQG�DOO�\HDU�URXQG� 

Juveniles and Adults� 6FXOSLQV�DUH�GHPHUVDO ILVK� DQG OLYH�LQ D�EURDG UDQJH�RI KDELWDWV�IURP URFN\ 
LQWHUWLGDO SRROV WR�PXGG\ ERWWRPV RI WKH FRQWLQHQWDO VKHOI�� DQG� URFN\�� XSSHU VORSH DUHDV��0RVW 
FRPPHUFLDO E\FDWFK RFFXUV�RQ PLGGOH�DQG RXWHU VKHOI DUHDV�XVHG E\ ERWWRP WUDZOHUV IRU 3DFLILF�FRG 
DQG�IODWILVK� 

Habitat and Biological Associations: Sculpins 

Oceano 
-

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey 

Seaso 
n/ 
Time Location 

Water 
Colum 
n 

Bottom 
Type 

graphic 
Feature 
s Other 

(JJV 8 1$ ZLQWHU" %&+� ,&6 
�0&6� 
2&6"� 

' 5� 
�RWKHUV"� 

8 

/DUYDH 8 FRSHSRGV DOO� 
\HDU" 

,&6��0&6�� 
2&6� 86 

1� 3 1$" 8 

-XYHQLOHV 8 ERWWRP DOO \HDU %&+� ,&6� ' 5��6��0�� 8 
DQG� LQYHUWHEUDWHV 0&6� 2&6� 60 
$GXOWV �FUDEV� PROOXVFV� 86 

EDUQDFOHV� DQG� 
VPDOO�ILVK 

D.22.4 Literature 

$OOHQ� 0�-�� DQG *�%� 6PLWK� ����� $WODV DQG ]RRJHRJUDSK\ RI FRPPRQ�ILVKHV LQ�WKH %HULQJ�6HD DQG 1RUWKHDVWHUQ 
3DFLILF� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

'R\OH� 0�-�� :�&� 5XJHQ� DQG�5�'� %URGHXU� ����� 1HXVWRQLF LFKWK\RSODQNWRQ LQ WKH ZHVWHUQ *XOI RI $ODVND GXULQJ� 
VSULQJ� )LVKHU\ %XOOHWLQ ������������ 

(VFKP\HU��:�1���DQG�(�6��+HUDOG� ����� $ ILHOG�JXLGH WR�3DFLILF FRDVW ILVKHV� 1RUWK $PHULFD� +RXJKWRQ 0LIIOLQ &R�� 
%RVWRQ� ����S� 

)ULW]� /�:� ����� 2WKHU VSHFLHV In 6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV RI 
WKH�%HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQV DV 3URMHFWHG IRU ����� 1RUWK�3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� 
����:HVW �WK $YHQXH� 6XLWH ���� $QFKRUDJH� $. ������ 

+DUW� -�/� ����� 3DFLILF ILVKHV RI &DQDGD� )LVKHULHV 5HV� %G� &DQDGD %XOO� ���� 2WWDZD� ����S� 

.HQGDOO��$�:���-U�� DQG -�5��'XQQ������� ,FKWK\RSODQNWRQ�RI WKH FRQWLQHQWDO VKHOI QHDU .RGLDN�,VODQG� $ODVND� 8�6� 
'HS� &RPPHUFH� 12$$ 7HFK� 5HSW 10)6 ��� �� S� 

.HQGDOO� $�:�� -U�� -�5� 'XQQ� DQG� 5�-� :RORWLUD� -U� ����� =RRSODQNWRQ� LQFOXGLQJ LFKWK\RSODQNWRQ DQG� GHFDSRG 
ODUYDH� RI WKH� .RGLDN VKHOI� 1:$)&� 3URFHVVHG 5HSW� ����� $)6&�10)6� ���� 6DQG� 3RLQW :D\� 1(� 
6HDWWOH� :$ ������ ����S� 

2UPVHWK� 2�$� DQG 7� 7HQ%ULQN� ����� %HULQJ�6HD DQG $OHXWLDQ�,VODQGV 6FXOSLQV� In 6WRFN�$VVHVVPHQWV DQG )LVKHU\ 
(YDOXDWLRQ�5HSRUW RI WKH %HULQJ�6HD�$OHXWLDQ�,VODQGV 5HJLRQV� 1RUWK�3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� 
$QFKRUDJH� $.� 



   

                
            

         

              
         

              
             

     

  
    

 
  

  

     

             
          

           
            
             

              
             

         
            

             
            

              
           

           
                

              
         

               

    

             
             

 

     

          
 

        
           

FMP for Groundfish of the BSAI Management Area Appendix D 

5XJHQ� :�&� ����� 6SDWLDO�DQG WHPSRUDO�GLVWULEXWLRQ RI ODUYDO�ILVK LQ WKH ZHVWHUQ *XOI RI $ODVND� ZLWK HPSKDVLV RQ 
WKH SHULRG�RI SHDN�DEXQGDQFH RI ZDOOH\H SROORFN �Theragra chalcogramma� ODUYDH� 1:$)& 3URFHVVHG 5HSW 
������ $)6&�10)6� �����6DQG�3RLQW :D\� 1(� 6HDWWOH� :$ ������ ����S� 

:DOGURQ� .�'� ����� ,FKWK\RSODQNWRQ RI WKH HDVWHUQ %HULQJ 6HD� ���)HEUXDU\����0DUFK ����� 5()0 5HSRUW� $)6&� 
10)6� �����6DQG�3RLQW :D\� 1(� 6HDWWOH� :$ ������ �� S� 

:DOGURQ� .�'�� DQG� %�0� 9LQWHU� ����� ,FKWK\RSODQNWRQ� RI WKH HDVWHUQ %HULQJ 6HD� )LQDO 5HSRUW �58 ����� 
(QYLURQPHQWDO $VVHVVPHQW RI WKH�$ODVNDQ FRQWLQHQWDO VKHOI� 5()0� $)6&� 10)6� ���� 6DQG 3RLQW :D\� 
1(� 6HDWWOH� :$ ������ ���S� 

D.23 Skates (Rajidae) 
7KH VSHFLHV�UHSUHVHQWDWLYHV IRU VNDWHV�DUH� 

$ODVND�VNDWH��Bathyraja parmifera� 
$OHXWLDQ VNDWH��Bathyraja aleutica� 
%HULQJ VNDWH��Bathyraja interrupta� 

D.23.1 Life History and General Distribution: 

6NDWHV �5DMLGDH� LQ WKH %HULQJ 6HD DQG�$OHXWLDQ�,VODQGV �%6$,� RFFXU LQ�WZR�PDLQ WD[RQRPLF JURXSV� VNDWHV 
RI WKH JHQXV Bathyraja �VRIW QRVHG� DQG WKRVH�RI WKH�JHQHUD�Raja DQG�Beringraja �KDUG�QRVHG���Bathyraja 
VNDWHV�PDNH�XS WKH�YDVW PDMRULW\ RI WKH VNDWH ELRPDVV�LQ WKH�%6$,� 6NDWHV�DUH�RYLSDURXV� IHUWLOL]DWLRQ LV 
LQWHUQDO DQG HJJV�DUH�HQFDVHG LQ OHDWKHU\� KRUQHG SRXFKHV� (JJFDVHV�DUH�WKHQ GHSRVLWHG DW KLJKO\ ORFDOL]HG 
QXUVHU\ VLWHV DORQJ WKH XSSHU�FRQWLQWDO VORSH��ZKHUH WKH HPEU\RV GHYHORS IRU�XS�WR���� \HDUV� 1XUVHU\ VLWHV 
DUH�VPDOO� KDYH�D�KLJK GHQVLW\ RI HJJFDVHV� DQG DSSHDU WR EH�XVHG RYHU PDQ\ \HDUV� 6L[ VLWHV�KDYH�EHHQ 
GHVLJQDWHG DV +DELWDW $UHDV� RI 3DUWLFXODU &RQFHUQ �+$3&� E\ WKH 1RUWK 3DFLILF )LVKHU\ 0DQDJHPHQW 
&RXQFLO�� DOWKRXJK�QR�SURWHFWLRQV �L�H� ILVKLQJ JHDU UHVWULFWLRQV� ZHUH�PDQGDWHG IRU WKH� VLWHV� $GXOWV�DQG 
MXYHQLOHV DUH�GHPHUVDO� DQG IHHG RQ ERWWRP LQYHUWHEUDWHV�DQG ILVK� 7KH�KDELWDW XWLOL]HG E\ VNDWHV�GHSHQGV 
RQ WKH�VSHFLHV� $GXOW $ODVND�VNDWHV�DUH�PRVWO\ GLVWULEXWHG DW D�GHSWK RI �� WR ����P RQ�WKH VKHOI�LQ�HDVWHUQ 
%HULQJ 6HD �(%6���ZKHUH WKH\ PDNH XS�a��� RI WKH ELRPDVV��DQG�LQ�WKH $OHXWLDQ�,VODQGV �$,���7KH $OHXWLDQ 
VNDWH�LV�IRXQG PDLQO\ LQ WKH RXWHU�VKHOI DQG XSSHU�VORSH RI�WKH HDVWHUQ %HULQJ 6HD DQG�WKH $OHXWLDQ ,VODQGV 
DW GHSWKV�RI ����WR�����P��7KH %HULQJ VNDWH LV IRXQG�WKURXJKRXW WKH HDVWHUQ�%HULQJ 6HD DQG�OHVV FRPPRQO\� 
LQ�WKH $OHXWLDQ�,VODQGV DW GHSWKV RI ����WR�����P��,Q�WKH (%6��$ODVND VNDWHV DSSHDU WR�PDNH RQWRJHQHWLF 
PLJUDWLRQV IURP WKH QXUVHU\ VLWHV RQ�WKH XSSHU VORSH WR� WKH LQQHU (%6 VKHOI�� UHDFKLQJ WKH LQQHU VKHOI DW 
DSSUR[LPDWHO\ WKH DJH RI PDWXULW\ �� \HDUV�� $GXOWV WKHQ OLNHO\ PDNH ORQJ�GLVWDQFH VHDVRQDO PRYHPHQWV�IRU 
UHSURGXFWLRQ� DQG� IHHGLQJ�� 7KH ELRPDVV RI %6$, VNDWHV HVWLPDWHG� IURP WKH VXUYH\� PRUH WKDQ� GRXEOHG 
EHWZHHQ������DQG ���� DQG�KDV EHHQ VWDEOH VLQFH� 7KH DSSUR[LPDWH XSSHU VL]H OLPLW RI MXYHQLOH ILVK LV 
XQNQRZQ�� 

D.23.2 Relevant Trophic Information 

6NDWHV�IHHG RQ ERWWRP LQYHUWHEUDWHV �FUXVWDFHDQV� PROOXVFV� DQG SRO\FKDHWHV� DQG ILVK� $GXOW VNDWHV KDYH 
IHZ RU QR SUHGDWRUV� EXW MXYHQLOH�VNDWHV��SDUWLFXODUO\ WKRVH�LQ WKH������ FP VL]H�UDQJH� DUH�SUH\HG RQ E\ 
3DFLILF�FRG�DQG�3DFLILF�KDOLEXW� 

D.23.3 Habitat and Biological Associations 

Egg/Spawning� 'HSRVLWV HJJV LQ�OHDWKHU\��KRUQHG�FDVHV LQ�QXUVHU\ VLWHV DORQJ WKH XSSHU FRQWLQHQWDO 
VORSH� 

Juveniles and Adults� $IWHU KDWFKLQJ�� MXYHQLOHV SUREDEO\ UHPDLQ� LQ� VKHOI DQG�VORSH ZDWHUV��EXW 
GLVWULEXWLRQ LV XQNQRZQ��$GXOWV IRXQG DFURVV ZLGH DUHDV RI VKHOI DQG�VORSH DQG�GLVWULEXWLRQ�YDULHV 



   

         

     

 
 

  
 

 
 

 
 

 
         

        

 
 

  
 

  
  

   

   
 

   
  

   

  

            
           

                
  

               

               
    

               
        

                
  

           
           

           
 

                    
            

              
          

             
        

  

     

        
            

           
                

               

FMP for Groundfish of the BSAI Management Area Appendix D 

E\ VSHFLHV� VXUYH\V�IRXQG PRVW VNDWHV�DW GHSWKV� OHVV�WKDQ�����P LQ� WKH HDVWHUQ�%HULQJ 6HD��EXW 
JUHDWHU�WKDQ�����P�LQ�WKH�$OHXWLDQ�,VODQGV�� 

Habitat and Biological Associations: Skates 

Stage - 
EFH 
Level 

Duratio 
n or 
Age Diet/Prey 

Season 
/ Time Location 

Water 
Colum 
n 

Botto 
m 
Type 

Oceanographi 
c Features Other 

(JJV 8 1$ 8 2&6� 863 ' 8 8 

/DUYDH 1$ 1$ 1$ 1$ 1$ 1$ 1$ 

-XYHQLOH 
V 

8 LQYHUWHEUDWHV 
VPDOO�ILVK 

DOO \HDU ,&6��0&6�� 
2&6� 863 

' 8 8 

$GXOWV 8 LQYHUWHEUDWHV 
VPDOO�ILVK 

DOO \HDU 0&6� 
2&6� 863 

' 8 8 

D.23.4 Literature 

$OOHQ��0�-���DQG *�%��6PLWK������� $WODV DQG ]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ WKH�%HULQJ 6HD�DQG 1RUWKHDVWHUQ 
3DFLILF� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 5HSW� 10)6 ��� ��� S� 

(VFKP\HU� :�1�� DQG (�6� +HUDOG� ����� $ ILHOG JXLGH�WR 3DFLILF�FRDVW ILVKHV� 1RUWK $PHULFD� +RXJKWRQ 0LIIOLQ &R�� 
%RVWRQ� ����S� 

+DUW� -�/� ����� 3DFLILF ILVKHV RI &DQDGD� )LVKHULHV 5HV� %G� &DQDGD %XOO� ���� 2WWDZD� ����S� 

+RII� *�5� ����� ,QYHVWLJDWLRQV RI D�VNDWH�QXUVHU\ DUHD�LQ WKH�HDVWHUQ %HULQJ 6HD� )LQDO UHSRUW WR WKH�135%� SURMHFW 
���� 0DUFK �� ����� 

+RII� *�5� ����� 5HSURGXFWLRQ RI WKH $ODVND VNDWH �Bathyraja parmifera� ZLWK�UHJDUG WR QXUVHU\ VLWHV� HPEU\R 
GHYHORSPHQW DQG SUHGDWLRQ� 3K�'� GLVVHUWDWLRQ� 8QLYHUVLW\�RI :DVKLQJWRQ� 6HDWWOH� 

+RII� *� 5� ����� $ QXUVHU\ VLWH RI WKH $ODVND VNDWH �Bathyraja parmifera��LQ�WKH HDVWHUQ�%HULQJ�6HD� )LVK� %XOO�� 
8�6� ������������ 

2UPVHWK� 2�$� ����� $VVHVVPHQW RI WKH VNDWH VWRFN� FRPSOH[� LQ� WKH %HULQJ� 6HD DQG $OHXWLDQ� ,VODQGV� In 6WRFN� 
$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ 5HSRUW IRU WKH�*URXQGILVK 5HVRXUFHV RI WKH�%HULQJ 6HD�$OHXWLDQ�,VODQGV 
5HJLRQV� 1RUWK� 3DFLILF )LVKHU\� 0DQDJHPHQW &RXQFLO� ��� :HVW �WK� $YHQXH� 6XLWH ���� $QFKRUDJH� $. 
������ 

6WHYHQVRQ� '� (�� -� :� 2UU� *� 5� +RII� DQG -� '� 0F(DFKUDQ� ����� (PHUJLQJ SDWWHUQV RI VSHFLHV ULFKQHVV� GLYHUVLW\� 
SRSXODWLRQ GHQVLW\� DQG GLVWULEXWLRQ�LQ�WKH VNDWHV �5DMLGDH� RI $ODVND� )LVK� %XOO�� 8�6� ���������� 

7HVKLPD� .�� DQG 7�.� :LOGHUEXHU� ����� 'LVWULEXWLRQ�DQG DEXQGDQFH RI VNDWHV LQ�WKH HDVWHUQ�%HULQJ 6HD� $OHXWLDQ 
,VODQGV UHJLRQ� DQG�WKH *XOI RI $ODVND� 3S� ��������in +�/��3UDWW��-U���6�+��*UXEHU��DQG 7��7DQLXFKL �HGV��� 
(ODVPREUDQFKV DV OLYLQJ� UHVRXUFHV� DGYDQFHV LQ� WKH ELRORJ\� HFRORJ\� V\VWHPDWLFV DQG WKH VWDWXV RI WKH 
ILVKHULHV� 8�6� 'HS� &RPPHUFH� 12$$ 7HFKQLFDO 5HSRUW ��� 

D.24 Capelin (Mallotus villosus; Osmeridae) 

D.24.1 Life History and General Distribution 

&DSHOLQ LV�D�VKRUW�OLYHG���SHODJLF��VFKRROLQJ ILVK�VSHFLHV ZLWK�D FLUFXPSRODU GLVWULEXWLRQ�WKDW LQFOXGHV WKH 
HQWLUH FRDVWOLQH�RI $ODVND�DQG WKH�%HULQJ 6HD�DQG H[WHQGV�VRXWK DORQJ %ULWLVK &ROXPELD�WR WKH�6WUDLW RI -XDQ 
GH�)XFD� ,Q�WKH 1RUWK�3DFLILF��FDSHOLQ�JURZ WR�D PD[LPXP RI ���FP DQG���\HDUV RI DJH��&DSHOLQ��D PHPEHU 
RI WKH�2VPHULGDH��VPHOWV�� VSDZQ DW DJHV�� WR � LQ VSULQJ DQG VXPPHU �0D\ WKURXJK $XJXVW� HDUOLHU LQ 
VRXWK� ODWHU LQ�QRUWK� ZKHQ DERXW �� WR ���FP RQ�FRDUVH VDQG� ILQH�JUDYHO EHDFKHV� HVSHFLDOO\ LQ 1RUWRQ 



   

             
       

           
         

           
            

            
          

    

            
           

        
            
          

          
           

 
    

     

             
          

           
      
       

    
  

           
          

   

           
        

 

FMP for Groundfish of the BSAI Management Area Appendix D 

6RXQG��QRUWKHUQ�%ULVWRO %D\��DQG�DORQJ WKH $ODVND 3HQLQVXOD� $JH DW �� SHUFHQW PDWXULW\ LV � \HDUV��(DFK 
IHPDOH SURGXFHV �������WR��������HJJV��(JJV KDWFK�LQ���WR���ZHHNV��0RVW FDSHOLQ�GLH DIWHU VSDZQLQJ��/DUYDH 
DQG�MXYHQLOHV DUH GLVWULEXWHG�RQ�WKH LQQHU PLG�VKHOI LQ VXPPHU �UDUHO\ IRXQG�LQ�ZDWHUV GHHSHU WKDQ�DERXW 
����P���DQG�MXYHQLOHV�DQG�DGXOWV FRQJUHJDWH�LQ�IDOO�LQ�PLG�VKHOI ZDWHUV�HDVW RI WKH 3ULELORI ,VODQGV� ZHVW RI 
6W� 0DWWKHZ DQG 6W� /DZUHQFH�,VODQGV� DQG�QRUWK�LQWR WKH *XOI RI $QDG\U��/DUYDH��MXYHQLOHV��DQG DGXOWV 
KDYH�GLXUQDO YHUWLFDO PLJUDWLRQV� IROORZLQJ VFDWWHULQJ OD\HUV� DW QLJKW WKH\ DUH�QHDU VXUIDFH�DQG DW GHSWK 
GXULQJ WKH�GD\� 6PHOWV�DUH�FDSWXUHG GXULQJ WUDZO VXUYH\V� EXW WKHLU VPDOO VL]H�DQG SDWFK\ GLVWULEXWLRQ�UHGXFH 
WKH�UHOLDELOLW\ RI ELRPDVV�HVWLPDWHV� 7KH�DSSUR[LPDWH�XSSHU VL]H�OLPLW RI MXYHQLOH�ILVK LV �� FP� 

D.24.2 Relevant Trophic Information 

&DSHOLQ DUH�LPSRUWDQW SUH\ IRU PDULQH�ELUGV DQG PDPPDOV�DV�ZHOO DV�RWKHU ILVK� 6XUIDFH IHHGLQJ �H�J�� JXOOV� 
DQG�NLWWLZDNHV�� DV ZHOO DV VKDOORZ DQG�GHHS�GLYLQJ SLVFLYRURXV ELUGV �H�J���PXUUHV DQG�SXIILQV� ODUJHO\ 
FRQVXPH VPDOO VFKRROLQJ ILVKHV VXFK�DV FDSHOLQ� HXODFKRQ��KHUULQJ��VDQG�ODQFH��DQG�MXYHQLOH SROORFN��%RWK 
SLQQLSHGV �6WHOOHU VHD OLRQV��QRUWKHUQ�IXU VHDOV� KDUERU VHDOV� DQG LFH�VHDOV� DQG FHWDFHDQV��VXFK DV�KDUERU 
SRUSRLVH� DQG� ILQ� VHL� KXPSEDFN�� DQG EHOXJD ZKDOHV� IHHG�RQ�VPHOWV� ZKLFK�PD\ SURYLGH DQ� LPSRUWDQW 
VHDVRQDO IRRG VRXUFH�QHDU WKH�LFH�HGJH�LQ ZLQWHU� DQG DV�WKH\ DVVHPEOH�QHDUVKRUH�LQ VSULQJ WR�VSDZQ��6PHOWV 
DUH�DOVR IRXQG LQ WKH�GLHWV�RI VRPH�FRPPHUFLDOO\ H[SORLWHG ILVK VSHFLHV� VXFK DV�3DFLILF�FRG� ZDOOH\H�SROORFN� 
DUURZWRRWK�IORXQGHU��3DFLILF�KDOLEXW��VDEOHILVK��*UHHQODQG�WXUERW��DQG�VDOPRQ�WKURXJKRXW�WKH�1RUWK�3DFLILF 
2FHDQ DQG WKH�%HULQJ 6HD� 

D.24.3 Habitat and Biological Associations 

Egg/Spawning� 6SDZQ DGKHVLYH�HJJV��DERXW � PP LQ GLDPHWHU� RQ ILQH JUDYHO RU FRDUVH�VDQG ���� 
WR���PP JUDLQ�VL]H� EHDFKHV LQWHUWLGDOO\ WR�GHSWKV RI XS�WR����P LQ�0D\ WKURXJK�-XO\ LQ�$ODVND 
�ODWHU WR�WKH QRUWK�LQ�1RUWRQ 6RXQG���+DWFKLQJ RFFXUV LQ ��WR ��ZHHNV��0RVW LQWHQVH VSDZQLQJ ZKHQ
FRDVWDO ZDWHU WHPSHUDWXUHV�DUH�� WR � �&� 

Larvae� $IWHU�KDWFKLQJ����WR���PP ODUYDH UHPDLQ�RQ�WKH PLGGOH�LQQHU VKHOI LQ�VXPPHU� GLVWULEXWHG� 
SHODJLFDOO\� FHQWHUV�RI GLVWULEXWLRQ DUH�XQNQRZQ��EXW�KDYH�EHHQ�IRXQG�LQ�KLJK�FRQFHQWUDWLRQV�QRUWK 
RI�8QLPDN ,VODQG��LQ�WKH�ZHVWHUQ�*XOI�RI�$ODVND��DQG�DURXQG�.RGLDN ,VODQG�� 

Juveniles�� ,Q IDOO� MXYHQLOHV DUH GLVWULEXWHG SHODJLFDOO\ LQ PLG�VKHOI ZDWHUV ����WR�����P GHSWK� ���
WR����&���DQG�KDYH EHHQ�IRXQG�LQ�KLJKHVW FRQFHQWUDWLRQV HDVW RI WKH 3ULELORI ,VODQGV��ZHVW RI 6W� 
0DWWKHZ DQG�6W��/DZUHQFH ,VODQGV��DQG�QRUWK�LQWR�WKH *XOI�RI�$QDG\U�� 

Adults� )RXQG LQ SHODJLF VFKRROV LQ LQQHU�PLG�VKHOI LQ VSULQJ�IDOO��IHHG�DORQJ VHPL�SHUPDQHQW IURQWV 
VHSDUDWLQJ LQQHU� PLG��DQG�RXWHU VKHOI UHJLRQV �DSSUR[LPDWHO\ ���DQG�����P���,Q�ZLQWHU��IRXQG LQ 
FRQFHQWUDWLRQV�XQGHU�LFH�HGJH�DQG�DORQJ�PLG�RXWHU�VKHOI� 



   

     

 
 

 
 

 
 

 
 

 
 

  
 

 
 

   
 

    
 

 
 

 
 

 
 

 
 

     
 

 

 
 

  
 

 

 
 

     
 

 
 

 
 

   
  

 
 
 

 

 
 

 

 
 

 

   
  

  
 

 

 
 

 
   

  

               
             

         

                
          

        
       
            

            
    

                
  

             
            

        

                  
             

           
 

               
           

           

               

              
               

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Capelin 

Stage - 
EFH 
Level 

Duration 
or Age Diet/Prey 

Season/ 
Time Location 

Water 
Colum 
n 

Botto 
m 
Type 

Oceano-
graphic 
Features Other 

(JJV �±�� 
ZHHNV WR� 
KDWFK 

QD 0D\±$XJXVW %&+ 
�WR����P� 

' 6� &% �±� �&� 
SHDN 
VSDZQLQJ 

/DUYDH �±�� 
PRQWKV" 

FRSHSRGV 
SK\WRSODQNWR 
Q 

VXPPHU�IDOO� 
ZLQWHU 

,&6� 0&6 1� 3 8 
1$" 

8 

-XYHQLOH 
V 

���� \UV 
XS WR�DJH� 
� 

FRSHSRGV 
HXSKDXVLLGV 

DOO \HDU ,&6� 0&6 3� 8 
1$" 

8 
)" 
LFH�HGJH LQ� 
ZLQWHU 

$GXOWV � \UV 
DJHV �± 
��� 

FRSHSRGV 
HXSKDXVLLGV 
SRO\FKDHWHV 
VPDOO�ILVK 

VSDZQLQJ� 
�0D\± 
$XJXVW� 
QRQ� 
VSDZQLQJ� 
�6HS±$SU� 

%&+ 
�WR����P� 

,&6��0&6�� 
2&6 

'� 6' 

3� 

6� 
&%� * 

1$" ) 
LFH�HGJH LQ� 
ZLQWHU 

���± ��&� 
SHDN 
GLVWULEXWLRQ 
V LQ (%6" 

D.24.4 Literature 

$OOHQ� 0�-� ����� 'HPHUVDO ILVK SUHGDWRUV RI SHODJLF�IRUDJH�ILVKHV LQ WKH�VRXWKHDVWHUQ %HULQJ 6HD� 3S� ����� ,Q�)RUDJH 
ILVKHV RI WKH�VRXWKHDVWHUQ %HULQJ 6HD� 3URFHHGLQJV RI D�&RQIHUHQFH� 1RYHPEHU ����� $QFKRUDJH� $.� 8�6� 
'HSW ,QWHULRU� 0LQHUDOV 0DQDJHPHQW 6HUYLFH� 2&6 6WXG\ 006 �������� 

$OOHQ� 0�-�� DQG *�%� 6PLWK� ����� $WODV DQG ]RRJHRJUDSK\ RI FRPPRQ ILVKHV LQ WKH�%HULQJ 6HD�DQG 1RUWKHDVWHUQ 
3DFLILF� 8�6� 'HS� &RPPHUFH� 12$$ 7HFK� 5HSW� 10)6 ��� ����S� 

&UDZIRUG� 7�:� ����� 9HUWHEUDWH SUH\ RI Phocoenoides dalli �'DOO V SRUSRLVH�� DVVRFLDWHG ZLWK WKH�-DSDQHVH�KLJK VHDV 
VDOPRQ ILVKHU\ LQ WKH�1RUWK 3DFLILF�2FHDQ� 0�6� 7KHVLV� 8QLY� :DVKLQJWRQ� 6HDWWOH� �� S� 

'R\OH��0�-���:�&��5XJHQ��DQG 5�'� %URGHXU� ����� 1HXVWRQLF LFKWK\RSODQNWRQ LQ WKH ZHVWHUQ *XOI RI $ODVND GXULQJ� 
VSULQJ� )LVKHU\ %XOOHWLQ ������������ 

(VFKP\HU� :�1�� DQG (�6� +HUDOG� ����� $ ILHOG JXLGH�WR 3DFLILF�FRDVW ILVKHV� 1RUWK $PHULFD� +RXJKWRQ 0LIIOLQ &R�� 
%RVWRQ� ����S� 

)ULW]� /�:� ����� 2WKHU VSHFLHV ,Q�6WRFN�$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV RI 
WKH�%HULQJ 6HD�$OHXWLDQ ,VODQGV 5HJLRQV DV 3URMHFWHG IRU ����� 1RUWK 3DFLILF�)LVKHU\ 0DQDJHPHQW &RXQFLO� 
��� :HVW �WK�$YHQXH� 6XLWH ���� $QFKRUDJH� $. ������ 

)ULW]� /�:�� 9�*� :HVSHVWDG� DQG -�6� &ROOLH� ����� 'LVWULEXWLRQ DQG DEXQGDQFH WUHQGV RI IRUDJH ILVKHV LQ WKH %HULQJ 
6HD�DQG *XOI RI $ODVND� 3S� ������,Q ,V ,W )RRG� $GGUHVVLQJ PDULQH PDPPDO DQG�VHDELUG�GHFOLQHV� :RUNVKRS� 
6XPPDU\� $ODVND�6HD�*UDQW &ROOHJH 3URJUDP 5HSW� 1R� $.�6*������� 8QLY� $ODVND� )DLUEDQNV� $. ������ 
����� 

)URVW� .�-� DQG /� /RZU\� ����� 0DULQH�PDPPDOV DQG IRUDJH� ILVKHV LQ WKH� VRXWKHDVWHUQ %HULQJ 6HD� 3S� ������ ,Q 
)RUDJH�ILVKHV RI WKH� VRXWKHDVWHUQ %HULQJ 6HD� 3URFHHGLQJV RI D�&RQIHUHQFH� 1RYHPEHU ����� $QFKRUDJH� 
$.� 8�6� 'HSW ,QWHULRU� 0LQHUDOV 0DQDJHPHQW 6HUYLFH� 2&6 6WXG\ 006 �������� 

+DUW� -�/� ����� 3DFLILF ILVKHV RI &DQDGD� )LVKHULHV 5HV� %G� &DQDGD %XOO� ���� 2WWDZD� ����S� 

+XQW��*�/���-U�� %� %XUJHVRQ��DQG *�$��6DQJHU� ����D� )HHGLQJ HFRORJ\ RI VHDELUGV RI WKH�HDVWHUQ %HULQJ 6HD� 3S ���� 
��� ,Q '�:� +RRG DQG -�$� &DOGHU �HGV��� 7KH�(DVWHUQ %HULQJ 6HD�6KHOI� 2FHDQRJUDSK\ DQG 5HVRXUFHV� 9RO� 



   

            
  

                
            

      
 

                

                
         

             
             
    

              
              

  

              
    

             
               

              
    

                
           

              

               
            

               
   

                 
 

                  
 

              
            

         

                 

              
        

             
             

     

               
             

             
     

FMP for Groundfish of the BSAI Management Area Appendix D 

,,� 8�6� 'HSW� &RPPHUFH� 12$$� 2&6($3� 2IILFH� RI 0DULQH� 3ROOXWLRQ $VVHVVPHQW� 8QLY� :$ 3UHVV� 
6HDWWOH� :$� 

+XQW� *�/�� -U�� =� (SSOH\� %� %XUJHVRQ� DQG�5� 6TXLEE� ����E� 5HSURGXFWLYH HFRORJ\� IRRGV DQG�IRUDJLQJ DUHDV RI 
VHDELUGV QHVWLQJ RQ WKH 3ULELORI ,VODQGV� �������� (QYLURQPHQWDO $VVHVVPHQW RI WKH $ODVNDQ� &RQWLQHQWDO 
6KHOI� )LQDO 5HSRUWV RI 3ULQFLSDO�,QYHVWLJDWRUV� 58�����8�6��'HSW��&RPPHUFH��12$$��2&6($3��%RXOGHU� 
&2� 

.DZDNDPL� 7� ����� $ UHYLHZ RI VSHUP ZKDOH IRRG� 6FL� 5HS� :KDOHV 5HV� ,QVW� 7RN\R���� �������� 

.HQGDOO� $�:�� -U�� DQG�-�5� 'XQQ� ����� ,FKWK\RSODQNWRQ RI WKH FRQWLQHQWDO VKHOI QHDU .RGLDN ,VODQG� $ODVND� 8�6� 
'HS� &RPPHUFH� 12$$ 7HFK� 5HSW 10)6 ��� �� S� 

.HQGDOO� $�:�� -U�� -�5� 'XQQ� DQG� 5�-� :RORWLUD� -U� ����� =RRSODQNWRQ� LQFOXGLQJ LFKWK\RSODQNWRQ DQG� GHFDSRG 
ODUYDH� RI WKH� .RGLDN VKHOI� 1:$)& 3URFHVVHG 5HSW� ����� $)6&�10)6� ���� 6DQG� 3RLQW :D\� 1(� 
6HDWWOH� :$ ������ ����S� 

0RUULV� %�)�� 0�6� $OWRQ� DQG +�:� %UDKDP� ����� /LYLQJ PDULQH� UHVRXUFHV RI WKH� *XOI RI $ODVND� D� UHVRXUFH� 
DVVHVVPHQW IRU WKH�*XOI RI $ODVND�&RRN ,QOHW 3URSRVHG 2LO DQG *DV /HDVH�6DOH���� 8�6� 'HSW� &RPPHUFH� 
12$$� 10)6� 

0XUSK\� (�&�� 5�+� 'D\� .�/� 2DNOH\� $�$� +RRYHU� ����� 'LHWDU\ FKDQJHV DQG�SRRU UHSURGXFWLYH SHUIRUPDQFHV LQ� 
JODXFRXV�ZLQJHG�JXOOV� $XN ���� �������� 

1DXPHQNR� (�$� ����� 'LVWULEXWLRQ� ELRORJLFDO FRQGLWLRQ� DQG�DEXQGDQFH RI FDSHOLQ �Mallotus villosus socialsis� LQ 
WKH %HULQJ�6HD� 3S� ������� ,Q 2�$� 0DWKLVHQ DQG .�2� &R\OH��HGV��� (FRORJ\ RI WKH�%HULQJ 6HD� D�UHYLHZ 
RI 5XVVLDQ OLWHUDWXUH� $ODVND�6HD�*UDQW 5HSRUW 1R� ������ $ODVND 6HD *UDQW &ROOHJH 3URJUDP� 8� $ODVND� 
)DLUEDQNV� $. ����������� ����S� 

2UPVHWK� 2�$�� &RQQHUV� /�� *XWWRUPVHQ 0�� DQG -� 9ROOHQZHLGHU� ����� )RUDJH�ILVKHV LQ WKH�*XOI RI $ODVND� ,Q� 
6WRFN�$VVHVVPHQW DQG )LVKHU\�(YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV RI WKH *XOI RI $ODVND 
5HJLRQ� 1RUWK 3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� ����:� �WK $YH�� 6XLWH ���� $QFKRUDJH� $. ������ 

2UPVHWK� 2�$� ����� 6WDWXV RI IRUDJH�VSHFLHV LQ WKH�%HULQJ 6HD�DQG $OHXWLDQ ,VODQGV UHJLRQ� ,Q� 6WRFN $VVHVVPHQW 
DQG )LVKHU\ (YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV RI WKH %HULQJ�6HD DQG $OHXWLDQV ,VODQGV� 

3DKONH� .�$� ����� 3UHOLPLQDU\ VWXGLHV RI FDSHOLQ Mallotus villosus LQ $ODVND�ZDWHUV� $ODVND�'HSW� )LVK *DPH� ,QIR� 
/HDI� ���� ���S� 

3HUH]� 0�$� DQG 0�$� %LJJ� ����� 'LHW RI QRUWKHUQ IXU VHDOV� Callorhinus ursinus� RII�ZHVWHUQ 1RUWK $PHULFD� )LVK� 
%XOO���8�6�������������� 

3LWFKHU� .�:� ����� )RRG�RI WKH KDUERU VHDO� Phoca vitulina richardsi� LQ WKH *XOI RI $ODVND� )LVK� %XOO�� 8�6� �������� 
���� 

5XJHQ� :�&� ����� 6SDWLDO�DQG WHPSRUDO�GLVWULEXWLRQ RI ODUYDO�ILVK LQ WKH ZHVWHUQ�*XOI RI $ODVND� ZLWK�HPSKDVLV RQ 
WKH SHULRG�RI SHDN�DEXQGDQFH RI ZDOOH\H SROORFN �Theragra chalcogramma� ODUYDH� 1:$)& 3URFHVVHG 5HSW 
������ $)6&�10)6� �����6DQG�3RLQW :D\� 1(� 6HDWWOH� :$ ������ ����S� 

6LJOHU� 0� et al� ����� 6XUYH\ VWUDWHJLHV IRU DVVHVVPHQW RI %HULQJ 6HD�IRUDJH�VSHFLHV� 135% ILQDO UHSRUW� SURMHFW ���� 

:DOGURQ� .�'� ����� ,FKWK\RSODQNWRQ RI WKH HDVWHUQ %HULQJ 6HD� ���)HEUXDU\����0DUFK ����� 5()0 5HSRUW� $)6&� 
10)6� �����6DQG�3RLQW :D\� 1(� 6HDWWOH� :$ ������ ���S� 

:DOGURQ�� .�'��� DQG %�0� 9LQWHU� ����� ,FKWK\RSODQNWRQ� RI WKH HDVWHUQ %HULQJ 6HD� )LQDO 5HSRUW �58 ����� 
(QYLURQPHQWDO $VVHVVPHQW RI WKH�$ODVNDQ FRQWLQHQWDO VKHOI� 5()0� $)6&� 10)6� ���� 6DQG 3RLQW :D\� 
1(� 6HDWWOH� :$ ������ ���S� 

:HVSHVWDG� 9�*� ����� 3RSXODWLRQ G\QDPLFV RI 3DFLILF KHUULQJ �Clupea palasii�� FDSHOLQ �Mallotus villosus�� DQG RWKHU 
FRDVWDO SHODJLF�ILVKHV LQ WKH�HDVWHUQ %HULQJ 6HD� 3S� ����� ,Q�)RUDJH ILVKHV RI WKH VRXWKHDVWHUQ�%HULQJ�6HD� 
3URFHHGLQJV RI D &RQIHUHQFH� 1RYHPEHU ����� $QFKRUDJH� $.� 8�6� 'HSW ,QWHULRU� 0LQHUDOV 0DQDJHPHQW 
6HUYLFH� 2&6 6WXG\ 006 �������� 



   

                 
      

        
        

   

     

        
   

           
        

          
             

              
           

           
              

           
        

    

           
            
      

            
          

          
           

     

     

       
   

              
 

         
           

    

FMP for Groundfish of the BSAI Management Area Appendix D 

<DQJ� 0��6� ����� )RRG�KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ WKH *XOI RI $ODVND LQ������ 8�6� 'HSW� 
&RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ����SS� 

<DQJ� 0��6���.��$\GLQ��$��*UHLJ�/DQJ��3� /LYLQJVWRQ+LVWRULFDO�UHYLHZ RI FDSHOLQ �Mallotus villosus� FRQVXPSWLRQ LQ� 
WKH�*XOI RI $ODVND�DQG HDVWHUQ %HULQJ 6HD&RPPHU������ �� S� 

D.25 Eulachon (Thaleichthys pacificus; Osmeridae) 

D.25.1 Life History and General Distribution 

(XODFKRQ LV�D�UHODWLYHO\ VKRUW�OLYHG��DQDGURPRXV��VFKRROLQJ ILVK�VSHFLHV GLVWULEXWHG�IURP WKH 3ULELORI ,VODQGV 
LQ�WKH�HDVWHUQ�%HULQJ�6HD �(%6���WKURXJKRXW�WKH�*XOI RI�$ODVND��*2$���DQG�VRXWK�WR�&DOLIRUQLD��(XODFKRQ� 
D�PHPEHU RI WKH�2VPHULGDH��VPHOWV�� DUH�SHODJLF�EXW RIWHQ RFFXU QHDU WKH ERWWRP DQG DUH JHQHUDOO\�IRXQG� 
LQ�GHHS�ZDWHU�� ,Q� WKH (%6 GXULQJ VXPPHU�� WKHLU GLVWULEXWLRQ� LV FRQFHQWUDWHG� LQ� WKH %HULQJ &DQ\RQ�DUHD 
QRUWKZHVW RI 8QLPDN ,VODQG�RQ�WKH RXWHU VKHOI DQG�XSSHU VORSH��,Q�WKH 1RUWK�3DFLILF��HXODFKRQ�JURZ WR�D 
PD[LPXP DJH�RI � \HDUV DQG�D PD[LPXP VL]H RI ���FP��7KH\ VSDZQ�DW DJHV ��WR����������FP� LQ�VSULQJ 
DQG�HDUO\ VXPPHU �$SULO WKURXJK�-XQH� LQ ULYHUV RQ�FRDUVH VDQG\ ERWWRP��6SDZQLQJ ULYHUV LQ WKH (%6 DUH 
QRW ZHOO NQRZQ��$JH DW ���SHUFHQW PDWXULW\ LV ��\HDUV� (DFK�IHPDOH SURGXFHV DSSUR[LPDWHO\ �������HJJV�� 
ZKLFK�DGKHUH�WR�VDQG�JUDLQV DQG RWKHU�VXEVWUDWHV RQ WKH ULYHU ERWWRP��(JJV KDWFK�LQ����WR��� GD\V DW ��WR��
�&� 0RVW HXODFKRQ GLH�DIWHU ILUVW VSDZQLQJ� /DUYDH�GULIW RXW RI ULYHUV�DQG GHYHORS DW VHD� 6PHOWV�DUH�FDSWXUHG 
GXULQJ WUDZO VXUYH\V� EXW WKHLU VPDOO VL]H� DQG SDWFK\ GLVWULEXWLRQ UHGXFHV� WKH� UHOLDELOLW\ RI ELRPDVV� 
HVWLPDWHV� 7KH�DSSUR[LPDWH�XSSHU VL]H�OLPLW RI MXYHQLOH ILVK LV��� FP� 

D.25.2 Relevant Trophic Information 

(XODFKRQ DUH LPSRUWDQW SUH\ IRU PDULQH�ELUGV�DQG PDPPDOV�DV�ZHOO DV RWKHU ILVK��6XUIDFH IHHGLQJ �H�J��� 
JXOOV�DQG NLWWLZDNHV�� DV ZHOO DV�VKDOORZ DQG GHHS GLYLQJ SLVFLYRURXV�ELUGV��H�J�� PXUUHV�DQG SXIILQV� ODUJHO\ 
FRQVXPH VPDOO VFKRROLQJ ILVKHV VXFK� DV FDSHOLQ�� HXODFKRQ�� KHUULQJ�� VDQG� ODQFH�� DQG� MXYHQLOH SROORFN�� 
3LQQLSHGV��6WHOOHU VHD�OLRQV� QRUWKHUQ IXU VHDOV� KDUERU VHDOV� DQG LFH�VHDOV� DQG FHWDFHDQV��VXFK DV�KDUERU 
SRUSRLVH� DQG� ILQ� VHL� KXPSEDFN�� DQG EHOXJD ZKDOHV� IHHG�RQ�VPHOWV� ZKLFK�PD\ SURYLGH DQ� LPSRUWDQW 
VHDVRQDO IRRG VRXUFH�QHDU WKH�LFH�HGJH LQ�ZLQWHU��DQG DV�WKH\ DVVHPEOH�QHDUVKRUH�LQ VSULQJ WR VSDZQ� 6PHOWV� 
DOVR FRPSULVH�VLJQLILFDQW SRUWLRQV�RI WKH�GLHWV�RI VRPH�FRPPHUFLDOO\ H[SORLWHG ILVK VSHFLHV� VXFK DV 3DFLILF 
FRG�� ZDOOH\H SROORFN�� DUURZWRRWK� IORXQGHU� 3DFLILF KDOLEXW�� VDEOHILVK� *UHHQODQG� WXUERW�� DQG� VDOPRQ 
WKURXJKRXW�WKH�1RUWK�3DFLILF�2FHDQ�DQG�WKH�%HULQJ�6HD�� 

D.25.3 Habitat and Biological Associations 

Egg/Spawning� $QDGURPRXV� UHWXUQ� WR� VSDZQ�LQ� VSULQJ �0D\ WKURXJK�-XQH� LQ�ULYHUV� GHPHUVDO 
HJJV�DGKHUH�WR�ERWWRP�VXEVWUDWH �H�J���VDQG��FREEOH���+DWFKLQJ RFFXUV LQ����WR����GD\V�� 

Larvae��$IWHU KDWFKLQJ� � WR � PP ODUYDH GULIW�RXW�RI ULYHU DQG GHYHORS SHODJLFDOO\ LQ FRDVWDO�PDULQH 
ZDWHUV� FHQWHUV�RI�GLVWULEXWLRQ�DUH�XQNQRZQ�� 

Juveniles and Adults��'LVWULEXWHG SHODJLFDOO\ LQ PLG�VKHOI WR�XSSHU VORSH ZDWHUV ���� WR������P 
ZDWHU GHSWK��� DQG KDYH EHHQ� IRXQG LQ KLJKHVW FRQFHQWUDWLRQV EHWZHHQ WKH 3ULELORI ,VODQGV DQG� 
8QLPDN ,VODQG�RQ�WKH RXWHU�VKHOI��ZHVW�RI�6W��0DWWKHZ DQG�6W��/DZUHQFH�,VODQGV�DQG�QRUWK�LQWR�WKH 
*XOI�RI�$QDG\U�� 



   

     

 
 

  
 

 
 

 

 

 
 

 
 

 
   

 
   

 
 

 
 

 
 

  

     
 

 

   

 

 
 

   
 

 

 
 

 
 

   
  

 
 

 
 

 

 
 

 
 

 

 

  

  

               
             

         

        
       
           

                  
             

          
 

               
             

           

               

                
               

       
  

                
            

     
 

                

         
              

  

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Eulachon 

Stage - 
EFH 
Level 

Duratio 
n or 
Age Diet/Prey 

Season/ 
Time Location 

Water 
Colum 
n 

Botto 
m 
Type 

Oceano 
-
graphic 
Feature 
s Other 

(JJV ��±��� 
GD\V 

QD $SULO±-XQH ULYHUV� 
): 

' 6� 
�&%"�� 

��± ��& IRU� 
HJJ� 
GHYHORSPH 
QW 

/DUYDH �±�� 
PRQWKV" 

FRSHSRGV 
SK\WRSODQNWRQ 
P\VLGV� ODUYDH 

VXPPHU�IDOO ,&6 " 3" 8� 
1$" 

8 

-XYHQLOHV ���� \UV 
XS�WR� 
DJH�� 

FRSHSRGV 
HXSKDXVLLGV 

DOO \HDU 0&6� 
2&6� 
863 

3� 8� 
1$" 

8 
)" 

$GXOWV � \UV 
DJHV �± 
��� FRSHSRGV 

HXSKDXVLLGV 

VSDZQLQJ 
�0D\±-XQH� 
QRQ� 
VSDZQLQJ� 
�-XO\±$SU� 

ULYHUV� 
): 

0&6� 
2&6� 
863 

' 

3� 

6� 
�&%"�� 
1$" )" 

D.25.4 Literature 

$OOHQ� 0�-� ����� 'HPHUVDO ILVK SUHGDWRUV RI SHODJLF�IRUDJH�ILVKHV LQ WKH�VRXWKHDVWHUQ %HULQJ 6HD� 3S� ����� ,Q�)RUDJH 
ILVKHV RI WKH�VRXWKHDVWHUQ %HULQJ 6HD� 3URFHHGLQJV RI D�&RQIHUHQFH� 1RYHPEHU ����� $QFKRUDJH� $.� 8�6� 
'HSW ,QWHULRU� 0LQHUDOV 0DQDJHPHQW 6HUYLFH� 2&6 6WXG\ 006 �������� 

&UDZIRUG� 7�:� ����� 9HUWHEUDWH SUH\ RI Phocoenoides dalli �'DOO V SRUSRLVH�� DVVRFLDWHG ZLWK WKH�-DSDQHVH�KLJQ VHDV 
VDOPRQ ILVKHU\ LQ WKH�1RUWK 3DFLILF�2FHDQ� 0�6� 7KHVLV� 8QLY� :DVKLQJWRQ� 6HDWWOH� ���S� 

)ULW]� /�:�� 9�*� :HVSHVWDG� DQG -�6� &ROOLH� ����� 'LVWULEXWLRQ DQG DEXQGDQFH WUHQGV RI IRUDJH ILVKHV LQ WKH %HULQJ 
6HD�DQG *XOI RI $ODVND� 3S� ������,Q ,V ,W )RRG� $GGUHVVLQJ PDULQH PDPPDO DQG�VHDELUG�GHFOLQHV� :RUNVKRS� 
6XPPDU\� $ODVND�6HD�*UDQW &ROOHJH�3URJUDP 5HSW� 1R� $.�6*������� 8QLY� $ODVND� )DLUEDQNV� $. ������ 
����� 

)URVW� .�-� DQG /� /RZU\� ����� 0DULQH�PDPPDOV DQG IRUDJH� ILVKHV LQ WKH� VRXWKHDVWHUQ %HULQJ 6HD� 3S� ������ ,Q 
)RUDJH ILVKHV RI WKH VRXWKHDVWHUQ %HULQJ 6HD� 3URFHHGLQJV RI D�&RQIHUHQFH� 1RYHPEHU ����� $QFKRUDJH� 
$.� 8�6� 'HSW ,QWHULRU� 0LQHUDOV 0DQDJHPHQW 6HUYLFH� 2&6 6WXG\ 006 �������� 

+DUW� -�/� ����� 3DFLILF ILVKHV RI &DQDGD� )LVKHULHV 5HV� %G� &DQDGD %XOO� ���� 2WWDZD� ����S� 

+XQW��*�/���-U�� %� %XUJHVRQ� DQG *�$� 6DQJHU� ����D� )HHGLQJ HFRORJ\ RI VHDELUGV RI WKH�HDVWHUQ %HULQJ 6HD� 3S ���� 
��� ,Q '�:� +RRG DQG -�$� &DOGHU �HGV��� 7KH�(DVWHUQ %HULQJ 6HD�6KHOI� 2FHDQRJUDSK\ DQG 5HVRXUFHV� 9RO� 
,,�� 8�6�� 'HSW�� &RPPHUFH�� 12$$�� 2&6($3�� 2IILFH RI 0DULQH 3ROOXWLRQ� $VVHVVPHQW� 8QLY� :$ 3UHVV� 
6HDWWOH� :$� 

+XQW� *�/�� -U�� =� (SSOH\� %� %XUJHVRQ� DQG�5� 6TXLEE� ����E� 5HSURGXFWLYH HFRORJ\� IRRGV DQG�IRUDJLQJ DUHDV RI 
VHDELUGV QHVWLQJ RQ WKH 3ULELORI ,VODQGV� �������� (QYLURQPHQWDO $VVHVVPHQW RI WKH $ODVNDQ� &RQWLQHQWDO 
6KHOI� )LQDO�5HSRUWV RI 3ULQFLSDO�,QYHVWLJDWRUV� 58�����8�6��'HSW��&RPPHUFH��12$$��2&6($3��%RXOGHU� 
&2� 

.DZDNDPL� 7� ����� $ UHYLHZ RI VSHUP ZKDOH IRRG� 6FL� 5HS� :KDOHV 5HV� ,QVW� 7RN\R���� �������� 

0RUULV�� %�)��� 0�6�� $OWRQ�� DQG +�:�� %UDKDP� ����� /LYLQJ PDULQH� UHVRXUFHV RI WKH� *XOI RI $ODVND� D� UHVRXUFH� 
DVVHVVPHQW IRU WKH�*XOI RI $ODVND�&RRN ,QOHW 3URSRVHG 2LO DQG *DV /HDVH�6DOH���� 8�6� 'HSW� &RPPHUFH� 
12$$� 10)6� 



   

               
            

               
            

             

                  
 

                  
 

               
            

 

               
             

            
    

                   
        

  

     

               
   

    
      

             
               

    
          

    
         

  
  

   
           

    
           

  

          

              
           

         

FMP for Groundfish of the BSAI Management Area Appendix D 

2UPVHWK� 2�$�� &RQQHUV� /�� *XWWRUPVHQ 0�� DQG9ROOHQZHLGHU� ����� )RUDJH ILVKHV LQ�WKH *XOI RI $ODVND� ,Q� 6WRFN� 
$VVHVVPHQW DQG )LVKHU\ (YDOXDWLRQ 5HSRUW IRU WKH�*URXQGILVK 5HVRXUFHV RI WKH�*XOI RI $ODVND�5HJLRQ 

2UPVHWK� 2�$� ����� 6WDWXV RI IRUDJH�VSHFLHV LQ WKH�%HULQJ 6HD�DQG $OHXWLDQ ,VODQGV UHJLRQ� ,Q� 6WRFN $VVHVVPHQW 
DQG )LVKHU\ (YDOXDWLRQ�5HSRUW IRU WKH *URXQGILVK�5HVRXUFHV RI WKH %HULQJ�6HD DQG $OHXWLDQV ,VODQGV� 
1RUWK 3DFLILF )LVKHU\ 0DQDJHPHQW &RXQFLO� ����:� �WK $YH�� 6XLWH ���� $QFKRUDJH� $. ������ 

3HUH]� 0�$� DQG 0�$� %LJJ� ����� 'LHW RI QRUWKHUQ IXU VHDOV� Callorhinus ursinus� RII ZHVWHUQ 1RUWK $PHULFD� )LVK� 
%XOO���8�6�������������� 

3LWFKHU� .�:� ����� )RRG�RI WKH KDUERU VHDO� Phoca vitulina richardsi� LQ WKH *XOI RI $ODVND� )LVK� %XOO�� 8�6� �������� 
���� 

6DQJHU� *�$� ����� 'LHWV DQG�IRRG�ZHE�UHODWLRQVKLSV RI VHDELUGV LQ�WKH *XOI RI $ODVND DQG DGMDFHQW PDULQH UHJLRQV� 
2XWHU &RQWLQHQWDO 6KHOI (QYLURQPHQWDO $VVHVVPHQW 3URJUDP� )LQDO 5HSRUWV RI 3ULQFLSDO ,QYHVWLJDWRUV ��� 
�������� 

:HVSHVWDG� 9�*� ����� 3RSXODWLRQ G\QDPLFV RI 3DFLILF KHUULQJ �Clupea palasii�� FDSHOLQ �Mallotus villosus�� DQG RWKHU 
FRDVWDO SHODJLF�ILVKHV LQ WKH�HDVWHUQ %HULQJ 6HD� 3S� ����� ,Q�)RUDJH ILVKHV RI WKH VRXWKHDVWHUQ�%HULQJ�6HD� 
3URFHHGLQJV RI D�&RQIHUHQFH� 1RYHPEHU ����� $QFKRUDJH� $.� 8�6� 'HSW ,QWHULRU� 0LQHUDOV 0DQDJHPHQW 
6HUYLFH� 2&6�6WXG\ 006 �������� 

<DQJ� 0�6� ����� )RRG KDELWV RI WKH FRPPHUFLDOO\ LPSRUWDQW JURXQGILVKHV LQ WKH *XOI RI $ODVND LQ ����� 8�6� 'HSW� 
&RPPHUFH� 12$$ 7HFK� 0HPR� 10)6�$)6&���� ����SS�'HFHPEHU ��� ���� 

D.26 Grenadiers (family Macrouridae) 

D.26.1 Life History and General Distribution 

$W OHDVW VHYHQ VSHFLHV�RI JUHQDGLHU DUH NQRZQ WR RFFXU LQ $ODVNDQ ZDWHUV� EXW RQO\ WKUHH�DUH�FRPPRQO\ 
IRXQG�DW�GHSWKV�VKDOORZ�HQRXJK�WR�EH�HQFRXQWHUHG�LQ�FRPPHUFLDO ILVKLQJ�RSHUDWLRQV�RU LQ�ILVK�VXUYH\V� 
JLDQW JUHQDGLHU �Albatrossia pectoralis���3DFLILF�JUHQDGLHU �Coryphaenoides acrolepis���DQG�SRSH\H 
JUHQDGLHU��Coryphaenoides cinereus���2I WKHVH��JLDQW�JUHQDGLHU KDV WKH VKDOORZHVW GHSWK�GLVWULEXWLRQ�DQG� 
WKH�ODUJHVW ELRPDVV� DQG KHQFH�LV�E\ IDU WKH�PRVW IUHTXHQWO\ FDXJKW JUHQDGLHU LQ $ODVND� 2Q WKH VORSH� 
�!��� PHWHUV� JLDQW JUHQDGLHU KDYH�E\ IDU WKH�KLJKHVW FDWFK SHU XQLW HIIRUW DQG ELRPDVV�LQ 10)6 WUDZO 
VXUYH\V��$GXOWV�DUH�FDXJKW�LQ�10)6�ORQJOLQH DQG�WUDZO�VXUYH\V�EXW�QR�RWKHU OLIH�VWDJHV�DUH IRXQG�LQ�DQ\ 
10)6 VXUYH\V� 7KH�JUHDW PDMRULW\ RI JLDQW JUHQDGLHU FDXJKW LQ VXUYH\V�DUH�IHPDOH�����������7KHVH 
UHVXOWV�LPSO\�WKDW�PXFK�RI�WKH�PDOH�SRSXODWLRQ�PD\�UHVLGH LQ�GHSWKV�!������WKDW DUH�QRW FRYHUHG�E\�WKH 
VXUYH\� DW OHDVW GXULQJ WKH�VXPPHU SHULRG ZKHQ WKH�VXUYH\ LV�RFFXUULQJ� 

*LDQW JUHQDGLHU UDQJH�IURP�%DMD�&DOLIRUQLD��0H[LFR�DURXQG�WKH�DUF�RI�WKH�QRUWK�3DFLILF�2FHDQ�WR�-DSDQ�� 
LQFOXGLQJ�WKH�%HULQJ�6HD�DQG�WKH�6HD�RI�2NKRWVN��DQG�WKH\�DUH�DOVR�IRXQG�RQ�VHDPRXQWV LQ�WKH�*XOI�RI 
$ODVND�DQG�RQ�WKH�(PSHURU�6HDPRXQW�FKDLQ�LQ�WKH�1RUWK�3DFLILF��,Q�$ODVND��WKH\ DUH�HVSHFLDOO\ DEXQGDQW 
RQ WKH�FRQWLQHQWDO VORSH�LQ ZDWHUV�!��� P GHSWK� *LDQW JUHQDGLHU DUH�WKH�ODUJHVW LQ VL]H�RI WKH�ZRUOG¶V� 
JUHQDGLHU�VSHFLHV��PD[LPXP�ZHLJKW�RI�RQH�LQGLYLGXDO LQ�D�%HULQJ�6HD WUDZO VXUYH\�ZDV������NJ��,Q�D 
IHPDOH�PDWXULW\ VWXG\� WKH�PD[LPXP DJH�ZDV��� \HDUV DQG WKH�DJH�DW ��� PDWXULW\ IRU IHPDOHV�LQ WKH� 
*2$�ZDV����\HDUV�DQG�WKH OHQJWK�DW�����PDWXULW\�ZDV����FP��SUH�DQDO�ILQ�OHQJWK�� 

3DFLILF JUHQDGLHU KDYH�D�JHRJUDSKLF�UDQJH�QHDUO\ LGHQWLFDO WR WKDW RI JLDQW JUHQDGLHU� L�H�� %DMD�&DOLIRUQLD�� 
0H[LFR�WR�-DSDQ���3RSH\H�JUHQDGLHU�UDQJH�IURP�2UHJRQ�WR�-DSDQ��&RPSDUHG�WR�JLDQW�JUHQDGLHU��ERWK� 
VSHFLHV�DUH PXFK VPDOOHU DQG JHQHUDOO\ IRXQG LQ GHHSHU ZDWHU� )RRG VWXGLHV�RII WKH�8�6� :HVW &RDVW 
LQGLFDWH�WKDW 3DFLILF�JUHQDGLHU DUH PRUH�EHQWKLF LQ WKHLU KDELWDW WKDQ DUH�JLDQW JUHQDGLHU� DV�WKH�IRUPHU 
VSHFLHV�IHG PRVWO\ RQ ERWWRP RUJDQLVPV�VXFK DV�SRO\FKDHWHV� P\VLGV� DQG FUDEV� 



   

    

            
                

         
           

         
        

 

   
         

  
    

            
           

           
             

       

     

   
           

              
   

FMP for Groundfish of the BSAI Management Area Appendix D 

D.26.2 Relevant Trophic Information 

7KH RQO\ IRRG� VWXGLHV RQ� JUHQDGLHUV LQ� WKH QRUWKHDVW 3DFLILF KDYH EHHQ� RQ� DGXOWV�� 2QH VWXG\ RI JLDQW 
JUHQDGLHU RII WKH 8�6� ZHVW FRDVW FRQFOXGHG WKDW WKH ILVK IHG SULPDULO\ RII�ERWWRP RQ EDWK\� DQG PHVRSHODJLF 
IRRG� LWHPV WKDW LQFOXGHG�JRQDWLG�VTXLGV� YLSHUILVK��GHHS�VHD�VPHOWV� DQG P\FWRSKLGV� 6PDOOHU VWXGLHV RI 
JLDQW JUHQDGLHU IRRG�KDELWV LQ�$ODVND�VKRZHG JHQHUDOO\ VLPLODU UHVXOWV� ,Q WKH�$OHXWLDQ ,VODQGV� WKH�GLHW 
FRPSULVHG�PRVWO\ VTXLG�DQG�P\FWRSKLGV �<DQJ ������ ZKHUHDV LQ�WKH *XOI RI $ODVND��VTXLG�DQG�SDVLSKDHLG 
VKULPS�SUHGRPLQDWHG�DV SUH\ �<DQJ HW DO��������� 5HVHDUFK�RQ�WKHVH GHHS�VHD�SUH\ RUJDQLVPV�LQ $ODVND�KDV 
EHHQ�YLUWXDOO\�QRQ�H[LVWHQW��VR�LQIRUPDWLRQ�RQ�SUH\�DYDLODELOLW\�RU�SRVVLEOH�YDULDWLRQV�LQ�DEXQGDQFH�RI�SUH\ 
DUH�XQNQRZQ�� 

,Q�FRQWUDVW�WR�JLDQW�JUHQDGLHU��D VWXG\�RI�3DFLILF�JUHQDGLHU�IRRG�KDELWV�RII�WKH�8�6��ZHVW FRDVW�IRXQG�D 
PXFK�KLJKHU FRQVXPSWLRQ RI EHQWKLF�IRRG LWHPV�VXFK DV�SRO\FKDHWHV� FXPDFHDQV� P\VLGV� DQG MXYHQLOH� 
7DQQHU FUDEV��Chionoecetes�VS����HVSHFLDOO\�LQ�VPDOOHU�LQGLYLGXDOV��&DUULRQ�DOVR�FRQWULEXWHG�WR�LWV GLHW��DQG� 
ODUJHU LQGLYLGXDOV�FRQVXPHG VRPH�SHODJLF�SUH\ LQFOXGLQJ�VTXLGV��ILVK��DQG�EDWK\SHODJLF�P\VLGV� 

7KH RQO\ GRFXPHQWHG SUHGDWRUV�RI JLDQW JUHQDGLHU DUH 3DFLILF VOHHSHU VKDUNV�DQG %DLUG¶V�EHDNHG ZKDOHV� 
6SHUP ZKDOHV�DUH�DQRWKHU SRWHQWLDO SUHGDWRU� DV�WKH\ DUH�NQRZQ WR GLYH�WR GHSWKV�LQKDELWHG E\ JLDQW 
JUHQDGLHU RQ WKH�VORSH�DQG KDYH�EHHQ REVHUYHG GHSUHGDWLQJ RQ ORQJOLQH�FDWFKHV�RI JLDQW JUHQDGLHU� *LDQW 
JUHQDGLHU LV�D�UHODWLYHO\ ODUJH�DQLPDO WKDW LV�FRQVLGHUHG DQ DSH[ SUHGDWRU LQ LWV HQYLURQPHQW RQ WKH�GHHS 
VORSH� VR LW PD\ KDYH�UHODWLYHO\ IHZ SUHGDWRUV�DV�DQ DGXOW�� 

D.26.3 Habitat and Biological Associations 

/LWWOH�RU�QR�HQYLURQPHQWDO LQIRUPDWLRQ�KDV�EHHQ�FROOHFWHG�LQ�$ODVND�IRU WKH�GHHS�VORSH�KDELWDW LQ�ZKLFK� 
JUHQDGLHUV�OLYH� 7KH DEVHQFH�RI ODUYDH�RU SRVW�ODUYDH�JLDQW JUHQDGLHU LQ ODUYDO VXUYH\V�LQ $ODVND� ZKLFK 
KDYH�QHDUO\ DOO EHHQ FRQGXFWHG LQ XSSHU SDUWV�RI WKH�ZDWHU FROXPQ� LPSOLHV�WKDW ODUYDO JLDQW JUHQDGLHU PD\ 
UHVLGH�LQ GHHSHU ZDWHU� 



   

     

 

 
 

  
 

 
  

 
  

        

        

 
 

 
 

    
 

 
 

 
 

 

 

 
  

 
 

 
 

 

  

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
  
 

 

  

 
       

  

  
       

 
            

 
 

 

FMP for Groundfish of the BSAI Management Area Appendix D 

Habitat and Biological Associations: Grenadiers 

Oceano 
Stage - 
EFH 
Level 

Durati 
on or 
Age Diet/Prey 

Season/ 
Time Location 

Water 
Column 

Bottom 
Type 

-graphic 
Feature 
s 

Oth 
er 

(JJV 8 QD 8 8 8 8 8 

/DUYDH 8 8 8 8 8 8 8 

-XYHQLOH 
V 

8 WR���� 
\HDUV 

8 DOO \HDU FRQWLQHQWDO 
VORSH� GHHS� 

6RPHWLPH 
V FDXJKW 

8 8 

VKHOI ZLWK 
JXOOH\V DQG� 
RWKHU 
KDELWDWV 

ERWWRP 
WHQGLQJ� 
JHDU� 

�IHZ� SUHVXPDEO 
MXYHQLOHV 
KDYH�EHHQ� 
IRXQG� 

\�' 

$GXOWV ������ 
\HDUV 

RSSRUWXQLVWL 
F� JRQDWLG� 
VTXLGV� 
YLSHUILVK� 
GHHS�VHD� 
VPHOWV� 
P\FWRSKLGV� 
SDVLSKDHLG� 
VKULPS 

6SDZQLQJ� 
PD\ EH�\HDU� 
URXQG� 

FRQWLQHQWDO 
VORSH� DQG� 
GHHS�VKHOI 
JXOOH\V 

&DXJKW 
ZLWK 
ERWWRP 
WHQGLQJ� 
JHDU� 
SUHVXPDEO 
\�' 

/LNOH\ LQ� 
PRVW ERWWRP 
W\SHV 

8 

D.26.4 Literature 

%DNNDOD��5��*���:��$��.DUS��*��)��:DOWHUV��7��6DVDNL��0��7��:LOVRQ��7��0��6DPSOH��$��0��6KLPDGD��'�� 
$GDPV��DQG�&��(��$UPLVWHDG��������� 'LVWULEXWLRQ��DEXQGDQFH��DQG�ELRORJLFDO�FKDUDFWHULVWLFV�RI 
JURXQGILVK�LQ�WKH�HDVWHUQ %HULQJ 6HD�EDVHG RQ UHVXOWV�RI 8�6��-DSDQ�ERWWRP�WUDZO DQG�PLGZDWHU 
VXUYH\V�GXULQJ -XQH�6HSWHPEHU�������12$$�7HFK��0HPR��10)6�)�1:&����������S� 

%ULWW��/��/���DQG�0��+��0DUWLQ����������'DWD�UHSRUW�������*XOI�RI�$ODVND�ERWWRP�WUDZO�VXUYH\��0HPR�� 
10)6�$)6&����������S�� 

%XUWRQ��(��-����������5DGLRPHWULF�DJH�GHWHUPLQDWLRQ�RI�WKH�JLDQW�JUHQDGLHU��Albatrossia pectoralis� XVLQJ 
���3E����5D�GLVHTXLOLEULD� 0DVWHU¶V�WKHVLV� 6DQ )UDQFLVFR 6WDWH�8QLYHUVLW\� �� S� 

%XVE\��0��6����������$Q�XQXVXDO�PDFURXULG�ODUYD��*DGLIRUPHV��IURP�6DQ�-XDQ�,VODQG��:DVKLQJWRQ��86$�� 
����������� 

&ODXVHQ��'��0���DQG-��������$VVHVVPHQW�RI�JUHQDGLHUV LQ�WKH�*XOI�RI�$ODVND��HDVWHUQ�%HULQJ�6HD��DQG� 
$OHXWLDQ ,VODQGV� ,Q 6WRFN DVVHVVPHQW DQG ILVKHU\ HYDOXDWLRQ UHSRUW IRU WKH�JURXQGILVK UHVRXUFHV 
RI�WKH�*XOI�RI�$ODVND�DQG�%HULQJ�6HD�$OHXWLDQ�,VODQGV�UHJLRQV��$SSHQGL[�����1RUWK�3DFLILF 
)LVKHU\�0DQDJHPHQW�&RXQFLO������:��WK�$YH���6XLWH������$QFKRUDJH�$.������� 

'UD]HQ��-��&���7��:��%XFNOH\��DQG�*��5��+RII����������7KH�IHHGLQJ�KDELWV�RI�VORSH�GZHOOLQJ�PDFURXULG� 
ILVKHV LQ�WKH�HDVWHUQ�1RUWK�3DFLILF��,������������� 



   

    
 

 

  
 

 
 

  
         

   
 

        
          

 

    
          

 

  
         

 

      
 

  
           
      

 

  

    

   
 

  
      

 
     

  

FMP for Groundfish of the BSAI Management Area Appendix D 

'UD]HQ��-��&����������(QHUJHWLFV�RI JUHQDGLHU ILVKHV� In�$��0��2UORY�DQG�7��,ZDPRWR��(GLWRUV���*UHQDGLHUV 
RI�WKH�ZRUOG�RFHDQV��ELRORJ\��VWRFN�DVVHVVPHQW��DQG�ILVKHULHV��S������������$PHU��)LVK��6RF 
6\PSRV��������3XEOLVKHG�E\�$PHU��)LVK��6RF���%HWKHVGD��0'�� 

(VFKPH\HU��:��1���(�+HUDOG��DQG�+��+DPPDQQ����������$�ILHOG�JXLGH�WR�3DFLILF�FRDVW ILVKHV RI�1RUWK� 
$PHULFD���+RXJKWRQ�0LIIOLQ�&R���%RVWRQ������S� 

*RGGDUG��3���DQG=LPPHUPDQQ����������'LVWULEXWLRQ��DEXQGDQFH��DQG�ELRORJLFDO�FKDUDFWHULVWLFV�RI 
JURXQGILVK�LQ�WKH�HDVWHUQ�%HULQJ�6HD EDVHG�RQ�UHVXOWV�RI�8�6��ERWWRP�WUDZO�VXUYH\V�GXULQJ�-XQH� 
6HSWHPEHU��������$)6&�3URFHVVHG������������S���$YDLODEOH IURP�1DWLRQDO�0DULQH�)LVKHULHV 
6HUYLFH� $ODVND�)LVKHULHV�6FLHQFH�&HQWHU� ���� 6DQG 3RLQW :D\ 1(� 6HDWWOH�:$ ������� 

+RII��*��5���DQG�/%ULWW���������5HVXOWV�RI WKH �����HDVWHUQ�%HULQJ�6HD�XSSHU�FRQWLQHQWDO 
VORSH�VXUYH\�RI�JURXQGILVK�DQG�LQYHUWHEUDWH UHVRXUFHV������S�� 

,ZDPRWR��7���DQG�'��/��6WHLQ� ����� $ V\VWHPDWLF�UHYLHZ RI WKH�UDWWDLO ILVKHV��0DFURXULGDH� *DGLIRUPHV� 
IURP 2UHJRQ DQG DGMDFHQW ZDWHUV� 2FFDVLRQDO 3DSHUV�RI WKH�&DOLIRUQLD�$FDGHP\ RI 6FLHQFHV�1R� 
��������S� 

/XQVIRUG��&��DQG�&��-��5RGJYHOOHU����������)�9 Ocean Prowler FUXLVH UHSRUW 23��������ORQJOLQH�VXUYH\�RI 
WKH�*XOI RI $ODVND�DQG HDVWHUQ %HULQJ 6HD� 0D\ ���$XJXVW ��� ����� $ODVND�)LVKHULHV�6FLHQFH� 
&HQWHU��$XNH�%D\�/DERUDWRULHV��������3RLQW�/HQD�/RRS�5G���-XQHDX��$.������� 

/XQVIRUG��&���&��-��5RGJYHOOHU��DQG�3��0DOHFKD����������)�9 Alaskan Leader FUXLVH�UHSRUW $/�������� 
ORQJOLQH�VXUYH\ RI WKH�*XOI RI $ODVND�DQG HDVWHUQ $OHXWDLQ ,VODQGV� 0D\ ���$XJXVW������������ 
$ODVND�)LVKHULHV�6FLHQFH�&HQWHU��$XNH�%D\�/DERUDWRULHV��������3RLQW�/HQD�/RRS�5G���-XQHDX�� 
$.������� 

0HFNOHQEXUJ�7��$��0HFNOHQEXUJ��DQG�/��.��7KRUVWHLQVRQ�������� )LVKHV�RI $ODVND� $PHU� )LVK� 6RF�� 
%HWKHVGD��0DU\ODQG��������S� 

2UORY��$��0���DQG�6����������6RPH�ELRORJLFDO�IHDWXUHV RI�3DFLILF VOHHSHU�VKDUN��Somniosus pacificus 
�%LJHORZ et 6FKURHGHU ����� �6TXDOLGDH�� LQ WKH�QRUWKZHVWHUQ 3DFLILF 2FHDQ� 3ROLVK $FDGHP\ RI 
6FLHQFHV� 1DWLRQDO 6FLHQWLILF�&RPPLWWHH�RQ 2FHDQLF�5HVHDUFK� ,QVWLWXWH�RI 2FHDQRJUDSK\� 
8QLYHUVLW\�RI�*GDQVN���2FHDQRORJLFDO�6WXGLHV�)9,,, 1R������������� 

5RGJYHOOHU��&��-���'��0��&ODXVHQ��-��-��1DJOHU��DQG�&��+XWFKLQVRQ���5HSURGXFWLYH FKDUDFWHULVWLFV�DQG 
PRUWDOLW\�RI�IHPDOH�JLDQW�JUHQDGLHUV�LQ�WKH�QRUWKHUQ�3DFLILF�2FHDQ�&RDVW��)LVK���'\QDPLFV�� 
0DQDJHPHQW� DQG (FRV\VWHP 6FL� ��������� 

5RQKROW��/��/���.��7HVKLPD��DQG�'��:��.HVVOHU���7KH�JURXQGILVK�UHVRXUFHV�RI WKH�$OHXWLDQ ,VODQGV�UHJLRQ 
DQG�VRXWKHUQ�%HULQJ�6HD ������������DQG��������8�6��'HS��&RPPHU���12$$�7HFK��0HPR�� 
10)6�$)6&���������S�� 

6DVDNL��7���DQG�.��7HVKLPD��������� 'DWD UHSRUW�RQ�DEXQGDQFH�LQGLFHV�RI�IODWILVKHV��URFNILVKHV��VKRUWVSLQH 
WKRUQ\KHDG� DQG JUHQDGLHUV�EDVHG RQ WKH�UHVXOWV�IURP -DSDQ�8�6��MRLQW ORQJOLQH�VXUYH\V������������ 
�'RFXPHQW�VXEPLWWHG�WR�WKH�$QQXDO�0HHWLQJ�RI�WKH�,QWHUQDWLRQDO�1RUWK�3DFLILF�)LVKHULHV 
&RPPLVVLRQ��7RN\R��-DSDQ�������2FWREHU�� ���S���)LVKHULHV�$JHQF\�RI -DSDQ��)DU 6HDV )LVKHULHV 
5HVHDUFK /DERUDWRU\� ������2ULGR��6KLPL]X��-DSDQ������ 



   

  
 

           
 

 
      

 

   
  

 

FMP for Groundfish of the BSAI Management Area Appendix D 

7XSRQRJRY��9��1��������� 6HDVRQDO�PLJUDWLRQV�RI�WKH�JUHQDGLHU Coryphaenoides pectoralis�LQ�WKH�6HD�RI 
2NKRWVN�DQG�FRQWLJXRXV�ZDWHUV��-��0DU��%LR���������������� 

:DONHU��:��$���-��*��0HDG��DQG/��%URZQHOO��-U����������'LHWV�RI�%DLUG¶V�EHDNHG�ZKDOHV��Berardius bairdii�� 
LQ WKH�VRXWKHUQ 6HD�RI 2NKRWVN DQG RII WKH�3DFLILF�FRDVW RI +RQVKX� -DSDQ� 0DULQH�0DPPDO 
6FLHQFH������� ��������� 

<DQJ��0�6��������� )RRG�KDELWV�RI�WKH�LPSRUWDQW�JURXQGILVKHV LQ�WKH�$OHXWLDQ�,VODQGV�LQ������DQG�������� 
$)6&�3URFHVVHG�5HS���������� ��� S� �$YDLODEOH�IURP 1DWLRQDO 0DULQH�)LVKHULHV�6HUYLFH� 
$ODVND�)LVKHULHV�6FLHQFH�&HQWHU�������6DQG�3RLQW�:D\�1(��6HDWWOH�:$�������� 

<DQJ��0�6���.��'RGG��5��+LESVKPDQ��DQG�$��:KLWHKRXVH����������)RRG�KDELWV�RI JURXQGILVKHV LQ�WKH�*XOI 
RI�$ODVND�LQ������DQG��������8�6��'HSDUWPHQW�RI�&RPPHUFH��12$$�7HFKQLFDO 0HPRUDQGXP 
10)6�$)6&�� 



       

                 
 

         
       

      

     

       

     

     

        
        

       
     

         

       
     
    

    
     

     
  
        

   
    

   
   

    
     

  

  
   

 

E Appendix E Maps of Essential Fish Habitat 

0DSV�RI HVVHQWLDO ILVK KDELWDW DUH LQFOXGHG LQ WKLV VHFWLRQ IRU�WKH IROORZLQJ VSHFLHV �OLIH VWDJH LV LQGLFDWHG LQ 
SDUHQWKHVHV�� 

)LJXUHV (�� WR (��� :DOOH\H SROORFN �DGXOW��MXYHQLOH� ODUYDH� HJJ� 

)LJXUHV (��� WR (��� 3DFLILF FRG �DGXOW��MXYHQLOH��ODUYDH� 

)LJXUHV (��� WR (��� 6DEOHILVK �DGXOW��MXYHQLOH� 

)LJXUHV (����WR�(��� <HOORZILQ VROH �DGXOW��MXYHQLOH��ODUYDH��HJJ� 

)LJXUHV (��� WR (��� *UHHQODQG WXUERW �DGXOW��MXYHQLOH��ODUYDH� 

)LJXUHV (����WR�(��� $UURZWRRWK IORXQGHU �DGXOW��MXYHQLOH��ODUYDH�� 

)LJXUHV (����WR�(��� .DPFKDWND IORXQGHU �DGXOW��MXYHQLOH� 

)LJXUHV (��� WR (��� 1RUWKHUQ URFN VROH �DGXOW��MXYHQLOH��ODUYDH� 

)LJXUHV (����WR (��� $ODVND 3ODLFH �DGXOW��MXYHQLOH� ODUYDH� HJJ� 

)LJXUHV (����WR�(���� 5H[ VROH �DGXOW��MXYHQLOH� ODUYDH� HJJ� 

)LJXUHV (�����WR�(���� 'RYHU VROH �DGXOW��MXYHQLOH� 

)LJXUHV (���� WR (���� )ODWKHDG VROH �DGXOW��MXYHQLOH� ODUYDH� HJJ� 

)LJXUHV (�����WR�(���� 3DFLILF RFHDQ SHUFK �DGXOW��MXYHQLOH� ODUYDH� 

)LJXUHV (�����WR�(���� 1RUWKHUQ URFNILVK �DGXOW��MXYHQLOH� 

)LJXUHV (�����WR�(���� 6KRUWUDNHU�URFNILVK �DGXOW��MXYHQLOH� 

)LJXUHV (�����WR���� %ODFNVSRWWHG ��DGXOW��MXYHQLOH� 

)LJXUHV�(�����WR�(���� 5RXJKH\H URFNILVK �ODWH MXYHQLOHV�DGXOWV� 

)LJXUHV (�����WR�(���� 'XVN\ URFNILVK �DGXOW��MXYHQLOH� 

)LJXUH (�����WR�(���� 6KRUWVSLQH�WKRUQ\KHDG�URFNILVK��DGXOW��MXYHQLOH�� 

)LJXUHV (���� WR (���� $WND�PDFNHUHO �DGXOW��MXYHQLOH� ODUYDH� HJJ� 

)LJXUHV (�����WR�(���� %LJPRXWK�VFXOSLQ��DGXOW��MXYHQLOH� 

)LJXUHV (�����WR�(���� *UHDW VFXOSLQ��DGXOW��MXYHQLOH� 

)LJXUHV (�����WR�(���� $ODVND�VNDWH��DGXOW��MXYHQLOH 

)LJXUHV (�����WR�(���� $OHXWLDQ�VNDWH��DGXOW��MXYHQLOH� 

)LJXUHV (�����WR�(���� %HULQJ�VNDWH �DGXOW��MXYHQLOH� 

)LJXUHV (�����WR (���� 0XG�VNDWHV �DGXOWV��MXYHQLOH� 

)LJXUHV�(�����WR�(���� 6RXWKHUQ�URFN�VROH��DGXOW��MXYHQLOH��ODUYDH� 

)LJXUHV�(�����WR�(���� 2FWRSXV��DGXOW� 

)LJXUHV�(�����WR�(���� <HOORZ ,ULVK�ORUG��DGXOW��MXYHQLOH� 
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Figure E-1 EFH distribution of EBS Walleye Pollock adult, fall. 

Figure E-2 EFH distribution of EBS Walleye pollock adult, spring. 
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FMP for Groundfish of the BSAI Management Area Appendix E 

Figure E-3 EFH distribution of EBS Walleye pollock adult, summer 

Figure E-4 EFH distribution of EBS Walleye pollock adult, winter. 
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Figure E-5 EFH distribution of EBS Walleye pollock eggs, summer. 

Figure E-6 EFH distribution of EBS Walleye pollock juvenile, summer. 
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Figure E-7 EFH distribution of EBS Walleye pollock larvae, summer. 

Figure E-8 EFH distribution of AI Walleye pollock adult, fall. 
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Figure E-9 EFH distribution of AI Walleye pollock adult, spring. 

Figure E-10 EFH distribution of AI Walleye pollock adult, summer. 

Figure E-11 EFH distribution of AI Walleye pollock adult, winter. 
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Figure E-12 EFH distribution of AI Walleye pollock egg, summer. 

Figure E-13 EFH distribution of AI Walleye pollock juvenile, summer. 

Figure E-14 EFH distribution of AI Walleye pollock larvae, summer. 
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Figure E-15 EFH distribution of EBS Pacific cod adult, fall. 

Figure E-16 EFH distribution of EBS Pacific cod adult, spring. 
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Figure E-17 EFH distribution of EBS Pacific cod adult, summer. 

Figure E-18 EFH distribution of EBS Pacific cod adult, winter. 
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Figure E-19 EFH distribution of EBS Pacific cod juvenile, summer. 

Figure E-20 EFH distribution of EBS Pacific cod larvae, summer. 
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Figure E-21 EFH distribution of AI Pacific cod adult, fall. 

Figure E-22 EFH distribution of AI Pacific cod adult, spring. 

Figure E-23 EFH distribution of AI Pacific cod adult, summer. 
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Figure E-24 EFH distribution of AI Pacific cod adult, winter. 

Figure E-25 EFH distribution of AI Pacific cod juvenile, summer. 

Figure E-26 EFH distribution of AI Pacific cod larvae, summer. 
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Figure E-27 EFH distribution of EBS Sablefish adult, fall. 

Figure E-28 EFH distribution of EBS Sablefish adult, spring. 
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Figure E-29 EFH distribution of EBS Sablefish adult, summer. 

Figure E-30 EFH distribution of EBS Sablefish adult, winter. 
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Figure E-31 EFH distribution of EBS Sablefish juvenile, summer. 

Figure E-32 EFH distribution of AI Sablefish adult, fall. 
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Figure E-33 EFH distribution of AI Sablefish adult, spring. 

Figure E-34 EFH distribution of AI Sablefish adult, summer. 

Figure E-35 EFH distribution of AI Sablefish adult, winter. 
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Figure E-36 EFH distribution of AI Sablefish juvenile, summer. 

Figure E-37 EFH distribution of EBS Yellowfin sole juvenile, summer. 
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Figure E-38 EFH distribution of EBS Yellowfin sole larvae, summer. 

Figure E-39 EFH distribution of EBS Yellowfin sole adult, fall. 
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Figure E-40 EFH distribution of EBS Yellowfin sole adult, spring. 

Figure E-41 EFH distribution of EBS Yellowfin sole adult, summer. 
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Figure E-42 EFH distribution of EBS Yellowfin sole adult, winter. 

Figure E-43 EFH distribution of EBS Yellowfin sole egg, summer. 
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Figure E-44 EFH distribution of EBS Greenland turbot adult, fall. 

Figure E-45 EFH distribution of EBS Greenland turbot adult, spring. 
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Figure E-46 EFH distribution of EBS Greenland turbot adult, summer. 

Figure E-47 EFH distribution of EBS Greenland turbot adult, winter. 
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Figure E-48 EFH distribution of EBS Greenland turbot, juvenile, summer. 

Figure E-49 EFH distribution of EBS Greenland turbot larvae, summer. 
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Figure E-50 EFH distribution of AI Greenland turbot adult, fall. 

Figure E-51 EFH distribution of AI Greenland turbot adult, spring. 

Figure E-52 EFH distribution of AI Greenland turbot adult, summer. 
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Figure E-53 EFH distribution of AI Greenland turbot adult, winter. 

Figure E-54 EFH distribution of AI Greenland turbot juvenile, summer. 
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Figure E-55 EFH distribution of EBS Arrowtooth flounder adult, fall. 

Figure E-56 EFH distribution of EBS Arrowtooth flounder adult, spring. 
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Figure E-57 EFH distribution of EBS Arrowtooth flounder adult, summer. 

Figure E-58 EFH distribution of EBS Arrowtooth flounder adult, winter. 
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Figure E-59 EFH distribution of EBS Arrowtooth flounder juvenile, summer. 

Figure E-60 EFH distribution of EBS Arrowtooth flounder larvae, summer. 
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Figure E-61 EFH distribution of AI Arrowtooth flounder adult, fall. 

Figure E-62 EFH distribution of AI Arrowtooth flounder adult, spring. 

Figure E-63 EFH distribution of AI Arrowtooth flounder adult, summer. 
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Figure E-64 EFH distribution of AI Arrowtooth flounder adult, winter. 

Figure E-65 EFH distribution of AI Arrowtooth flounder juvenile, summer. 

Figure E-66 EFH distribution of AI Arrowtooth flounder larvae, summer. 



        

        

        

z 
0 
(") 
(0 

z 
0 .... 
(0 

z 
0 

Q) 
en 
tO 

-0 
::::, - z :.;::::: 
ro 0 

r--
__J tO 

z 
0 
tO 
tO 

z 
0 
(") 
tO 

176°W 172°W 168°W 164°W 160°W 

Longitude 

z 
0 
(") 
(0 

z 
0 .... 
(0 

z 
0 

Q) 
en 
tO 

-0 
::::, - z :.;::::: 
ro 0 

r--
__J tO 

z 
0 
tO 
tO 

z 
0 
(") 
tO 

176°W 172°W 168°W 164°W 160°W 

Longitude 

FMP for Groundfish of the BSAI Management Area Appendix E 

Figure E-67 EFH distribution of EBS Kamchatka flounder adult, fall. 

Figure E-68 EFH distribution of EBS Kamchatka flounder adult, spring. 
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Figure E-69 EFH distribution of EBS Kamchatka flounder adult, summer. 

Figure E-70 EFH distribution of EBS Kamchatka flounder adult, winter. 
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Figure E-71 EFH distribution of EBS Kamchatka flounder juvenile, summer. 

Figure E-72 EFH distribution of AI Kamchatka flounder adult, fall. 
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Figure E-73 EFH distribution of AI Kamchatka flounder adult, spring. 

Figure E-74 EFH distribution of AI Kamchatka flounder adult, summer. 

Figure E-75 EFH distribution of AI Kamchatka flounder adult, winter. 
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Figure E-76 EFH distribution of AI Kamchatka flounder juvenile, summer. 

Figure E-77 EFH distribution of EBS Northern rock sole adult, fall. 
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Figure E-78 EFH distribution of EBS Northern rock sole adult, spring. 

Figure E-79 EFH distribution of EBS Northern rock sole adult, summer. 
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Figure E-80 EFH distribution of EBS Northern rock sole adult, winter. 

Figure E-81 EFH distribution of EBS Northern rock sole juvenile, summer. 
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Figure E-82 EFH distribution of EBS Northern rock sole larvae, summer. 

Figure E-83 EFH distribution of AI Northern rock sole adult, fall. 
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Figure E-84 EFH distribution of AI Northern rock sole adult, spring. 

Figure E-85 EFH distribution of AI Northern rock sole adult, summer. 

Figure E-86 EFH distribution of AI Northern rock sole adult, winter. 
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Figure E-87 EFH distribution of AI Northern rock sole juvenile, summer. 

Figure E-88 EFH distribution of AI Northern rock sole larvae, summer. 
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Figure E-89 EFH distribution of EBS Alaska plaice adult, fall. 

Figure E-90 EFH distribution of EBS Alaska plaice adult, spring. 
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Figure E-91 EFH distribution of EBS Alaska plaice adult, summer. 

Figure E-92 EFH distribution of EBS Alaska plaice adult, winter. 
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Figure E-93 EFH distribution of EBS Alaska plaice egg, summer. 

Figure E-94 EFH distribution of EBS Alaska plaice larvae, summer. 
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Figure E-95 EFH distribution of EBS Rex sole adult, fall. 

Figure E-96 EFH distribution of EBS Rex sole adult, spring. 
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Figure E-97 EFH distribution of EBS Rex sole adult, summer. 

Figure E-98 EFH distribution of EBS Rex sole adult, winter. 
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Figure E-99 EFH distribution of EBS Rex sole egg, summer. 

Figure E-100 EFH distribution of EBS Rex sole juvenile, summer. 
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Figure E-101 EFH distribution of AI Rex sole adult, fall. 

Figure E-102 EFH distribution of AI Rex sole adult, spring. 

Figure E-103 EFH distribution of AI Rex sole adult, summer. 
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Figure E-104 EFH distribution of AI Rex sole adult, winter. 

Figure E-105 EFH distribution of AI Rex sole egg, summer. 

Figure E-106 EFH distribution of AI Rex sole juvenile, summer. 
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Figure E-107 EFH distribution of EBS Dover sole adult, spring. 

Figure E-108 EFH distribution of EBS Dover sole adult, summer. 
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Figure E-109 EFH distribution of EBS Dover sole adult, winter. 

Figure E-110 EFH distribution of EBS Dover sole juvenile, summer. 
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Figure E-111 EFH distribution of AI Dover sole adult, spring. 

Figure E-112 EFH distribution of AI Dover sole adult, summer. 

Figure E-113 EFH distribution of AI Dover sole juvenile, summer. 
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Figure E-114 EFH distribution of EBS Flathead sole juvenile, summer. 

Figure E-115 EFH distribution of EBS Flathead sole larvae, summer. 
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Figure E-116 EFH distribution of EBS Flathead sole adult, fall. 

Figure E-117 EFH distribution of EBS Flathead sole adult, spring. 
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Figure E-118 EFH distribution of EBS Flathead sole adult, summer. 

Figure E-119 EFH distribution of EBS Flathead sole adult, winter. 
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Figure E-120 EFH distribution of EBS Flathead sole egg, summer. 

Figure E-121 EFH distribution of AI Flathead sole adult, fall. 
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Figure E-122 EFH distribution of AI Flathead sole adult, spring. 

Figure E-123 EFH distribution of AI Flathead sole adult, summer. 

Figure E-124 EFH distribution of AI Flathead sole adult, winter. 



        

         

         

(J) 
"O 
::i -·..:; ro 

.....J 

(J) 
"O 
::i -

z 
0 .... 
LO 

z 
0 m 
~ 

z 
0 ..... 
LO 

·..:; z 
ro o 

.....J m 
~ 

-r" 

I 

176°E 

176°E 

180°E 

1ao0 E 

176°W 

Longitude 

17s•w 

Longitude 

1?2°w 168°W 164°W 

1?2°w 168°W 

FMP for Groundfish of the BSAI Management Area Appendix E 

Figure E-125 EFH distribution of AI Flathead sole egg, summer. 

Figure E-126 EFH distribution of AI Flathead sole juvenile, summer. 



        

          

          

z 
0 
(") 
(0 

z 
0 .... 
(0 

z 
0 

Q) 
0) 
tO 

"O 
::::, - z :.;::::: 
ro 0 

r--
...J tO 

z 
0 
tO 
tO 

z 
0 
(") 
tO 

176°W 172°W 168°W 164°W 160°W 

Longitude 

z 
0 
(") 
(0 

z 
0 .... 
(0 

z 
0 

Q) 
0) 
tO 

"O 
::::, - z :.;::::: 
ro 0 

r--
...J IO 

z 
0 
tO 
tO 

z 
0 
(") 
tO 

176°W 172°W 168°W 164°W 160°W 

Longitude 

FMP for Groundfish of the BSAI Management Area Appendix E 

Figure E-127 EFH distribution of EBS Pacific ocean perch adult, fall. 

Figure E-128 EFH distribution of EBS Pacific ocean perch adult, spring. 
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Figure E-129 EFH distribution of EBS Pacific ocean perch adult, summer. 

Figure E-130 EFH distribution of EBS Pacific ocean perch adult, winter. 
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Figure E-131 EFH distribution of EBS Pacific ocean perch juvenile, summer. 

Figure E-132 EFH distribution of EBS Pacific ocean perch larvae, summer. 
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Figure E-133 EFH distribution of AI Pacific ocean perch adult, fall. 

Figure E-134 EFH distribution of AI Pacific ocean perch adult, spring. 

Figure E-135 EFH distribution of AI Pacific ocean perch adult, summer. 
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Figure E-136 EFH distribution of AI Pacific ocean perch adult, winter. 

Figure E-137 EFH distribution of AI Pacific ocean perch juvenile, summer. 

Figure E-138 EFH distribution of AI Pacific ocean perch larvae, summer. 
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Figure E-139 EFH distribution of EBS Northern rockfish adult, spring. 

Figure E-140 EFH distribution of EBS Northern rockfish adult, fall. 
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Figure E-141 EFH distribution of EBS Northern rockfish adult, summer. 

Figure E-142 EFH distribution of EBS Northern rockfish adult, winter. 
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Figure E-143 EFH distribution of AI Northern rockfish adult, fall. 

Figure E-144 EFH distribution of AI Northern rockfish adult, spring. 

Figure E-145 EFH distribution of AI Northern rockfish adult, summer. 
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Figure E-146 EFH distribution of AI Northern rockfish adult, winter. 

Figure E-147 EFH distribution of AI Northern rockfish juvenile, summer. 
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Figure E-148 EFH distribution of EBS Shortraker rockfish adult, fall. 

Figure E-149 EFH distribution of EBS Shortraker rockfish adult, spring. 
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Figure E-150 EFH distribution of EBS Shortraker rockfish adult, summer. 

Figure E-151 EFH distribution of EBS Shortraker rockfish adult, winter. 
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Figure E-152 EFH distribution of EBS Shortraker rockfish juvenile, summer. 

Figure E-153 EFH distribution of AI Shortraker rockfish adult, fall. 
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Figure E-154 EFH distribution of AI Shortraker rockfish adult, spring. 

Figure E-155 EFH distribution of AI Shortraker rockfish adult, summer. 

Figure E-156 EFH distribution of AI Shortraker rockfish adult, winter. 
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Figure E-157 EFH distribution of AI Shortraker rockfish juvenile, summer. 

Figure E-158 EFH distribution of EBS Blackspotted rockfish juvenile, summer. 
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Figure E-159 EFH distribution of EBS Blackspotted rockfish adult, summer. 

Figure E-160 EFH distribution of AI Blackspotted rockfish adult, summer. 
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Figure E-161 EFH distribution of AI Blackspotted rockfish juvenile, summer. 

Figure E-162 EFH distribution of EBS Rougheye rockfish adult, fall. 
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Figure E-163 EFH distribution of EBS Rougheye rockfish adult, spring. 

Figure E-164 EFH distribution of EBS Rougheye rockfish adult, summer. 
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Figure E-165 EFH distribution of EBS Rougheye rockfish adult, winter. 

Figure E-166 EFH distribution of EBS Rougheye rockfish juvenile, summer. 
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Figure E-167 EFH distribution of AI Rougheye rockfish adult, fall. 

Figure E-168 EFH distribution of AI Rougheye rockfish adult, spring. 

Figure E-169 EFH distribution of AI Rougheye rockfish adult, summer. 
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Figure E-170 EFH distribution of Rougheye rockfish adult, winter. 

Figure E-171 EFH distribution of AI Rougheye rockfish juvenile, summer. 
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Figure E-172 EFH distribution of EBS Dusky rockfish adult, fall. 

Figure E-173 EFH distribution of EBS Dusky rockfish adult, spring. 
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Figure E-174 EFH distribution of EBS Dusky rockfish adult, summer. 

Figure E-175 EFH distribution of EBS Dusky rockfish adult, winter. 
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Figure E-176 EFH distribution of AI Dusky rockfish adult, fall. 

Figure E-177 EFH distribution of AI Dusky rockfish adult, spring. 

Figure E-178 EFH distribution of AI Dusky rockfish adult, summer. 
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Figure E-179 EFH distribution of AI Dusky rockfish adult, winter. 

Figure E-180 EFH distribution of AI Dusky rockfish juvenile, summer. 
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Figure E-181 EFH distribution of EBS Shortspine thornyhead rockfish juvenile, summer. 

Figure E-182 EFH distribution of EBS Shortspine thornyhead rockfish adult, fall. 
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Figure E-183 EFH distribution of EBS Shortspine thornyhead rockfish adult, spring. 

Figure E-184 EFH distribution of EBS Shortspine thornyhead rockfish adult, summer. 
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Figure E-185 EFH distribution of EBS Shortspine thornyhead rockfish adult, winter. 

Figure E-186 EFH distribution of AI Shortspine thornyhead rockfish adult, fall. 
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Figure E-187 EFH distribution of AI Shortspine thornyhead rockfish adult, spring. 

Figure E-188 EFH distribution of AI Shortspine thornyhead rockfish adult, summer. 

Figure E-189 EFH distribution of AI Shortspine thornyhead rockfish adult, winter. 
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Figure E-190 EFH distribution of AI Shortspine thornyhead rockfish juvenile, summer. 

Figure E-191 EFH distribution of EBS Atka mackerel larvae, summer. 
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Figure E-192 EFH distribution of EBS Atka mackerel adult, fall. 

Figure E-193 EFH distribution of EBS Atka mackerel adult, spring. 
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Figure E-194 EFH distribution of EBS Atka mackerel adult, summer. 

Figure E-195 EFH distribution of EBS Atka mackerel adult, winter. 
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Figure E-196 EFH distribution of AI Atka mackerel adult, fall. 

Figure E-197 EFH distribution of AI Atka mackerel adult, spring. 

Figure E-198 EFH distribution of AI Atka mackerel adult, summer. 
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Figure E-199 EFH distribution of AI Atka mackerel adult, winter. 

Figure E-200 EFH distribution of AI Atka mackerel egg, summer. 

Figure E-201 EFH distribution of AI Atka mackerel juvenile, summer. 
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Figure E-202 EFH distribution of EBS Bigmouth sculpin adult, fall. 

Figure E-203 EFH distribution of EBS Bigmouth sculpin adult, spring. 
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Figure E-204 EFH distribution of EBS Bigmouth sculpin adult, summer. 

Figure E-205 EFH distribution of EBS Bigmouth sculpin adult, winter. 
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Figure E-206 EFH distribution of EBS Bigmouth sculpin juvenile, summer. 

Figure E-207 EFH distribution of AI Bigmouth sculpin adult, fall. 
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Figure E-208 EFH distribution of AI Bigmouth sculpin adult, spring. 

Figure E-209 EFH distribution of AI Bigmouth sculpin adult, summer. 

Figure E-210 EFH distribution of AI Bigmouth sculpin adult, winter. 
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Figure E-211 EFH distribution of AI Bigmouth sculpin juvenile, summer. 

Figure E-212 EFH distribution of EBS Great sculpin juvenile, summer. 
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Figure E-213 EFH distribution of EBS Great sculpin adult, fall. 

Figure E-214 EFH distribution of EBS Great sculpin adult, spring. 
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Figure E-215 EFH distribution of EBS Great sculpin adult, summer. 

Figure E-216 EFH distribution of EBS Great sculpin adult, winter. 
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Figure E-217 EFH distribution of AI Great sculpin adult, spring. 

Figure E-218 EFH distribution of AI Great sculpin adult, summer. 

Figure E-219 EFH distribution of AI Great sculpin adult, winter. 
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Figure E-220 EFH distribution of AI Great sculpin juvenile, summer. 

Figure E-221 EFH distribution of EFH distribution of EBS Alaska skate adult, fall. 
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Figure E-222 EFH distribution of EBS Alaska skate adult, spring. 

Figure E-223 EFH distribution of EBS Alaska skate adult, summer. 
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Figure E-224 EFH distribution of EBS Alaska skate adult, winter. 

Figure E-225 EFH distribution of EBS Alaska skate juvenile, summer. 
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Figure E-226 EFH distribution of AI Alaska skate adult, fall. 

Figure E-227 EFH distribution of AI Alaska skate adult, spring. 

Figure E-228 EFH distribution of AI Alaska skate adult, fall. 
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Figure E-229 EFH distribution of AI Alaska skate adult, spring. 

Figure E-230 EFH distribution of AI Alaska skate adult, summer. 

Figure E-231 EFH distribution of AI Alaska skate adult, winter. 
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Figure E-232 EFH distribution of AI Alaska skate juvenile, summer. 

Figure E-233 EFH distribution of EBS Aleutian skate adult, fall. 
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Figure E-234 EFH distribution of EBS Aleutian skate adult, spring. 

Figure E-235 EFH distribution of EBS Aleutian skate adult, summer. 
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Figure E-236 EFH distribution of EBS Aleutian skate adult, winter. 

Figure E-237 EFH distribution of Aleutian skate juvenile, summer. 



        

         

         

         

z 
0 ... 
LO 

Q) 
"C 
::J -·~ z cu 0 
_J m 

s:t 

176°E 

z 
0 .... 
LO 

Q) 
"C 
::J -:.;::; z cu 0 
_J m 

s:t 

176°E 

z 
0 

u, 
Q) 

"C 
2 
~ z 

0 
_J m 

s:t 

I 
176°E 

1eo0 E 

1so0 E 

1eo0 E 

17s•w 

Longitude 

176°W 

Longitude 

176°W 

Longitude 

1n·w 

172•w 

1?2°w 

16e0 w 164°W 

1se· w 1s4•w 

168°W 164°W 

FMP for Groundfish of the BSAI Management Area Appendix E 

Figure E-238 EFH distribution of AI Aleutian skate adult, fall. 

Figure E-239 EFH distribution of AI Aleutian skate adult, spring. 

Figure E-240 EFH distribution of AI Aleutian skate adult, summer. 
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Figure E-241 EFH distribution of AI Aleutian skate adult, winter. 

Figure E-242 EFH distribution of AI Aleutian skate juvenile, summer. 



        

        

        

z 
0 
(") 
(0 

z 
0 .... 
(0 

z 
0 

Q) 
Ol 
lO 

"C 
::::, - z ·.;::: 
ro 0 

r--
....J lO 

z 
0 
lO 
lO 

z 
0 
(") 
lO 

176°W 172°W 168°W 164°W 160°W 

Longitude 

z 
0 
(") 
(0 

z 
0 .... 
(0 

z 
0 

Q) 
Ol 
lO 

"C 
::::, - z ·.;::: 
ro 0 

r--
....J I.() 

z 
0 
lO 
lO 

z 
0 
(") 
lO 

176°W 172°W 168°W 164°W 160°W 

Longitude 

FMP for Groundfish of the BSAI Management Area Appendix E 

Figure E-243 EFH distribution of EBS Bering skate adult, summer. 

Figure E-244 EFH distribution of EBS Bering skate juvenile, summer. 
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Figure E-245 EFH distribution of AI Bering skate adult, summer. 

Figure E-246 EFH distribution of AI Bering skate juvenile, summer. 
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Figure E-247 EFH distribution of EBS Mud skate adult, fall. 

Figure E-248 EFH distribution of EBS Mud skate adult, spring. 
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Figure E-249 EFH distribution of EBS Mud skate adult, summer. 

Figure E-250 EFH distribution of EBS Mud skate adult, winter. 
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Figure E-251 EFH distribution of EBS Mud skate juvenile, summer. 

Figure E-252 EFH distribution of AI Mud skate adult, fall. 
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Figure E-253 EFH distribution of AI Mud skate adult, spring. 

Figure E-254 EFH distribution of AI Mud skate adult, summer. 

Figure E-255 EFH distribution of AI Mud skate adult, winter. 
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Figure E-256 EFH distribution of AI Mud skate juvenile, summer. 

Figure E-257 EFH distribution of EBS Southern rock sole adult, fall. 
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Figure E-258 EFH distribution of EBS Southern rock sole adult, spring. 

Figure E-259 EFH distribution of EBS Southern rock sole adult, summer. 
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Figure E-260 EFH distribution of EBS Southern rock sole adult, winter. 

Figure E-261 EFH distribution of EBS Southern rock sole juvenile, summer. 
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Figure E-262 EFH distribution of EBS Southern rock sole larvae, summer. 

Figure E-263 EFH distribution of AI Southern rock sole adult, sole. 
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Figure E-264 EFH distribution of AI Southern rock sole adult, spring. 

Figure E-265 EFH distribution of AI Southern rock sole adult, summer. 

Figure E-266 EFH distribution of AI Southern rock sole adult, winter. 
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Figure E-267 EFH distribution of AI Southern rock sole juvenile, summer. 

Figure E-268 EFH distribution of EBS Octopus adult, fall. 



        

       

       

z 
0 
(") 
(0 

z 
0 ..... 
(0 

z 
a.> 

"O 
::::, - z :.;::::: 
ro 0 

I'-
__J l{) 

z 
0 
l{) 
l{) 

z 
0 
(") 
l{) 

176°W 172°W 168°W 164°W 160°W 

Longitude 

z 
0 
(") 
(0 

z 
0 ..... 
(0 

z 
0 

I-0) 
a.> l{) 

"O 
::::, - z :.;::::: 
ro 0 

I'-
__J l{) 

z 
0 
l{) 
l{) 

z 
0 
(") 
lO 

176°W 172°W 168°W 164°W 160°W 

Longitude 

FMP for Groundfish of the BSAI Management Area Appendix E 

Figure E-269 EFH distribution of EBS Octopus adult, spring. 

Figure E-270 EFH distribution of EBS Octopus adult, summer. 
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Figure E-271 EFH distribution of EBS Octopus adult, winter. 

Figure E-272 EFH distribution of AI Octopus adult, fall. 
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Figure E-273 EFH distribution of AI Octopus adult, spring. 

Figure E-274 EFH distribution of AI Octopus adult, summer. 

Figure E-275 EFH distribution of AI Octopus adult, winter. 
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Figure E-276 EFH distribution of EBS Yellow Irish lord adult, fall. 

Figure E-277 EFH distribution of EBS Yellow Irish lord adult, spring. 
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Figure E-278 EFH distribution of EBS Yellow Irish lord adult, summer 

Figure E-279 EFH distribution of EBS Yellow Irish lord adult, winter. 
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Figure E-280 EFH distribution of EBS Yellow Irish lord juvenile, summer. 

Figure E-281 EFH distribution of AI Yellow Irish lord adult, fall. 
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Figure E-282 EFH distribution of AI Yellow Irish lord adult, spring. 

Figure E-283 EFH distribution of AI Yellow Irish lord adult, summer. 

Figure E-284 EFH distribution of AI Yellow Irish lord adult, winter. 
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Figure E-285 EFH distribution of AI Yellow Irish lord juvenile, summer. 
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F. Appendix F Adverse Effects on Essential 
Fish Habitat 

7KLV DSSHQGL[ LQFOXGHV D GLVFXVVLRQ RI ILVKLQJ �6HFWLRQ )��� DQG QRQ�ILVKLQJ �6HFWLRQ )��� DFWLYLWLHV WKDW PD\ 
DGYHUVHO\ DIIHFW HVVHQWLDO ILVK KDELWDW �()+� IRU %HULQJ�6HD DQG $OHXWLDQ ,VODQGV �%6$,� JURXQGILVK��DV ZHOO 
DV D GLVFXVVLRQ RI WKH SRWHQWLDO LPSDFW RI FXPXODWLYH HIIHFWV RQ ()+ �6HFWLRQ )���� 

F.1 Fishing Activities that may Adversely Affect Essential Fish Habitat 

F.1.1 Overview 

7KLV DSSHQGL[ DGGUHVVHV WKH UHTXLUHPHQW LQ (VVHQWLDO )LVK +DELWDW �()+� UHJXODWLRQV ����&RGH RI )HGHUDO 
5HJXODWLRQV >&)5@ ��������D�����L�� WKDW HDFK )03 PXVW FRQWDLQ DQ HYDOXDWLRQ RI WKH SRWHQWLDO DGYHUVH HIIHFWV 
RI DOO UHJXODWHG ILVKLQJ DFWLYLWLHV RQ�()+� 7KLV HYDOXDWLRQ PXVW �� GHVFULEH HDFK ILVKLQJ DFWLYLW\� �� UHYLHZ 
DQG�GLVFXVV DOO DYDLODEOH UHOHYDQW LQIRUPDWLRQ� DQG �� SURYLGH FRQFOXVLRQV UHJDUGLQJ ZKHWKHU DQG�KRZ HDFK 
ILVKLQJ DFWLYLW\ DGYHUVHO\ DIIHFWV ()+� 5HOHYDQW LQIRUPDWLRQ LQFOXGHV WKH LQWHQVLW\� H[WHQW��DQG�IUHTXHQF\�RI 
DQ\ DGYHUVH HIIHFW RQ�()+� WKH W\SH RI KDELWDW ZLWKLQ ()+ WKDW PD\ EH DIIHFWHG DGYHUVHO\� DQG WKH KDELWDW 
IXQFWLRQV WKDW PD\ EH GLVWXUEHG� 

,Q DGGLWLRQ��WKH HYDOXDWLRQ�VKRXOG �� FRQVLGHU WKH FXPXODWLYH HIIHFWV RI PXOWLSOH ILVKLQJ DFWLYLWLHV RQ ()+� �� 
OLVW DQG�GHVFULEH WKH EHQHILWV RI DQ\ SDVW PDQDJHPHQW DFWLRQV WKDW PLQLPL]H SRWHQWLDO DGYHUVH HIIHFWV RQ 
()+� �� JLYH VSHFLDO DWWHQWLRQ WR DGYHUVH HIIHFWV RQ KDELWDW DUHDV RI SDUWLFXODU FRQFHUQ� �+$3&V� DQG 
LGHQWLI\ DQ\ ()+ WKDW LV SDUWLFXODUO\ YXOQHUDEOH WR ILVKLQJ DFWLYLWLHV IRU SRVVLEOH GHVLJQDWLRQ DV +$3&V� �� 
FRQVLGHU WKH HVWDEOLVKPHQW RI UHVHDUFK FORVXUH DUHDV RU RWKHU PHDVXUHV WR HYDOXDWH WKH LPSDFWV RI ILVKLQJ 
DFWLYLWLHV RQ�()+� DQG XVH WKH EHVW VFLHQWLILF LQIRUPDWLRQ DYDLODEOH� DV ZHOO DV RWKHU DSSURSULDWH LQIRUPDWLRQ 
VRXUFHV� 

7KLV HYDOXDWLRQ DVVHVVHV ZKHWKHU ILVKLQJ DGYHUVHO\ DIIHFWV ()+ LQ D PDQQHU WKDW LV PRUH WKDQ PLQLPDO DQG 
QRW WHPSRUDU\ LQ QDWXUH ��� &)5 ��������D�����LL��� 7KLV VWDQGDUG GHWHUPLQHV ZKHWKHU &RXQFLOV DUH UHTXLUHG 
WR DFW WR SUHYHQW� PLWLJDWH� RU PLQLPL]H DQ\ DGYHUVH HIIHFWV IURP ILVKLQJ� WR WKH H[WHQW SUDFWLFDEOH� $OWKRXJK� 
PHWKRGV XVHG�LQ�WKH ()+ (QYLURQPHQWDO ,PSDFW 6WDWHPHQW RI �����DUH GLIIHUHQW IURP WKRVH GHVFULEHG�LQ�WKLV 
)03� $SSHQGL[�% RI WKH ()+ (,6 ������ DOVR FRQWDLQV D FRPSUHKHQVLYH��SHHU�UHYLHZHG DQDO\VLV RI ILVKLQJ 
HIIHFWV RQ ()+ DQG GHWDLOHG UHVXOWV�IRU PDQDJHG VSHFLHV� 

)LVKLQJ RSHUDWLRQV FKDQJH WKH DEXQGDQFH RU DYDLODELOLW\ RI FHUWDLQ KDELWDW IHDWXUHV �H�J���SUH\ DYDLODELOLW\ 
RU WKH SUHVHQFH RI OLYLQJ RU QRQ�OLYLQJ KDELWDW VWUXFWXUH� XVHG E\ PDQDJHG ILVK VSHFLHV WR DFFRPSOLVK 
VSDZQLQJ� EUHHGLQJ�� IHHGLQJ� DQG JURZWK WR PDWXULW\� 7KHVH� FKDQJHV� FDQ UHGXFH RU DOWHU WKH DEXQGDQFH� 
GLVWULEXWLRQ� RU SURGXFWLYLW\ RI WKDW VSHFLHV� ZKLFK LQ WXUQ FDQ DIIHFW WKH VSHFLHV¶ DELOLW\ WR ³VXSSRUW D 
VXVWDLQDEOH ILVKHU\ DQG WKH PDQDJHG VSHFLHV¶ FRQWULEXWLRQ WR D KHDOWK\ HFRV\VWHP´ ��� &)5 �������� 7KH 
RXWFRPH RI WKLV FKDLQ RI HIIHFWV GHSHQGV RQ FKDUDFWHULVWLFV RI WKH ILVKLQJ DFWLYLWLHV� WKH KDELWDW� ILVK XVH 
RI WKH KDELWDW� DQG ILVK SRSXODWLRQ G\QDPLFV� 7KH GXUDWLRQ DQG GHJUHH RI ILVKLQJ¶V HIIHFWV RQ KDELWDW 
IHDWXUHV GHSHQG�RQ WKH LQWHQVLW\ RI ILVKLQJ� WKH GLVWULEXWLRQ RI ILVKLQJ ZLWK GLIIHUHQW JHDUV DFURVV KDELWDWV� DQG 
WKH VHQVLWLYLW\ DQG UHFRYHU\ UDWHV RI KDELWDW IHDWXUHV� 

F.1.2 Background on Fishing Effects modeling 

7KH &RXQFLO LV UHTXLUHG WR PLQLPL]H DGYHUVH HIIHFWV RI ILVKLQJ�RQ�()+ WKDW DUH PRUH�WKDQ�PLQLPDO DQG QRW 
WHPSRUDU\ LQ�QDWXUH� 6FLHQWLVWV IURP $)6& GHYHORSHG WKH /RQJ�WHUP (IIHFWV ,QGH[ �/(,� IRU WKH SXUSRVH 
RI DQDO\]LQJ WKH HIIHFWV RI ILVKLQJ DFWLYLWLHV RQ�()+ �)XMLRND ������ 7KH ���� ()+ )(,6 FRQFOXGHG WKDW 

September 2017 F-1 
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QR�&RXQFLO�PDQDJHG ILVKLQJ DFWLYLWLHV KDYH PRUH WKDQ PLQLPDO DQG� WHPSRUDU\ DGYHUVH HIIHFWV RQ ()+� 
1RQHWKHOHVV� WKH &RXQFLO LQLWLDWHG D� YDULHW\ RI SUDFWLFDEOH DQG SUHFDXWLRQDU\ PHDVXUHV WR� FRQVHUYH DQG� 
SURWHFW ()+� 

7KH &HQWHU IRU ,QGHSHQGHQW ([SHUWV �&,(� FRPSOHWHG DQ LQGHSHQGHQW SHHU UHYLHZ RI WKH WHFKQLFDO DVSHFWV 
DQG�DVVHVVPHQW PHWKRGRORJ\ XVHG�E\ 10)6 WR HYDOXDWH WKH HIIHFWV RI ILVKLQJ RQ ()+ LQ�$ODVND IRU WKH 
�����()+ (,6 �&,( ��������6SHFLILFDOO\� WKH UHYLHZHUV IRFXVHG RQ�WZR EURDG LVVXHV� �� WKH ILVKLQJ HIIHFWV 
PRGHO XVHG WR� DVVHVV WKH LPSDFW RI ILVKLQJ RQ� GLIIHUHQW KDELWDW W\SHV� DQG� �� WKH DQDO\WLFDO DSSURDFK 
HPSOR\HG�WR�HYDOXDWH WKH HIIHFWV RI ILVKLQJ RQ�()+� SDUWLFXODUO\ WKH XVH RI VWRFN DEXQGDQFH UHODWLYH WR WKH 
0LQLPXP 6WRFN 6L]H 7KUHVKROG �0667� WR DVVHVV SRVVLEOH LQIOXHQFH RI KDELWDW GHJUDGDWLRQ RQ WKH 
SURGXFWLYLW\ RI ILVK VWRFNV� 0DQ\ RI WKH SDQHO¶V FRPPHQWV� FULWLFLVPV� DQG�FRQFHUQV DUH SURYLGHG�LQ WKH 
SDQHO FKDLU¶V VXPPDU\ UHSRUW DQG DUH HPERGLHG� DV D� VXFFLQFW VHW RI VKRUW�WHUP DQG� ORQJ�WHUP 
UHFRPPHQGDWLRQV �KWWSV���DODVNDILVKHULHV�QRDD�JRY�KDELWDW�FLH�UHYLHZ�� 10)6¶ UHVSRQVH �DYDLODEOH RQ�WKH 
VDPH ZHEVLWH� WR PDQ\ RI WKH WHFKQLFDO UHFRPPHQGDWLRQV UDLVHG E\ WKH &,( UHYLHZ SDQHO SURYLGH 
DGGLWLRQDO SRLQWV RI FODULILFDWLRQ DQG SURSRVH DGGLWLRQDO DQDO\VHV DQG DFWLYLWLHV� ,VVXHV RI D�SROLF\ QDWXUH 
�H�J�� WKH DSSURSULDWH OHYHO RI SUHFDXWLRQ� LQFOXVLRQ RI WKH RSLQLRQV� LQIRUPDWLRQ DQG GDWD RI VWDNHKROGHUV� 
HWF�� ZHUH RXWVLGH WKH VFRSH RI WKLV WHFKQLFDO UHVSRQVH� 

7KH &,(�SDQHO¶V UHSRUWV LQFOXGHG WKH IROORZLQJ ILQGLQJV� 

Ɣ 7KH PRGHO ZDV ZHOO FRQFHLYHG DQG LV�XVHIXO LQ�SURYLGLQJ HVWLPDWHV RI WKH SRVVLEOH HIIHFWV RI ILVKLQJ 
RQ�EHQWKLF KDELWDW� +RZHYHU� WKH SDUDPHWHUV HVWLPDWHV DUH�QRW ZHOO UHVROYHG DQG KDYH KLJK XQFHUWDLQW\ 
GXH LQ�ODUJH SDUW WR D�SDXFLW\ RI GDWD� 5HVXOWV PXVW EH YLHZHG DV�URXJK HVWLPDWHV RQO\� 

Ɣ 9DOLGDWLRQ RI WKH PRGHO XVLQJ GDWD� IURP $ODVNDQ ZDWHUV DV� ZHOO DV� RWKHU UHJLRQV LV� HVVHQWLDO WR 
FRQILUP WKH XVHIXOQHVV RI WKH PRGHO� $ KLQGFDVW XVLQJ WKH PRGHO ZRXOG DOVR KHOS WR FODULI\ KRZ 
H[LVWLQJ FRQGLWLRQV UHODWH WR�KLVWRULFDO SDWWHUQV� 

Ɣ 7KH XVH RI VWRFN VWDWXV UHODWLYH WR WKH 0LQLPXP 6WRFN�6L]H 7KUHVKROG WR DVVHVV SRVVLEOH LQIOXHQFH RI 
KDELWDW GHJUDGDWLRQ RQ� ILVK VWRFNV LV LQDSSURSULDWH� 0667� LV� QRW D� VXIILFLHQWO\ UHVSRQVLYH LQGLFDWRU 
DQG�SURYLGHV QR�VSDWLDO LQIRUPDWLRQ DERXW DUHDV ZLWK SRWHQWLDO DGYHUVH HIIHFWV� ,QVWHDG� WKH DSSURDFK 
VKRXOG LQFOXGH H[DPLQDWLRQ RI WLPH VHULHV LQGLFHV VXFK DV� VL]H�DW�DJH� SRSXODWLRQ VL]H� VWUXFWXUH� 
IHFXQGLW\� JXW IXOOQHVV� VSDWLDO SDWWHUQV LQ ILVK VWRFNV UHODWLYH WR ILVKLQJ HIIRUW� DQG WKH�KLVWRU\ RI VWRFN 
DEXQGDQFH� 

Ɣ 7KH DQDO\VLV PD\ XQGHUHVWLPDWH WKH UHFRYHU\ UDWH RI VSRQJH KDELWDW� DQG� VKRXOG LQFRUSRUDWH PRUH 
LQIRUPDWLRQ DERXW WKH UDWH RI GHVWUXFWLRQ RI KDUG FRUDOV DQG�VSRQJHV� 

Ɣ 8VH WKH SUHFDXWLRQDU\ DSSURDFK HVSHFLDOO\ ZKHUH GDWD DUH�XQFOHDU� UHFRYHU\ WLPHV DUH ORQJ��H�J���FRUDO 
DQG�VSRQJH�� RU KDELWDW UHGXFWLRQ LV KLJK� HYHQ LI�VWRFN DEXQGDQFH OHYHOV DUH�DERYH 0667� 

Ɣ 7KH DQDO\VLV GLG QRW JLYH DGHTXDWH FRQVLGHUDWLRQ WR ORFDOL]HG �YHUVXV SRSXODWLRQ OHYHO� KDELWDW 
LPSDFWV� 

Ɣ 7KH HYDOXDWLRQV IRU HIIHFWV RQ LQGLYLGXDO VSHFLHV VKRXOG LQFOXGH FOHDUHU VWDQGDUGV IRU LQFRUSRUDWLQJ 
SURIHVVLRQDO MXGJPHQW� DQG�VKRXOG EH�VXSSOHPHQWHG ZLWK LQIRUPDWLRQ IURP VWDNHKROGHUV� 

7KH FRQFOXVLRQ WKDW HIIHFWV RI ILVKLQJ RQ�()+ DUH QR PRUH WKDQ�PLQLPDO LV SUHPDWXUH� ,Q�WKH������()+ 
5HYLHZ� 10)6 UHYLHZHG WKH VWDWXV RI WKH /(, PRGHO ZLWK ZRUN GRQH ERWK ZLWKLQ DQG RXWVLGH WKH $6)& 
EXW IRXQG WKHUH ZDV OLWWOH QHZ LQIRUPDWLRQ WR�XSGDWH WKH�PRGHO DV VWUXFWXUHG� 

)RU WKH ���� ()+�5HYLHZ� WKH )LVKLQJ (IIHFWV �)(� PRGHO ZDV GHYHORSHG E\ WKH 10)6 $ODVND 5HJLRQ 
2IILFH ±�+&'�DQG�VFLHQWLVWV DW $ODVND 3DFLILF 8QLYHUVLW\ WR�PDNH LQSXW SDUDPHWHUV PRUH LQWXLWLYH DQG�WR 
GUDZ RQ WKH EHVW DYDLODEOH GDWD� 0RVW RI WKH FRPPHQWV IURP WKH �����&,( UHYLHZ KDYH EHHQ DGGUHVVHG� 
ZLWK WKH� H[FHSWLRQ RI LVVXHV UHODWHG WR ORQJ�OLYHG VSHFLHV VXFK DV FRUDOV� DQG ORFDOL]HG LPSDFWV� +&' 
SODQV�WR�ZRUN ZLWK VWRFN DXWKRUV RQ LVVXHV UHODWHG WR ORFDOL]HG LPSDFWV� DQG�WKH�66& VXSSRUWHG DQ�XSGDWHG 
&,( UHYLHZ LQ������ 
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FMP for Groundfish of the BSAI Management Area Appendix F 

F.1.3 Effects of Fishing Analysis 

7KH ���� ()+ )(,6 DQG����� ()+ 5HYLHZ HIIHFWV RI�ILVKLQJ RQ�()+ DQDO\VHV LQFOXGHG DSSOLFDWLRQ RI D 
QXPHULFDO PRGHO WKDW SURYLGHG�VSDWLDO GLVWULEXWLRQV RI DQ�LQGH[ RI WKH HIIHFWV RI ILVKLQJ RQ VHYHUDO FODVVHV 
RI KDELWDW IHDWXUHV� VXFK DV LQIDXQD SUH\ DQG�VKHOWHU FUHDWHG E\ OLYLQJ RUJDQLVPV� 7KH /RQJ�WHUP (IIHFW 
,QGH[��/(,� HVWLPDWHG WKH HYHQWXDO SURSRUWLRQDO UHGXFWLRQ RI KDELWDW IHDWXUHV IURP D�WKHRUHWLFDO XQDIIHFWHG 
KDELWDW VWDWH� VKRXOG WKH UHFHQW SDWWHUQ RI ILVKLQJ LQWHQVLWLHV EH FRQWLQXHG LQGHILQLWHO\ �)XMLRND �������)RU 
WKH �����DQG������DQDO\VHV� WKH /(, JHQHUDWHG UHSUHVHQWHG D���\HDU WLPH�SHULRG� 

'XULQJ WKH �����()+�5HYLHZ� WKH &RXQFLO UHTXHVWHG VHYHUDO XSGDWHV WR WKH /(, PRGHO WR�PDNH WKH LQSXW 
SDUDPHWHUV PRUH LQWXLWLYH DQG WR�GUDZ�RQ WKH EHVW DYDLODEOH GDWD� ,Q UHVSRQVH WR WKHLU UHTXHVWV� WKH )LVKLQJ 
(IIHFWV �)(� PRGHO ZDV GHYHORSHG� /LNH WKH /(, PRGHO� LW LV UXQ RQ����NP� JULG FHOOV WKURXJKRXW WKH 
1RUWK� 3DFLILF DQG� LV EDVHG RQ� LQWHUDFWLRQ EHWZHHQ KDELWDW LPSDFW DQG UHFRYHU\� ZKLFK� GHSHQG RQ� WKH 
DPRXQW RI ILVKLQJ HIIRUW� WKH W\SHV RI JHDU XVHG� KDELWDW VHQVLWLYLW\� DQG�VXEVWUDWH� 7KH )( PRGHO XSGDWHV 
WKH /(, PRGHO LQ WKH IROORZLQJ ZD\V� 

�� 7KH )( PRGHO LV FDVW LQ�D GLVFUHWH WLPH IUDPHZRUN� 7KLV PHDQV UDWHV VXFK DV LPSDFW RU UHFRYHU\ DUH 
GHILQHG RYHU D�VSHFLILF WLPH LQWHUYDO� FRPSDUHG WR WKH /(,�PRGHO ZKLFK XVHG FRQWLQXRXV WLPH� 8VLQJ 
GLVFUHWH WLPH PDNHV ILVKLQJ LPSDFWV DQG KDELWDW UHFRYHU\ PRUH LQWXLWLYH WR LQWHUSUHW FRPSDUHG WR 
FRQWLQXRXV WLPH� 

�� 7KH )( PRGHO LPSOHPHQWV VXE�DQQXDO �PRQWKO\� WUDFNLQJ RI ILVKLQJ LPSDFWV DQG�KDELWDW GLVWXUEDQFH� 
:KLOH WKLV ZDV WKHRUHWLFDOO\ SRVVLEOH LQ WKH /(, PRGHO�� WKH /(, PRGHO ZDV GHYHORSHG SULPDULO\ WR 
HVWLPDWH ORQJ WHUP KDELWDW GLVWXUEDQFH JLYHQ D�FRQVWDQW UDWH RI ILVKLQJ DQG�UHFRYHU\� 7KH )(�PRGHO 
DOORZV IRU TXHULHV RI KDELWDW GLVWXUEDQFH IRU DQ\ PRQWK IURP WKH VWDUW RI WKH PRGHO UXQ� �-DQXDU\ 
������ 7KLV DLGV LQ WKH LPSOLFDWLRQV RI YDULDEOH ILVKLQJ HIIRUW ZLWKLQ VHDVRQ DQG�DPRQJ \HDUV� 

�� 7KH )( PRGHO GUDZV RQ WKH VSDWLDOO\ H[SOLFLW &DWFK�,Q�$UHDV �&,$� GDWDEDVH WR XVH WKH EHVW DYDLODEOH 
VSDWLDO GDWD RI ILVKLQJ ORFDWLRQV� 7KH &,$ GDWDEDVH SURYLGHV OLQH VHJPHQWV UHSUHVHQWLQJ WKH ORFDWLRQV 
RI LQGLYLGXDO WRZV RU RWKHU ERWWRP FRQWDFW ILVKLQJ DFWLYLWLHV� 7KLV SURYLGHV D�PRUH DFFXUDWH DOORFDWLRQ 
RI ILVKLQJ HIIRUW DPRQJ JULG FHOOV� ,Q FRPSDULVRQ��WKH /(, PRGHO XVHG KDXOEDFN ORFDWLRQV VXPPDUL]HG 
WR WKH ��� NP� JULGV WR UHSUHVHQW ILVKLQJ DFWLYLW\� 7KH GHVFULSWLRQ RI ILVKLQJ JHDUV WKDW PD\ FRQWDFW 
EHQWKLF KDELWDW ZDV DOVR JUHDWO\ LPSURYHG ZLWK VLJQLILFDQW LQSXW IURP ILVKLQJ LQGXVWU\ UHSUHVHQWDWLYHV� 

�� 7KH )( PRGHO LQFRUSRUDWHV DQ� H[WHQVLYH� JOREDO OLWHUDWXUH UHYLHZ IURP *UDERZVNL HW DO� ������ WR 
HVWLPDWH KDELWDW VXVFHSWLELOLW\ DQG UHFRYHU\ G\QDPLFV� 7KH )( PRGHO LGHQWLILHV �� XQLTXH ELRORJLFDO 
DQG�JHRORJLFDO KDELWDW IHDWXUHV DQG LQFRUSRUDWHV LPSDFW DQG�UHFRYHU\ UDWHV�WR�SUHGLFW KDELWDW UHGXFWLRQ 
DQG�UHFRYHU\ RYHU WLPH� 7KH )(�PRGHO LV DOVR GHVLJQHG WR�EH IOH[LEOH WR SURGXFH RXWSXW EDVHG RQ DQ\ 
VLQJOH KDELWDW IHDWXUH RU XQLTXH FRPELQDWLRQ RI IHDWXUHV� 

2QFH WKH )( PRGHO KDV EHHQ UXQ�DQG D VXUIDFH RI SUHGLFWHG KDELWDW UHGXFWLRQ LV SURGXFHG� WKH ���SHUFHQW 
VSHFLHV GHVFULSWLRQV IRU HDFK VSHFLHV FDQ EH XVHG DV D� PDVN DQG WKH FXPXODWLYH ILVKLQJ HIIHFW RQ� WKDW 
VSHFLHV FDQ EH FDOFXODWHG� ,W LV LPSRUWDQW WR QRWH WKDW EHFDXVH WKH )( PRGHO LQFRUSRUDWHV ERWK LPSDFW WR DQG 
UHFRYHU\ RI EHQWKLF VWUXFWXUHV� WKH FDOFXODWHG KDELWDW UHGXFWLRQ IRU DQ\ JULG LV WKH FXPXODWLYH YDOXH DW WKDW 
SRLQW LQ WLPH� 

F.1.4 Habitat categorization 

7KH )(�DQG�/(, PRGHO ERWK FRQVLGHU KDELWDW LPSDFWV DQG UHFRYHU\ DW WKH OHYHO RI KDELWDW IHDWXUHV� ZKHUH 
KDELWDW LV WKH VXP WRWDO RI DOO KDELWDW IHDWXUHV� $VLGH IURP VWUXFWXUDO GLIIHUHQFHV EHWZHHQ PRGHOV �L�H�� 
FRQWLQXRXV YV GLVFUHWH WLPH�� ERWK /(, DQG�)( WUHDW KDELWDW IHDWXUHV LQ� WKH VDPH ZD\� MXVW GHILQH WKHP 
GLIIHUHQWO\� 7KH ���� ()+ )(,6 DQDO\]HG DSSUR[LPDWHO\ ������VHGLPHQW SRLQW GDWD DQG�GLYLGHG %HULQJ 
6HD KDELWDW W\SHV LQWR IRXU�VHGLPHQW W\SHV²VDQG� PL[HG VDQG DQG PXG��DQG PXG� $GGLWLRQDO FDWHJRULHV 
ZHUH DGGHG IRU WKH VORSH EHORZ ��� P GHSWK�DQG WKH QRUWKHUQ VKHOI� 7KH DELOLW\ WR FODVVLI\ KDELWDWV LQ�WKH 
$OHXWLDQ ,VODQGV DQG *XOI RI $ODVND ZDV KLJKO\ FRQVWUDLQHG GXH WR WKH ODFN RI FRPSUHKHQVLYH VHGLPHQW 
GLVWULEXWLRQ GDWD� VR WKH 5$&( VXUYH\ VWUDWD� VSOLW LQWR VKDOORZ� GHHS� DQG VORSH ZHUH XVHG� 7KH /(,�PRGHO 
GHILQHG IRXU EURDG KDELWDW IHDWXUHV� LQIDXQDO SUH\� HSLIDXQDO SUH\� ELRORJLFDO VWUXFWXUH� DQG SK\VLFDO 
September 2017 F-3 



        
                 
             

              
          

              
              

            
               

            
              

     

               
             
               

              
            

                   
               

             
                 
                  
                  

              
           

     

             

   

                 
      

                
              

               
 

                
               

            
                   

             
                 

            
                   

                 
              

      

               

FMP for Groundfish of the BSAI Management Area Appendix F 
VWUXFWXUH� 7KH )( PRGHO� LQ FRQWUDVW� GHILQHV �� KDELWDW IHDWXUHV ZKLFK FDQ EH JURXSHG LQWR ELRORJLFDO RU 
JHRORJLFDO IHDWXUHV� 7KHVH �� KDELWDW IHDWXUHV ZHUH GUDZQ IURP�WKH OLWHUDWXUH UHYLHZ GHVFULEHG DERYH��7KH 
)( PRGHO� KRZHYHU� LV IOH[LEOH�WR�SURGXFH UHVXOWV RYHU�DQ\ FRPELQDWLRQ RI KDELWDW IHDWXUHV� LI IRU H[DPSOH 
D�VSHFLILF VXEVHW RI KDELWDW IHDWXUHV ZDV LPSRUWDQW IRU D�VSHFLILF VSHFLHV� 

)RU WKH �����()+�5HYLHZ� VHGLPHQW GDWD ZHUH FRPSLOHG IURP YDULRXV VXUYH\V FROOHFWHG DFURVV WKH 1RUWK 
3DFLILF� DQG QRZ LQFOXGHV RYHU �������� LQGLYLGXDO SRLQWV� 7KH GDWD FRQVLVW RI VSDWLDOO\ H[SOLFLW SRLQWV 
DWWULEXWHG ZLWK VHGLPHQW GHVFULSWLRQV DOWKRXJK WKH YDULRXV VXUYH\V YDULHG ZLGHO\ LQ PHWKRGRORJ\� 
VHGLPHQW GHVFULSWLRQV� DQG SRLQW GHQVLW\� 6HGLPHQW SRLQWV LQ WKH (DVWHUQ %HULQJ 6HD DUH VHSDUDWHG RQ 
DYHUDJH E\ DSSUR[LPDWHO\� ���� NP� ZKLOH VRPH ORFDOL]HG VDPSOLQJ HIIRUWV� HVSHFLDOO\ QHDU VKRUH� 
FROOHFWHG GDWD DW PXFK JUHDWHU GHQVLWLHV� 9HU\ IHZ SRLQWV ZHUH ORFDWHG GHHSHU WKDQ ��� PHWHUV�RU�LQ�DUHDV� 
RI ERXOGHU�RU KDUG URFN KDELWDW� 

,QLWLDO SURFHVVLQJ RI WKH GDWD FRQVLVWHG RI SDUVLQJ WKURXJK WKH YDULRXV VHGLPHQW GHVFULSWLRQV WR�PDS WKHP 
WR�D VHGLPHQW FDWHJRU\ XVHG LQ�WKH )( PRGHO �PXG� VDQG� JUDQXOH�SHEEOH� FREEOH� RU�ERXOGHU���7KH PDSSLQJ 
ZDV QRW RQH�WR�RQH� KRZHYHU� VXFK WKDW PRUH WKDQ�RQH VHGLPHQW FDWHJRU\ FRXOG EH GHVFULEHG E\�D VLQJOH 
VHGLPHQW GHVFULSWLRQ� (DFK SRLQW ZDV DWWULEXWHG DV� SUHVHQW RU DEVHQW IRU HDFK VHGLPHQW FDWHJRU\� $Q 
LQGLFDWRU .ULJLQJ DOJRULWKP ZDV XVHG��*HRVWDWLVWLFDO :L]DUG� $UF0DS Y����� WR LQWHUSRODWH D SUREDELOLW\ 
VXUIDFH IRU HDFK VHGLPHQW FDWHJRU\ RYHU D�����NP JULG DOLJQHG WR WKH ��NP JULG XVHG IRU WKH )( PRGHO� $ 
SUREDELOLW\ WKUHVKROG RI ��� WR LQGLFDWH SUHVHQFH�DEVHQFH RI HDFK VHGLPHQW FDWHJRU\ ZDV VHW� VR IRXU 
VHGLPHQW JULG FHOOV ZHUH ORFDWHG ZLWKLQ HDFK���NP�JULG FHOO� SURYLGLQJ D�SVHXGR�DUHD ZHLJKWHG PHDVXUHG RI 
HDFK VHGLPHQW W\SH ZLWKLQ HDFK ��NP JULG FHOO� )RU HDFK ��NP�JULG FHOO� WKH SURSRUWLRQ RI HDFK VHGLPHQW 
W\SH ZDV FDOFXODWHG DV�WKH VXP�RI DOO ����NP JULG FHOOV ZLWK VHGLPHQW SUHVHQW �XS WR IRXU IRU HDFK VHGLPHQW 
FODVV� GLYLGHG E\ WKH VXP RI DOO SUHVHQW FHOOV DFURVV DOO VHGLPHQWV �XS WR��� SRVVLEOH� ��FHOOV ; ��VHGLPHQW 
FODVVHV�� ,Q DSSUR[LPDWHO\ ���SHUFHQW RI WKH ��NP�JULG FHOOV� QR�VHGLPHQW FODVV ZDV SUHGLFWHG SUHVHQW� ,Q 
WKHVH FDVHV� VHGLPHQW SURSRUWLRQV IURP WKH QHDUHVW ��NP�JULG FHOO ZHUH XVHG� 

F.1.5 General Fishing Gear Impacts 

7KH IROORZLQJ VHFWLRQV VXPPDUL]H SHUWLQHQW UHVHDUFK RQ WKH HIIHFWV RI ILVKLQJ RQ�VHDIORRU KDELWDWV� 

F.1.5.1 Bottom Trawls 

7KH ()+ (,6 HYDOXDWHV WKH HIIHFWV RI ERWWRP WUDZOV RQ VHYHUDO FDWHJRULHV RI KDELWDWV� LQIDXQDO SUH\� HSLIDXQDO 
SUH\� OLYLQJ VWUXFWXUH��KDUG FRUDOV� DQG�QRQOLYLQJ VWUXFWXUH� 

Infaunal Prey 

,QIDXQDO RUJDQLVPV� VXFK DV SRO\FKDHWHV� RWKHU ZRUPV� DQG ELYDOYHV� DUH VLJQLILFDQW VRXUFHV RI SUH\ IRU $ODVND 
JURXQGILVK VSHFLHV� 6WXGLHV RI WKH HIIHFWV RI UHSUHVHQWDWLYH WUDZO JHDU RQ LQIDXQD LQFOXGHG .HQFKLQJWRQ 
HW DO� ������� %HUJPDQ DQG 6DQWEULQN ������� %URZQ ��������%U\OLQVN\ HW DO� ��������DQG *LONLQVRQ HW DO� 
������� 

.HQFKLQJWRQ HW DO� ������ H[DPLQHG WKH HIIHFWV RQ�RYHU ����VSHFLHV RI LQIDXQD IURP WUDZO JHDU WKDW FORVHO\ 
UHVHPEOHG WKH JHDU XVHG RII RI $ODVND� 7KUHH VHSDUDWH WUDZOLQJ HYHQWV ZHUH FRQGXFWHG DW LQWHUYDOV 
DSSUR[LPDWLQJ ��\HDU� (DFK HYHQW LQFOXGHG����WRZV WKURXJK DQ H[SHULPHQWDO FRUULGRU��UHVXOWLQJ LQ DQ DYHUDJH 
HVWLPDWH RI WKUHH WR VL[ FRQWDFWV ZLWK WKH VHDIORRU SHU HYHQW� 2I WKH DSSUR[LPDWHO\ ��� WHVWV IRU VSHFLHV HIIHFWV 
FRQGXFWHG� RQO\����KDG VWDWLVWLFDOO\ VLJQLILFDQW UHVXOWV� 7KH�VWDWLVWLFDO PHWKRGV ZHUH ELDVHG WRZDUG D 7\SH � 
HUURU RI LQFRUUHFWO\ FRQFOXGLQJ DQ LPSDFW� 7HQ RI WKH VLJQLILFDQW UHVXOWV DUH IURP D \HDU ZKHQ H[SHULPHQWDO 
WUDZOLQJ ZDV PRUH FRQFHQWUDWHG�LQ WKH�FHQWHU RI WKH FRUULGRUV ZKHUH WKH�VDPSOHV�RI�LQIDXQD�ZHUH WDNHQ� ,W�LV 
OLNHO\ WKDW PRUH WUDZO FRQWDFWV RFFXUUHG DW WKHVH VDPSOHG VLWHV WKDQ WKH ��� HVWLPDWH �DYHUDJH RI WKUHH WR VL[ 
FRQWDFWV� XVHG WR DGMXVW WKH PXOWLSOH FRQWDFW UHVXOWV� $V VXFK��WKH UHVXOWV WKDW ZHUH DYDLODEOH IURP WKH VWXG\ 
�QRQ�VLJQLILFDQW YDOXHV ZHUH QRW SURYLGHG� UHSUHVHQW D VDPSOH ELDVHG WRZDUG ODUJHU UHGXFWLRQV ZKHQ XVHG 
WR DVVHVV PHGLDQ UHGXFWLRQV RI LQIDXQD� 

%HUJPDQ DQG 6DQWEULQN ������ VWXGLHG HIIHFWV RQ�LQIDXQD �PRVWO\ ELYDOYHV� IURP DQ RWWHU WUDZO HTXLSSHG ZLWK 
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FMP for Groundfish of the BSAI Management Area Appendix F 
���FHQWLPHWHU �FP� UROOHUV LQ WKH 1RUWK 6HD� %HFDXVH WKH VWXG\ ZDV FRQGXFWHG�RQ ILVKLQJ JURXQGV ZLWK D ORQJ 
KLVWRU\ RI WUDZOLQJ� WKH LQIDXQDO FRPPXQLW\ PD\ DOUHDG\ KDYH EHHQ DIIHFWHG E\ ILVKLQJ� ([SHULPHQWDO WUDZOLQJ 
ZDV FRQGXFWHG WR DFKLHYH DYHUDJH FRYHUDJH RI ��� FRQWDFWV ZLWKLQ WKH H[SHULPHQWDO DUHD RYHU WKH FRXUVH RI 
WKH VWXG\��5HVXOWV ZHUH SURYLGHG IRU WZR VXEVWUDWH W\SHV� FRDUVH VDQG ZLWK � WR � SHUFHQW RI WKH DUHD FRQWDFWHG� 
DQG VLOW�DQG ILQH VDQG ZLWK ��WR �� SHUFHQW RI WKH DUHD FRQWDFWHG� 7KH ILYH LQIDXQD ELRPDVV UHGXFWLRQV LQ WKH 
ILUVW DUHD�KDG�D PHGLDQ RI ��SHUFHQW��7KH WHQ�LQIDXQD�ELRPDVV�UHGXFWLRQV�IURP�WKH VHFRQG DUHD�KDG�D PHGLDQ 
RI ��SHUFHQW� 

%URZQ ������ VWXGLHG WKH HIIHFWV RI H[SHULPHQWDO WUDZOLQJ LQ DQ DUHD RI WKH QHDUVKRUH (%6 ZLWK VDQG\ 
VHGLPHQWV� 7UDZOLQJ FRYHUHG ���SHUFHQW RI WKH H[SHULPHQWDO DUHD� 6HYHUDO ELYDOYHV KDG ORZHU DEXQGDQFH 
DIWHU WUDZOLQJ� ZKLOH SRO\FKDHWHV ZHUH OHVV DIIHFWHG� 7KH PHGLDQ RI WKH UHGXFWLRQ LQ SHUFHQWDJHV IRU HDFK 
VSHFLHV� DIWHU DGMXVWLQJ IRU FRYHUDJH� ZDV D �� SHUFHQW UHGXFWLRQ LQ ELRPDVV SHU JHDU FRQWDFW� 

%U\OLQVN\ HW DO� ������ LQYHVWLJDWHG HIIHFWV RI WUDZOLQJ RQ�LQIDXQD��PDLQO\ LQ WUDZO GRRU WUDFNV� DW DQ LQWHUWLGDO 
HVWXDU\� (LJKW UHVXOWV RQ WKH HIIHFWV RI WUDZO GRRUV RQ VSHFLHV ELRPDVV ZHUH DYDLODEOH IRU SRO\FKDHWHV DQG 
QHPHUWHDQV� 7KHVH UHVXOWV KDG� D PHGLDQ RI �� SHUFHQW UHGXFWLRQ LQ ELRPDVV DQG D ��WK SHUFHQWLOH RI �� 
SHUFHQW UHGXFWLRQ LQ ELRPDVV� *LONLQVRQ HW DO� ������ XVHG�D PRGHO WUDZO GRRU RQ D SUHSDUHG VXEVWUDWH WR� 
HVWLPDWH WKDW �� SHUFHQW RI FODPV LQ WKH GRRU¶V SDWK ZHUH H[SRVHG�DIWHU RQH SDVV� EXW RQO\ ��SHUFHQW ZHUH 
LQMXUHG� 

Epifaunal Prey 

(SLIDXQDO RUJDQLVPV� VXFK DV FUXVWDFHDQV� HFKLQRGHUPV�� DQG JDVWURSRGV� DUH VLJQLILFDQW SUH\ RI $ODVND 
JURXQGILVK�VSHFLHV� +RZHYHU� RQH RI WKH PRVW FRPPRQ FODVVHV RI HFKLQRGHUPV� DVWHURLGV� DUH UDUHO\ IRXQG LQ 
ILVK VWRPDFKV� :KLOH VRPH FUXVWDFHDQV PD\ EH LQIDXQD� DQ LQDELOLW\ WR FRQVLVWHQWO\ LGHQWLI\ WKHVH VSHFLHV 
UHVXOWHG LQ DOO FUXVWDFHDQV�EHLQJ FDWHJRUL]HG DV HSLIDXQDO SUH\� 6WXGLHV�RI WKH HIIHFWV RI UHSUHVHQWDWLYH�WUDZO 
JHDU RQ HSLIDXQD LQFOXGHG�3UHQD HW DO� ������� %URZQ ������� )UHHVH HW DO� ������� 0F&RQQDXJKH\ HW DO� 
������� DQG %HUJPDQ DQG 6DQWEULQN ������� 

3UHQD�HW DO� ��������DV�D�FRPSRQHQW RI WKH .HQFKLQJWRQ HW�DO� �������VWXG\��PHDVXUHG WKH HIIHFWV RI WUDZOLQJ 
RQ�VHYHQ VSHFLHV RI HSLIDXQD� 7KH PHGLDQ RI WKHVH UHVXOWV ZDV D ��SHUFHQW ELRPDVV UHGXFWLRQ�SHU JHDU FRQWDFW� 
7KHUH DSSHDUHG WR EH LQ�PLJUDWLRQ RI VFDYHQJLQJ FUDEV DQG VQDLOV LQ WKLV DQG RWKHU VWXGLHV� 5HPRYLQJ FUDE 
DQG VQDLOV OHIW RQO\ WZR PHDVXUHPHQWV� � DQG ��SHUFHQW UHGXFWLRQV LQ ELRPDVV� %HUJPDQ DQG 6DQWEULQN ������ 
PHDVXUHG HIIHFWV RQ IRXU HSLIDXQDO VSHFLHV LQ WKH H[SHULPHQWDO FRDUVH VDQG DUHD �PHGLDQ UHGXFWLRQ LQ ELRPDVV 
ZDV �� SHUFHQW� DQG ILYH HSLIDXQDO VSHFLHV LQ WKH H[SHULPHQWDO ILQH VDQG DUHD �PHGLDQ UHGXFWLRQ�LQ ELRPDVV 
ZDV �� SHUFHQW�� :KHQ FUDEV DQG VQDLOV ZHUH UHPRYHG��WKH FRDUVH VDQG DUHD ZDV XQFKDQJHG� DQG WKH PHGLDQ 
YDOXH IRU WKH ILQH VDQG DUHD ZDV ���SHUFHQW ELRPDVV UHGXFWLRQ� %URZQ ������ VWXGLHG VL[ HSLIDXQDO VSHFLHV� 
UHVXOWLQJ LQ�D PHGLDQ UHGXFWLRQ LQ ELRPDVV SHU JHDU FRQWDFW RI ��SHUFHQW� &RPELQLQJ UHVXOWV IURP 3UHQD HW DO� 
��������%URZQ ��������DQG %HUJPDQ DQG 6DQWEULQN ������� DQG UHPRYLQJ FUDEV DQG VQDLOV� JLYHV D PHGLDQ 
UHGXFWLRQ�LQ ELRPDVV RI HSLIDXQDO VSHFLHV RI �� SHUFHQW� DQG ��WK DQG ��WK�SHUFHQWLOHV RI ��DQG �� SHUFHQW� 
UHVSHFWLYHO\� 

7KH VWXG\ RI 0F&RQQDXJKH\ HW DO� ������ FRPSDUHG WKH HIIHFWV RI ILVKLQJ RQ DQ DUHD WKDW UHFHLYHG KHDY\ 
ILVKLQJ SUHVVXUH EHWZHHQ ��DQG ��\HDUV SUHYLRXVO\��XVLQJ DQ DGMDFHQW XQILVKHG�DUHD DV D FRQWURO��7KHUHIRUH� 
UHVXOWV LQFOXGHG�D FRPELQDWLRQ�RI VSHFLHV UHGXFWLRQV DQG UHFRYHU\� ZHUH QRW DGMXVWHG IRU PXOWLSOH FRQWDFWV� 
DQG ZHUH QRW GLUHFWO\ FRPSDUDEOH WR WKH UHVXOWV RI WKH VWXGLHV DERYH� 

)UHHVH HW DO� ������ VWXGLHG WKH HIIHFWV RI WLUH JHDU RQ WKH HSLIDXQD RI D SHEEOH DQG ERXOGHU VXEVWUDWH� (LJKW 
HSLIDXQDO VSHFLHV JDYH D PHGLDQ UHVSRQVH RI �� SHUFHQW UHGXFWLRQ LQ ELRPDVV DQG D ��WK SHUFHQWLOH RI �� 
SHUFHQW UHGXFWLRQ�LQ ELRPDVV��7KH DXWKRUV QRWHG�D VWURQJ WUDQVLWLRQ WR DSSDUHQWO\ VPDOOHU HIIHFWV RXWVLGH RI 
WKH GLUHFW SDWK RI WKH WLUH JHDU� 

Living Structure 

2UJDQLVPV WKDW FUHDWH KDELWDW VWUXFWXUH LQ $ODVND ZDWHUV LQFOXGH VSRQJHV��EU\R]RDQV��VHD SHQV� VRIW DQG VWRQ\ 
FRUDOV� DQHPRQHV� DQG VWDONHG WXQLFDWHV� 6WXGLHV RI WKH HIIHFWV RI UHSUHVHQWDWLYH WUDZOV RQ WKHVH JURXSV LQFOXGH 
9DQ 'RODK HW DO� �������� )UHHVH HW DO� �������� 0RUDQ DQG 6WHSKHQVRQ� ������� 3UHQD HW DO� �������� DQG 
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FMP for Groundfish of the BSAI Management Area Appendix F 
0F&RQQDXJKH\ HW DO� ��������7KH ILUVW WKUHH VWXGLHV H[DPLQHG�WKH HIIHFWV RQ HSLIDXQD RQ VXEVWUDWHV VXFK DV 
SHEEOH� FREEOH� DQG URFN WKDW VXSSRUW DWWDFKHG HUHFW RUJDQLVPV� ZKLOH WKH ODVW WZR VWXGLHV ZHUH ORFDWHG RQ 
VDQG\ VXEVWUDWHV� (IIHFW HVWLPDWHV ZHUH�DYDLODEOH IRU�RQO\ RQH W\SH�RI VWUXFWXUH�SURYLGLQJ�RUJDQLVP��WKH VRIW 
FRUDO Gersemia� IURP 3UHQD HW DO� �������� 

%RWK WKH 9DQ 'RODK HW DO� ������ DQG )UHHVH HW DO� ������ VWXGLHV LGHQWLILHG UHPRYDO UDWHV DQG�UDWHV RI GDPDJH 
WR RUJDQLVPV UHPDLQLQJ DIWHU FRQWDFW� UDLVLQJ WKH TXHVWLRQ�RI KRZ GDPDJH LQFXUUHG IURP FRQWDFW ZLWK JHDU 
UHGXFHV WKH VWUXFWXUDO IXQFWLRQ RI RUJDQLVPV� ,Q )UHHVH HW DO� ������� VSRQJHV ZHUH LQGLFDWHG DV GDPDJHG LI 
WKH\ KDG�PRUH WKDQ �� SHUFHQW RI WKH FRORQ\ UHPRYHG��RU LI WHDUV ZHUH SUHVHQW WKURXJK PRUH WKDQ��� SHUFHQW 
RI WKH FRORQ\ OHQJWK� 9DQ 'RODK HW DO� ������ FODVVLILHG RUJDQLVPV DV KHDYLO\ GDPDJHG �PRUH WKDQ ���SHUFHQW 
GDPDJH RU ORVV� RU OLJKWO\ GDPDJHG �OHVV WKDQ��� SHUFHQW GDPDJH RU ORVV�� 

Hard Corals 

:KLOH QXPHURXV VWXGLHV KDYH GRFXPHQWHG�GDPDJH WR KDUG�FRUDOV IURP WUDZOV �H�J�� )RVVD ������&ODUN DQG 
2¶'ULVFROO ������� RQO\ RQH �.ULHJHU ����� ZDV IRXQG� WKDW UHODWHG GDPDJH WR D NQRZQ�QXPEHU RI WUDZO 
HQFRXQWHUV� )RUWXQDWHO\� WKLV VWXG\ RFFXUUHG LQ WKH *2$ ZLWK D FRPPRQ VSHFLHV RI JRUJRQLDQ FRUDO �Primnoa 
rubi� DQG ZLWK JHDU QRW XQOLNH WKDW XVHG LQ $ODVND FRPPHUFLDO ILVKHULHV� .ULHJHU XVHG D VXEPHUVLEOH WR REVHUYH 
D VLWH ZKHUH ODUJH DPRXQWV RI Primnoa ZHUH FDXJKW GXULQJ D VXUYH\ WUDZO� $Q HVWLPDWHG ���SHUFHQW RI WKH 
RULJLQDO YROXPH RI FRUDO ZDV UHPRYHG E\�WKH VLQJOH WUDZO HIIRUW� 7KH VLWH ZDV LQ DQ DUHD FORVHG WR FRPPHUFLDO 
WUDZOLQJ� VR RWKHU WUDZOLQJ HIIHFWV ZHUH DEVHQW� 

,Q WKH ����� ()+ )(,6� WKH HIIHFWV RI ILVKLQJ DQDO\VLV QRWHG WKDW WKH /(, UHVXOWV UHTXLUHG VHSDUDWH 
FRQVLGHUDWLRQ IRU SDUWLFXODUO\ ORQJ�OLYHG DQG VORZ�JURZLQJ OLYLQJ VWUXFWXUHV� H[HPSOLILHG E\ FRUDOV�LQ�KDUG 
ERWWRP DUHDV� (YHQ UHODWLYHO\ ORZ ILVKLQJ LQWHQVLWLHV VWLOO HYHQWXDOO\ UHGXFHG FRUDOV WR�YHU\ ORZ OHYHOV LQ 
H[SRVHG DUHDV� $V D UHVXOW� WKLV FODVV RI OLYLQJ VWUXFWXUH LV� WUHDWHG VHSDUDWHO\ IURP WKRVH ZLWK IDVWHU 
UHFRYHU\ UDWHV� 5HVHDUFK RQ FRUDO GLVWULEXWLRQ DQG ILVKLQJ LPSDFWV PRYHG IRUZDUG� ZLWK VWXGLHV E\ 6WRQH 
������� H[SDQGHG LQ�+HLILW] HW DO� ������� $UHDV RI KLJKHVW FRUDO GHQVLW\ LQ WKH FHQWUDO $OHXWLDQ ,VODQGV 
ZHUH IRXQG WR EH GHHSHU WKDQ PRVW WUDZOLQJ HIIRUW� 7KHVH VWXGLHV IRXQG FRUDO XELTXLWRXV WKURXJKRXW 
WUDQVHFWV DFURVV WKH FHQWUDO $OHXWLDQ ,VODQGV DQG�GDPDJH WR WKHVH FRUUHODWHG WR WKH LQWHQVLW\ RI ERWWRP 
WUDZOLQJ HIIRUW� 'DPDJH ZDV DOVR QRWHG LQ� GHSWKV ZLWK OLWWOH WUDZOLQJ HIIRUW� ZKHUH ORQJOLQH DQG SRW 
ILVKHULHV ZHUH WKH RQO\ ILVKLQJ HIIRUW FRQWDFWLQJ WKH VHDIORRU� 'DPDJH IURP WKRVH JHDUV ZDV KDUGHU WR 
LGHQWLI\ DQG�DWWULEXWH GXH WR WKH OHVV FRQWLQXRXV SDWWHUQ RI WKHLU HIIHFWV� 

7KHVH VWXGLHV DUH FRQVLVWHQW ZLWK WKH HIIHFWV RI ILVKLQJ DQDO\VLV RI WKH ����� ()+ )(,6 LQ� WKDW ERWWRP 
WUDZOLQJ GDPDJHV FRUDOV DQG WKDW WKH VORZ�JURZWK UDWHV RI FRUDO PDNH WKHP SDUWLFXODUO\ YXOQHUDEOH� ,Q WKH 
GHYHORSPHQW RI WKH �����()+ )(,6� D�VXJJHVWLRQ ZDV PDGH WR�HYDOXDWH WKH HIIHFWV RI ILVKLQJ RQ�()+ E\ 
LGHQWLI\LQJ DUHDV RI KLJK FRUDO E\FDWFK� RU ³KRWVSRWV´� ,Q UHVSRQVH��10)6 DQDO\VWV XWLOL]HG WKH REVHUYHU 
DQG�VXUYH\ GDWDEDVHV WR�SORW REVHUYHG FDWFK RI FRUDOV DQG DVVHVV WKH FDSDELOLW\ RI WKH GDWD WR VXSSRUW DUHD 
FORVXUHV EDVHG RQ KLJK FRUDO REVHUYHG FDWFK� 7KH UHVXOWV RI WKLV DQDO\VLV ZHUH WKDW REVHUYHU DQG�VXUYH\ 
GDWD DUH QRW XVHIXO IRU ³KRWVSRW´ DQDO\VLV RI FRUDO FDWFK� 

10)6�DQG�WKH &RXQFLO FRQWLQXH WR WUDFN FRUDO VSRQJH REVHUYHG�FDWFK WKURXJK ERWK�REVHUYHU DQG�VXUYH\ 
SURJUDPV� 7KLV LQIRUPDWLRQ LV UHSRUWHG \HDUO\ LQ VHYHUDO SXEOLFDWLRQV� LQFOXGLQJ WKH 6$)(�UHSRUWV� DQG 
WKRVH GDWD DUH PDGH DYDLODEOH WR WKH SXEOLF� 5HFHQWO\� VSHFLHV GLVWULEXWLRQ PRGHOV KDYH EHHQ GHYHORSHG�IRU 
FRUDO DQG VSRQJH VSHFLHV LQ WKH (DVWHUQ %HULQJ 6HD� *XOI RI $ODVND� DQG�$OHXWLDQ ,VODQGV �5RRSHU HW DO� 
����� 6LJOHU HW DO� ������ 10)6¶V 'HHS 6HD &RUDO 5HVHDUFK DQG 7HFKQRORJ\ 3URJUDP �'6&573� IXQGV 
UHVHDUFK LQ $ODVND WR H[DPLQH WKH ORFDWLRQ� GLVWULEXWLRQ� HFRV\VWHP UROH� DQG� VWDWXV RI GHHS�VHD FRUDO 
DQG VSRQJH KDELWDWV EDVHG XSRQ� UHVHDUFK SULRULWLHV LGHQWLILHG E\ WKH '6&573� WKH &RXQFLO� DQG WKH 
()+ ��\HDU UHYLHZ SURFHVV� 5HVHDUFK SULRULWLHV LQFOXGH� 

Ɣ 'HWHUPLQH WKH�GLVWULEXWLRQ� DEXQGDQFH� DQG GLYHUVLW\ RI VSRQJH DQG�GHHS�VHD FRUDO�LQ�$ODVND �DQG 
WKHLU GLVWULEXWLRQ UHODWLYH WR ILVKLQJ DFWLYLW\�� 

Ɣ &RPSLOH DQG�LQWHUSUHW KDELWDW DQG VXEVWUDWH PDSV IRU WKH $ODVND UHJLRQ� 

Ɣ 'HWHUPLQH GHHS�VHD FRUDO DQG VSRQJH DVVRFLDWLRQV ZLWK VSHFLHV UHJXODWHG E\ ILVKHU\ PDQDJHPHQW 
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FMP for Groundfish of the BSAI Management Area Appendix F 
SODQV �HVSHFLDOO\ MXYHQLOHV� DQG�WKH FRQWULEXWLRQ�RI GHHS�VHD FRUDO�DQG�VSRQJH HFRV\VWHPV WR�ILVKHULHV 
SURGXFWLRQ� 

Ɣ 'HWHUPLQH LPSDFWV RI ILVKLQJ E\�JHDU W\SH�DQG WHVW JHDU PRGLILFDWLRQV WR UHGXFH LPSDFWV� 

Ɣ 'HWHUPLQH UHFRYHU\ UDWHV RI GHHS�VHD FRUDO DQG VSRQJH FRPPXQLWLHV�LQ�$ODVND IURP GLVWXUEDQFH RU 
PRUWDOLW\��DQG 

Ɣ (VWDEOLVK D ORQJ�WHUP PRQLWRULQJ SURJUDP WR�GHWHUPLQH WKH LPSDFWV RI FOLPDWH FKDQJH DQG�RFHDQ 
DFLGLILFDWLRQ RQ�GHHS�FRUDO DQG�VSRQJH HFRV\VWHPV� 

$W WKH�2FWREHU ���� &RXQFLO PHHWLQJ� WKH 66& VXSSRUWHG WKH XVH RI WKH )( PRGHO DV�D WRRO IRU DVVHVVLQJ 
WKH HIIHFWV RI ILVKLQJ RQ�()+� ,Q UHVSRQVH WR SXEOLF FRPPHQW� KRZHYHU��WKH 66& UDLVHG FRQFHUQ WKDW WKH 
ORQJHVW UHFRYHU\ WLPH LQFRUSRUDWHG LQWR WKH PRGHO ��� \HDUV� PD\ QRW FDSWXUH WKH UHFRYHU\ QHHGHG IRU 
ORQJ�OLYHG VSHFLHV OLNH VRPH KDUG FRUDOV WKDW OLYH RQ�URFN\ VXEVWUDWH DW GHHS GHSWKV� 7KH DXWKRUV RI WKH 
PRGHO H[SODLQHG WKDW UHFRYHU\ LV�DGGUHVVHG LQ WKH PRGHO DV DQ H[SRQHQWLDO GHFD\ IXQFWLRQ DQG WKDW �� 
\HDUV LV D� UHFRYHU\ WR� �� SHUFHQW RI RULJLQDO FRUDO ELRPDVV� D VLWH ZRXOG UHFRYHU WR� �� SHUFHQW RI WKH 
RULJLQDO ELRPDVV DIWHU �� \HDUV LQ WKH DEVHQFH RI IXUWKHU GDPDJH RU UHPRYDOV� +RZHYHU� WR IXUWKHU 
DGGUHVV WKHVH FRQFHUQV� D� GHHS DQG URFN\ VXEVWUDWH KDELWDW FDWHJRU\ ZDV DGGHG XVLQJ SXEOLVKHG 
LQIRUPDWLRQ IURP 6WRQH ������� 

7KLV VWXG\ ZDV IRFXVHG RQ� WKH FHQWUDO $OHXWLDQ ,VODQGV� EXW LV WKH PRVW FRPSUHKHQVLYH VRXUFH RI 
LQIRUPDWLRQ RQ FRUDOV LQ $ODVND� 5HVXOWV LQGLFDWH WKDW FRUDOV KDYH WKH KLJKHVW GHQVLW\ DQG�GHSWKV RI ��� WR 
��� P� RQ�EHGURFN RU FREEOHV� ZLWK PRGHUDWH WR YHU\ KLJK URXJKQHVV��DQG VORSHV JUHDWHU WKDQ��� SHUFHQW� 

7R DFFRXQW IRU ORQJ�OLYHG VSHFLHV H[SHFWHG WR� EH IRXQG� LQ� WKHVH KDELWDWV� D QHZ ³/RQJ�/LYHG 6SHFLHV´ 
KDELWDW IHDWXUH ZDV DGGHG ZLWK D�QHZ UHFRYHU\ VFRUH RI ³��´�FRUUHVSRQGLQJ WR D�UHFRYHU\ WLPH RI �� WR��� 
\HDUV� 7KH ���\HDU XSSHU OLPLW RI UHFRYHU\ WLPH ZDV FDOFXODWHG ZLWK WKH H[SHFWDWLRQ WKDW � SHUFHQW RI WKH 
ORQJ�OLYHG VSHFLHV ZRXOG UHTXLUH ���� \HDUV WR UHFRYHU� ,QFOXVLRQ RI WKLV QHZ FDWHJRU\ UHVXOWHG LQ� DQ 
DYHUDJH LQFUHDVH RI ���� SHUFHQW PRUH KDELWDW LQ� D GLVWXUEHG VWDWH FRPSDUHG WR� WKH RULJLQDO PRGHO 
SUHGLFWLRQV� 3UHGLFWHG KDELWDW UHGXFWLRQ ZDV DERXW ���SHUFHQW OHVV LQ�JULG FHOOV WKDW�FRQWDLQHG 'HHS�5RFN\ 
VXEVWUDWH FRPSDUHG WR WKH HQWLUH GRPDLQ� UHIOHFWLQJ WKH UHGXFHG ILVKLQJ HIIRUW LQ WKRVH DUHDV� 

$W WKH $SULO ���� &RXQFLO PHHWLQJ� WKH 66& PHQWLRQHG WKDW WHFKQLTXHV DUH HPHUJLQJ WKDW ZRXOG DOORZ 
IXWXUH DVVHVVPHQW RI FRUDOV DV DQ HFRV\VWHP FRPSRQHQW� DV� RSSRVHG WR� D OLYLQJ VWUXFWXUH� 7KH 66& 
HQFRXUDJHG )(�DQDO\VWV WR FRQVLGHU WKLV LQ�IXWXUH DVVHVVPHQWV� 

Non-living Structure 

$ YDULHW\ RI IRUPV RI WKH SK\VLFDO VXEVWUDWHV LQ $ODVND ZDWHUV FDQ SURYLGH VWUXFWXUH WR PDQDJHG VSHFLHV� 
SDUWLFXODUO\ MXYHQLOHV� 7KHVH SK\VLFDO VWUXFWXUHV UDQJH IURP�ERXOGHU SLOHV WKDW SURYLGH FUHYLFHV IRU�KLGLQJ WR 
VDQG ULSSOHV WKDW PD\ SURYLGH D UHVWLQJ DUHD IRU RUJDQLVPV VZLPPLQJ DJDLQVW FXUUHQWV� 8QIRUWXQDWHO\� IHZ RI 
WKHVH LQWHUDFWLRQV DUH XQGHUVWRRG� ZHOO HQRXJK WR DVVHVV WKH HIIHFWV RI VXEVWUDWH FKDQJHV RQ KDELWDW 
IXQFWLRQV� $ QXPEHU RI VWXGLHV GHVFULEH FKDQJHV WR WKH SK\VLFDO VXEVWUDWHV UHVXOWLQJ IURP WKH SDVVDJH RI WUDZOV� 
+RZHYHU� WKHUH LV QR� FRQVLVWHQW PHWULF DYDLODEOH WR UHODWH WKH XVH RI VXFK VWUXFWXUHV E\ PDQDJHG 
VSHFLHV WR WKHLU DEXQGDQFH RU FRQGLWLRQ� 7KLV ODFN RI UHODWLRQVKLS HIIHFWLYHO\ SUHFOXGHV D TXDQWLWDWLYH 
GHVFULSWLRQ RI WKH HIIHFWV RI WUDZOLQJ RQ QRQ�OLYLQJ VWUXFWXUH� 7KH IROORZLQJ GLVFXVVLRQ GHVFULEHV VXFK HIIHFWV 
TXDOLWDWLYHO\� 

Sand and Silt Substrates: 

6FKZLQJKDPHU HW DO� ������ GHVFULEHG SK\VLFDO FKDQJHV WR WKH ILQH VDQG KDELWDWV FDXVHG E\ WUDZOLQJ DV SDUW RI 
WKH VDPH VWXG\ WKDW SURGXFHG 3UHQD HW DO� ������ DQG .HQFKLQJWRQ�HW DO� ��������'RRU WUDFNV� DSSUR[LPDWHO\ � 
P ZLGH DQG ��FP GHHS� ZHUH GHWHFWHG ZLWK VLGHVFDQ VRQDU��DGGLQJ WR WKH VXUIDFH UHOLHI RI WKH UHODWLYHO\ 
IHDWXUHOHVV VHDIORRU� )LQHU VFDOH REVHUYDWLRQV��PDGH ZLWK YLGHR FDPHUDV� LQGLFDWHG WKDW WUDZOLQJ UHSODFHG VPDOO 
KXPPRFN\ IHDWXUHV D IHZ FP WDOO ZLWK OLQHDU DOLJQPHQWV RI RUJDQLVPV DQG VKHOO KDVK��$ GDUN RUJDQLF IORF WKDW 
ZDV SUHVHQW EHIRUH WUDZOLQJ ZDV DEVHQW DIWHUZDUGV� :KLOH QR FKDQJHV LQ VHGLPHQW FRPSRVLWLRQ ZHUH GHWHFWHG� 
PHDVXUHPHQWV RI WKH LQWHUQDO VWUXFWXUH RI WKH WRS ��� FP RI VHGLPHQW ZHUH LQWHUSUHWHG WR LQGLFDWH ORVV RI VPDOO 
ELRJHQLF VHGLPHQW VWUXFWXUHV VXFK DV PRXQGV� WXEHV� DQG EXUURZV� %U\OLQVN\ HW DO� ������ GHVFULEH WUDZO WUDFNV 
DV WKH PRVW DSSDUHQW HIIHFW RI WUDZOV RQ D VLOW\ VXEVWUDWH DQG WKH WUDFNV RI UROOHUV DV UHVXOWLQJ LQ PXFK VKDOORZHU 
OLQHV RI FRPSUHVVHG VHGLPHQW WKDQ WUDFNV RI WUDZOV ZLWKRXW UROOHUV� $ ZLGH YDULHW\ RI SDSHUV GHVFULEHV WUDZO 
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FMP for Groundfish of the BSAI Management Area Appendix F 
PDUNV� WKHVH SDSHUV LQFOXGH *LONLQVRQ HW DO� ������� ZKR GHVFULEH WKH VFRXULQJ SURFHVV LQ GHWDLO DV SDUW RI D 
PRGHO GRRU VWXG\� 

)RU HIIHFWV RQ VHGLPHQWDU\ IRUPV� WKH DFWLRQ RI UROOHU JHDU WUDZOV UHSODFHV RQH VHW RI FP�VFDOH IRUPV� VXFK DV 
KXPPRFNV DQG VDQG ULSSOHV� ZLWK GRRU DQG UROOHU WUDFNV RI VLPLODU VFDOHV� ,Q KDELWDWV ZLWK DQ DEXQGDQFH RI 
VXFK VWUXFWXUHV� WKLV FDQ UHSUHVHQW D GHFUHDVH LQ VHDEHG FRPSOH[LW\� ZKLOH LQ UHODWLYHO\ VPRRWK DUHDV� DQ 
LQFUHDVH LQ FRPSOH[LW\ ZLOO UHVXOW �6PLWK HW DO� ������ 7KH HIIHFWV RQ LQWHUQDO VHGLPHQW VWUXFWXUH DUH FRQVLGHUHG 
WRR VPDOO LQ VFDOH WR SURYLGH VKHOWHU GLUHFWO\ WR WKH MXYHQLOHV RI PDQDJHG VSHFLHV� 7KH H[WHQW WR ZKLFK WKH\ 
DIIHFW WKH DYDLODELOLW\ RI SUH\ IRU PDQDJHG VSHFLHV LV EHWWHU PHDVXUHG E\�GLUHFWO\ FRQVLGHULQJ WKH DEXQGDQFH 
RU WKRVH SUH\ VSHFLHV� 

Pebble to Boulder Substrates: 

,Q VXEVWUDWHV FRPSRVHG�RI ODUJHU SDUWLFOHV �ODUJH SHEEOHV WR ERXOGHUV�� WKH LQWHUVWLWLDO VWUXFWXUH RI WKH VXEVWUDWH 
KDV D JUHDWHU DELOLW\ WR SURYLGH VKHOWHU WR MXYHQLOHV DQG DGXOWV RI PDQDJHG VSHFLHV� 7KH DVVRFLDWLRQ RI VSHFLHV 
DJJUHJDWLRQV ZLWK VXFK VXEVWUDWHV SURYLGHV HYLGHQFH RI WKHLU IXQFWLRQ DV VWUXFWXUH �.ULHJHU ����� ������ )UHHVH 
HW DO� ������ GRFXPHQWHG�WKDW�WKH WLUH JHDU VHFWLRQ RI D�WUDZO GLVWXUEHG DQ DYHUDJH RI �� SHUFHQW RI WKH ODUJH 
ERXOGHUV �PRUH WKDQ �����P ORQJHVW D[LV� LQ LWV SDWK� 7KH\ QRWHG�WKDW GLVSODFHG ERXOGHUV FDQ VWLOO SURYLGH 
FRYHU� ZKLOH EUHDNLQJ XS�ERXOGHU SLOHV FDQ UHGXFH WKH QXPEHU DQG FRPSOH[LW\ RI FUHYLFHV� 

,Q DUHDV RI VPDOOHU VXEVWUDWH SDUWLFOHV �SHEEOH WR FREEOH���WKH WUDFN RI WKH WLUH JHDU ZDV GLVWLQJXLVKDEOH IURP 
WKH UHVW RI WKH WUDZO SDWK GXH WR WKH UHPRYDO RI RYHUO\LQJ VLOW IURP VXEVWUDWHV ZLWK PRUH FREEOH RU WKH SUHVHQFH 
RI D VHULHV RI SDUDOOHO IXUURZV ��WR ��FP GHHS IURP VXEVWUDWHV ZLWK PRUH SHEEOH��2I WKH DERYH HIIHFWV� RQO\ 
EUHDNLQJ XS� ERXOGHU SLOHV ZDV K\SRWKHVL]HG� WR GHFUHDVH WKH DPRXQW RI QRQ�OLYLQJ IXQFWLRQDO VWUXFWXUH 
IRU PDQDJHG VSHFLHV� $ NH\ XQNQRZQ LV WKH SURSRUWLRQDO GLIIHUHQFH LQ IXQFWLRQDO VWUXFWXUH EHWZHHQ ERXOGHU 
SLOHV DQG�WKH VDPH ERXOGHUV��LI VHSDUDWHG� ,I WKDW GLIIHUHQFH FRPSULVHG �� SHUFHQW RI WKH IXQFWLRQDO VWUXFWXUH� 
DQG��� SHUFHQW RI VXFK SLOHV ZHUH GLVWXUEHG RYHU RQH�WKLUG RI WKH WUDZO SDWKV �WLUH JHDU VHFWLRQ�� D VLQJOH� 
WUDZO SDVV ZRXOG UHGXFH QRQ�OLYLQJ VWUXFWXUH E\ RQO\ DERXW ��SHUFHQW� (YHQ LI SLOHV LQ WKH UHPDLQLQJ 
WUDZO SDWK ZHUH GLVWXUEHG�DW KDOI WKH UDWH RI WKRVH LQ WKH SDWK�RI WKH WLUH JHDU �OLNHO\ DQ RYHUHVWLPDWH IURP 
GHVFULSWLRQV LQ )UHHVH HW DO� ������ 

F.1.5.2 Pelagic Trawls 

6WXGLHV XVLQJ JHDU GLUHFWO\ FRPSDUDEOH WR $ODVND SHODJLF WUDZOV� DQG WKXV LGHQWLI\LQJ WKH UHVXOWLQJ HIIHFW RI 
VXFK JHDU FRQWDFW ZLWK WKH VHDIORRU� DUH ODFNLQJ� %\ UHJXODWLRQ� WKHVH WUDZOV PXVW QRW XVH EREELQV RU RWKHU 
SURWHFWLYH GHYLFHV� VR IRRWURSHV DUH VPDOO LQ GLDPHWHU �W\SLFDOO\ FKDLQ RU VRPHWLPHV FDEOH RU ZUDSSHG 
FDEOH�� 7KXV� WKHLU HIIHFWV PD\ EH�VLPLODU WR RWKHU IRRWURSHV ZLWK VPDOO GLDPHWHUV �L�H�� VKULPS RU 1HSKURSV 
WUDZOV�� +RZHYHU� WKHVH QHWV KDYH�D ODUJH�HQRXJK PHVK VL]H LQ WKH IRUZDUG VHFWLRQV WKDW IHZ� LI DQ\� EHQWKLF 
RUJDQLVPV WKDW DFWLYHO\ VZLP XSZDUG�ZRXOG EH UHWDLQHG LQ WKH QHW� 7KXV� EHQWKLF DQLPDOV WKDW ZHUH IRXQG LQ 
RWKHU VWXGLHV WR EH VHSDUDWHG IURP WKH ERWWRP DQG�UHPRYHG�E\�WUDZOV ZLWK VPDOO�GLDPHWHU IRRWURSHV ZRXOG 
EH UHWXUQHG�WR WKH VHDIORRU LPPHGLDWHO\ E\ WKH $ODVND SHODJLF WUDZOV� 3HODJLF WUDZOV DUH ILVKHG ZLWK GRRUV WKDW 
GR QRW FRQWDFW WKH VHDIORRU� VR DQ\ GRRU HIIHFWV DUH HOLPLQDWHG� )LQDOO\� EHFDXVH WKH SHODJLF WUDZO¶V 
XQSURWHFWHG IRRWURSH HIIHFWLYHO\ SUHFOXGHV WKH XVH RI WKHVH QHWV RQ URXJK�RU KDUG VXEVWUDWHV� WKH\ GR QRW 
DIIHFW WKH PRUH FRPSOH[ KDELWDWV WKDW RFFXU RQ WKRVH VXEVWUDWHV� 

6HVVLOH RUJDQLVPV WKDW FUHDWH VWUXFWXUDO KDELWDW PD\ EH XSURRWHG�RU SDVV XQGHU SHODJLF WUDZO IRRWURSHV� ZKLOH 
WKRVH WKDW DUH PRUH PRELOH RU DWWDFKHG WR OLJKW VXEVWUDWHV PD\ SDVV RYHU WKH IRRWURSH� ZLWK OHVV UHVXOWLQJ 
GDPDJH� 1RQ�OLYLQJ VWUXFWXUHV PD\ EH PRUH DIIHFWHG E\ SHODJLF WUDZO IRRWURSHV WKDQ E\ ERWWRP WUDZO IRRWURSHV 
EHFDXVH RI WKH FRQWLQXRXV FRQWDFW DQG VPDOOHU� PRUH FRQFHQWUDWHG� VXUIDFHV RYHU ZKLFK ZHLJKW DQG WRZLQJ 
IRUFH DUH DSSOLHG��,Q FRQWUDVW��ERWWRP WUDZOV PD\ FDSWXUH DQG UHPRYH PRUH RI WKH ODUJH RUJDQLVPV WKDW SURYLGH 
VWUXFWXUDO KDELWDW WKDQ SHODJLF WUDZOV EHFDXVH RI WKHLU VPDOOHU PHVK VL]HV� 7KH ERWWRP WUDZO GRRUV DQG IRRWURSHV 
FRXOG�DGG FRPSOH[LW\ WR VHGLPHQWDU\ EHGIRUPV DV PHQWLRQHG�SUHYLRXVO\� ZKLOH SHODJLF WUDZOV KDYH DQ DOPRVW 
HQWLUHO\ VPRRWKLQJ HIIHFW� 

F.1.5.3 Longlines 

7KH OLJKW ZHLJKW RI WKH OLQHV XVHG ZLWK ORQJOLQH JHDU� HIIHFWV RQ HLWKHU LQIDXQDO RU HSLIDXQDO SUH\ RUJDQLVPV DUH 
FRQVLGHUHG WR EH OLPLWHG WR DQFKRUV DQG ZHLJKWV� 6LQFH WKHVH FRPSRQHQWV PDNH XS OHVV WKDQ �����WK RI WKH 
OHQJWK�RI WKH JHDU� WKHLU HIIHFWV DUH FRQVLGHUHG YHU\ OLPLWHG ����� SHUFHQW UHGXFWLRQ SHU FRQWDFW ZDV WKH YDOXH 
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FMP for Groundfish of the BSAI Management Area Appendix F 
XVHG���6LPLODUO\� HIIHFWV RQ�WKH QRQ�OLYLQJ VWUXFWXUH RI VRIW ERWWRPV DUH DOVR OLNHO\ WR EH YHU\ OLPLWHG� 

2UJDQLVPV SURYLGLQJ VWUXFWXUH PD\ EH KRRNHG RU RWKHUZLVH DIIHFWHG E\ FRQWDFW ZLWK WKH OLQH� 2EVHUYHUV KDYH 
UHFRUGHG DQHPRQHV� FRUDOV� VHD SHQV� VHD ZKLSV� DQG VSRQJHV EHLQJ EURXJKW WR WKH VXUIDFH KRRNHG�RQ ORQJOLQH 
JHDU �6WHOODU VHD OLRQ SURWHFWLRQ PHDVXUHV 6(,6� ������ LQGLFDWLQJ WKDW WKH OLQHV PRYH VRPH GLVWDQFH DFURVV 
WKH VHDIORRU DQG FDQ DIIHFW VRPH RI WKH EHQWKLF RUJDQLVPV��7KH HIIHFWV RQ QRQ�OLYLQJ VWUXFWXUH LQ KDUG�ERWWRP 
DUHDV GXH WR KDQJ�XSV RQ VPDOOHU ERXOGHU SLOHV DQG RWKHU HPHUJHQW VWUXFWXUHV DUH OLPLWHG WR ZKDW PD\ RFFXU 
DW IRUFHV EHORZ WKRVH QHFHVVDU\ WR EUHDN WKH OLQH� 6LPLODU DUJXPHQWV WR WKRVH XVHG IRU ERWWRP WUDZO HIIHFWV RQ 
KDUG QRQ�OLYLQJ VWUXFWXUH ZRXOG MXVWLI\�DQ HYHQ ORZHU HIIHFW WKDQ�WKH YDOXH JHQHUDWHG IRU ERWWRP�WUDZOLQJ �� 
SHUFHQW���8QIRUWXQDWHO\��WKHUH DUH QR GDWD WR LQGLFDWH ZKDW SURSRUWLRQ WKH UHWDLQHG RUJDQLVPV UHSUHVHQW RI WKRVH 
FRQWDFWHG RQ WKH VHDIORRU RU WKH OHYHO RI GDPDJH WR DQ\ RI WKH DIIHFWHG RUJDQLVPV� 

F.1.5.4 Pots 

7KH RQO\ VWXGLHV RQ�SRWV �(QR HW DO� ����� KDYH H[DPLQHG JHDU PXFK VPDOOHU DQG OLJKWHU WKDQ WKDW XVHG LQ 
$ODVND ZDWHUV DQG DUH� WKXV� QRW GLUHFWO\ DSSOLFDEOH LQ HVWLPDWLQJ HIIHFWV RI SRWV RQ KDELWDW� $ODVND SRWV DUH 
DSSUR[LPDWHO\ ���� WLPHV DV KHDY\ DQG� FRYHU ��� WLPHV WKH DUHD DV WKRVH XVHG E\ (QR HW DO� ������ 
���� NLORJUDPV >NJ@� �����P��� 7KH (QR HW DO� ������ VWXG\ GLG�VKRZ WKDW PRVW VHD SHQV UHFRYHUHG DIWHU EHLQJ 
SUHVVHG IODW DJDLQVW WKH ERWWRP E\ D SRW� 0RVW $ODVND SRWV KDYH WKHLU PHVK ERWWRPV VXVSHQGHG ��� WR � FP 
DERYH WKHLU ZHLJKW UDLOV �ORZHU SHULPHWHU DQG FURVV SLHFHV WKDW FRQWDFW WKH VXEVWUDWH ILUVW�� KHQFH� WKH VSDWLDO 
H[WHQW WR ZKLFK WKH JUHDWHU ZHLJKW RI WKRVH SRWV LV DSSOLHG WR RUJDQLVPV ORFDWHG XQGHUQHDWK WKH SRWV LV OLPLWHG� 
EXW PRUH LQWHQVH� 

7KH DUHD RI VHDIORRU GLVWXUEHG�E\ WKH ZHLJKW UDLOV LV RI WKH JUHDWHVW FRQFHUQ��SDUWLFXODUO\ WR WKH H[WHQW WKDW WKH 
SRW LV GUDJJHG DFURVV WKH VHDIORRU E\ EDG ZHDWKHU� FXUUHQWV� RU GXULQJ KDXOLQJ� %DVHG RQ�WKH HVWLPDWHG ZHLJKW 
RI WKH SRWV LQ ZDWHU� DQG WKH VXUIDFH DUHD RI WKH ERWWRP RI WKHVH UDLOV� WKH DYHUDJH SUHVVXUH DSSOLHG WR WKH 
VHDIORRU DORQJ WKH ZHLJKW UDLOV �DERXW ��SRXQG SHU VTXDUH LQFK >OE�LQ�@ >��� NLORJUDP SHU VTXDUH FHQWLPHWHU 
�NJ�FP��@� LV VXIILFLHQW WR SHQHWUDWH LQWR PRVW VXEVWUDWHV GXULQJ ODWHUDO PRYHPHQW� 7KH HIIHFWV RI SRWV DV WKH\ 
PRYH DFURVV WKH ERWWRP ZHUH VSHFXODWHG WR EH PRVW VLPLODU WR WKRVH RI SHODJLF WUDZOV ZLWK VPDOOHU FRQWDFW 
GLDPHWHU DQG PRUH ZHLJKW FRQFHQWUDWHG RQ�WKH FRQWDFW VXUIDFH� 

F.1.5.5 Dinglebar 

'LQJOHEDU WUROO JHDU �)LJXUH ����RI WKH +$3& ($� FRQVLVWV RI D VLQJOH OLQH WKDW LV UHWULHYHG DQG VHW ZLWK D 
SRZHU RU KDQG�WUROO JXUG\� ZLWK D WHUPLQDOO\ DWWDFKHG ZHLJKW �FDQQRQ�EDOO ����OEV� RU LURQ EDU�� IURP ZKLFK 
RQH RU PRUH OHDGHUV ZLWK RQH RU PRUH OXUHV RU EDLWHG KRRNV DUH SXOOHG WKURXJK WKH ZDWHU ZKLOH D YHVVHOV LV 
XQGHUZD\ �13)0& ������ 'LQJOHEDU WUROO JHDU LV HVVHQWLDOO\ WKH VDPH DV SRZHU RU KDQG WUROO JHDU� WKH 
GLIIHUHQFH�OLHV LQ WKH VSHFLHV WDUJHWHG DQG WKH SHUPLW UHTXLUHG� )RU H[DPSOH��GLQJOHEDU WUROO JHDU FDQ EH XVHG 
LQ WKH GLUHFWHG ILVKHULHV IRU JURXQGILVK �H�J�� FRG� RU KDOLEXW� 7KHVH VSHFLHV PD\ RQO\ EH WDNHQ LQFLGHQWDOO\ 
ZKLOH ILVKLQJ IRU VDOPRQ ZLWK� SRZHU RU KDQG� WUROO JHDU�� 7KHUH LV D� GLUHFWHG ILVKHU\ IRU OLQJ FRG� LQ 
6RXWKHDVW $ODVND XVLQJ GLQJOHEDU WUROO JHDU� 7UROOLQJ FDQ RFFXU RYHU DQ\ ERWWRP W\SH DQG�DW DOPRVW DQ\ 
GHSWKV�� 7UROOHUV ZRUN LQ VKDOORZHU FRDVWDO ZDWHUV� EXW PD\ DOVR ILVK RII WKH FRDVW� VXFK DV RQ� WKH 
)DLUZHDWKHU *URXQGV� 7KH GLQJOHEDU LV XVXDOO\ PDGH RI D KHDY\ PHWDO� VXFK DV LURQ� LV XVHG LQ QHDUO\ 
FRQWLQXRXV FRQWDFW ZLWK WKH ERWWRP� DQG�WKHUHIRUH� LV OLNHO\ WR GLVWXUE ERWWRP KDELWDW� 

F.1.5.6 Dredge Gear 

'UHGJLQJ IRU VFDOORSV PD\ DIIHFW JURXQGILVK� KDELWDW E\ FDXVLQJ XQREVHUYHG� PRUWDOLW\ WR PDULQH OLIH 
DQG PRGLILFDWLRQ RI WKH EHQWKLF FRPPXQLW\ DQG VHGLPHQWV� 6LPLODU WR WUDZOLQJ� GUHGJLQJ SODFHV ILQH 
VHGLPHQWV LQWR VXVSHQVLRQ� EXULHV JUDYHO EHORZ WKH VXUIDFH DQG RYHUWXUQV ODUJH URFNV WKDW DUH HPEHGGHG LQ 
WKH VXEVWUDWH �1()0& ������ &DGG\ ������ 'UHGJLQJ FDQ DOVR UHVXOW LQ GLVORGJHPHQW RI EXULHG VKHOO� 
PDWHULDO� EXU\LQJ RI JUDYHO XQGHU UH�VXVSHQGHG VDQG�� DQG RYHUWXUQLQJ RI ODUJHU URFNV ZLWK DQ 
DSSUHFLDEOH URXJKHQLQJ RI WKH VHGLPHQW VXUIDFH �&DGG\ ������ $ VWXG\ RI VFDOORS GUHGJLQJ LQ 6FRWODQG 
VKRZHG� WKDW GUHGJLQJ FDXVHG VLJQLILFDQW SK\VLFDO GLVWXUEDQFH WR WKH VHGLPHQWV� DV LQGLFDWHG E\ IXUURZV DQG 
GLVORGJHPHQW RI VKHOO IUDJPHQWV DQG� VPDOO VWRQHV �(OHIWKHULRX DQG 5REHUWVRQ ������ 7KH DXWKRUV QRWH� 
KRZHYHU� WKDW WKHVH FKDQJHV LQ ERWWRP WRSRJUDSK\ GLG QRW FKDQJH VHGLPHQW GLVSRVLWLRQ�� VHGLPHQW VL]H� 
RUJDQLF FDUERQ FRQWHQW� RU FKORURSK\OO FRQWHQW� 2EVHUYDWLRQV RI WKH ,FHODQGLF VFDOORS ILVKHU\ RII 1RUZD\ 
LQGLFDWHG WKDW GUHGJLQJ FKDQJHG WKH ERWWRP VXEVWUDWH IURP VKHOO�VDQG WR FOD\ ZLWK ODUJH VWRQHV ZLWKLQ D ��\HDU 
SHULRG �$VFKDQ ������ 0D\HU HW DO. ������� LQYHVWLJDWLQJ WKH HIIHFWV RI D 1HZ %HGIRUG VFDOORS GUHGJH RQ 
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FMP for Groundfish of the BSAI Management Area Appendix F 
VHGLPHQWRORJ\ DW D VLWH LQ FRDVWDO 0DLQH� IRXQG WKDW YHUWLFDO UHGLVWULEXWLRQ RI ERWWRP VHGLPHQWV KDG 
JUHDWHU LPSOLFDWLRQV WKDQ WKH KRUL]RQWDO WUDQVORFDWLRQ DVVRFLDWHG ZLWK VFUDSLQJ�DQG�SORZLQJ WKH ERWWRP�� 
7KH VFDOORS�GUHGJH WHQGHG�WR EXU\�VXUILFLDO PHWDEROL]DEOH RUJDQLF PDWWHU EHORZ WKH VXUIDFH� FDXVLQJ D VKLIW 
LQ VHGLPHQW PHWDEROLVP DZD\ IURP DHURELF UHVSLUDWLRQ WKDW RFFXUUHG DW WKH VHGLPHQW�ZDWHU LQWHUIDFH DQG 
LQVWHDG WRZDUG VXEVXUIDFH DQDHURELF UHVSLUDWLRQ E\ EDFWHULD �0D\HU HW DO. �������'UHGJH PDUNV RQ WKH�VHD 
IORRU WHQG WR EH VKRUW�OLYHG LQ DUHDV RI VWURQJ ERWWRP FXUUHQWV� EXW PD\ SHUVLVW LQ ORZ HQHUJ\ HQYLURQPHQWV 
�0HVVLHK HW DO. ������ 

7ZR VWXGLHV KDYH LQGLFDWHG WKDW LQWHQVLYH VFDOORS GUHGJLQJ PD\ KDYH VRPH GLUHFW HIIHFWV RQ WKH EHQWKLF 
FRPPXQLW\�� (OHIWKHULRX DQG 5REHUWVRQ �������� FRQGXFWHG DQ H[SHULPHQWDO VFDOORS GUHGJLQJ LQ D VPDOO 
VDQG\ ED\ LQ 6FRWODQG� WR DVVHVV WKH HIIHFWV RI VFDOORS GUHGJLQJ RQ� WKH EHQWKLF IDXQD�� 7KH\ FRQFOXGHG 
WKDW ZKLOH GUHGJLQJ RQ� VDQG\ ERWWRP KDV D OLPLWHG HIIHFW RQ� WKH SK\VLFDO HQYLURQPHQW DQG� WKH VPDOOHU 
LQIDXQD� ODUJH QXPEHUV RI WKH ODUJHU LQIDXQD �PROOXVFV� DQG�VRPH HSLIDXQDO RUJDQLVPV �HFKLQRGHUPV DQG 
FUXVWDFHDQV� ZHUH NLOOHG RU GDPDJHG DIWHU RQO\ D IHZ KDXOV RI WKH GUHGJH� /RQJ�WHUP DQG�FXPXODWLYH HIIHFWV 
ZHUH QRW H[DPLQHG� KRZHYHU� $FKDQ ������ H[DPLQHG WKH HIIHFWV RI GUHGJLQJ IRU LVODQGLF VFDOORSV RQ 
PDFUREHQWKRV RII 1RUZD\� $FKDQ IRXQG WKDW WKH IDXQDO ELRPDVV GHFOLQHG RYHU D IRXU�\HDU SHULRG� RI 
KHDY\ GUHGJLQJ� 6HYHUDO VSHFLHV� LQFOXGLQJ XUFKLQV��VKULPS��VHDVWDUV� DQG�SRO\FKDHWHV VKRZHG DQ LQFUHDVH 
LQ DEXQGDQFH RYHU WKH WLPH SHULRG� ,Q VXPPDU\� VFDOORS JHDU� OLNH RWKHU JHDU XVHG WR KDUYHVW OLYLQJ 
DTXDWLF UHVRXUFHV� PD\ DIIHFW WKH EHQWKLF FRPPXQLW\ DQG�SK\VLFDO HQYLURQPHQW UHODWLYH WR WKH LQWHQVLW\ RI 
WKH ILVKHU\� 

F.1.6 Fishing Effects Vulnerability Assessment 

$ JRDO RI WKH YXOQHUDELOLW\ DVVHVVPHQW LV WR EDVH HVWLPDWHV RI VXVFHSWLELOLW\ DQG�UHFRYHU\ RI IHDWXUHV WR 
JHDU LPSDFWV RQ WKH VFLHQWLILF OLWHUDWXUH WR�WKH H[WHQW SRVVLEOH� ,Q SUHYLRXV ()+ ILVKLQJ HIIHFWV DQDO\VHV 
������DQG� ������ DQ�RYHUYLHZ RI QHZ DQG� H[LVWLQJ UHVHDUFK RQ� WKH HIIHFWV RI ILVKLQJ RQ�KDELWDW ZDV 
LQFOXGHG VHFWLRQ�)�����RI WKLV GRFXPHQW��(DFK RI WKH LQSXWV WR�WKH ILVKLQJ HIIHFWV PRGHO ZHUH HYDOXDWHG� 
LQFOXGLQJ WKH GLVWULEXWLRQ RI ILVKLQJ LQWHQVLW\ IRU HDFK JHDU W\SH� VSDWLDO KDELWDW FODVVLILFDWLRQV� 
FODVVLILFDWLRQ RI KDELWDW IHDWXUHV� KDELWDW� DQG� IHDWXUH�VSHFLILF UHFRYHU\ UDWHV� DQG JHDU� DQG� KDELWDW� 
VSHFLILF VHQVLWLYLW\ RI KDELWDW IHDWXUHV� 0DQ\ RI WKHVH HVWLPDWHV ZHUH EHVW SURIHVVLRQDO MXGJHPHQW E\ 
ILVKHULHV PDQDJHUV DQG�VFLHQWLVWV� 

)RU WKH ����� ()+ 5HYLHZ� D� PRUH HPSLULFDO OLWHUDWXUH UHYLHZ PHWKRG ZDV LQFRUSRUDWHG WR DVVHVV WKH 
HIIHFWV RI ILVKLQJ RQ� KDELWDW� $ YXOQHUDELOLW\ DVVHVVPHQW DQG DVVRFLDWHG JOREDO OLWHUDWXUH UHYLHZ� ZDV 
GHYHORSHG E\�PHPEHUV RI WKH 1HZ�(QJODQG )LVKHU\ 0DQDJHPHQW &RXQFLO¶V +DELWDW 3ODQ 'HYHORSPHQW 
7HDP ZKLOH GHYHORSLQJ WKH 6ZHSW $UHDV 6HDEHG ,PSDFWV PRGHO� ZKLFK ZDV LQ� SDUW� EDVHG RQ� WKH /(, 
PRGHO� 6WXGLHV ZHUH VHOHFWHG IRU HYDOXDWLRQ EDVHG RQ WKHLU EURDG UHOHYDQFH WR 1RUWKHDVW 5HJLRQ KDELWDWV 
DQG� ILVKLQJ JHDUV� EXW KDYH EHHQ�DGDSWHG IRU XVH LQ WKH 1RUWK�3DFLILF� 6\QWKHVLV SDSHUV DQG�PRGHOLQJ 
VWXGLHV DUH H[FOXGHG IURP WKH UHYLHZ� EXW WKH UHVHDUFK XQGHUO\LQJ WKHVH SXEOLFDWLRQV LV LQFOXGHG ZKHQ 
UHOHYDQW� 0RVW RI WKH VWXGLHV UHYLHZHG DUH SXEOLVKHG DV SHHU�UHYLHZHG MRXUQDO DUWLFOHV� EXW FRQIHUHQFH 
SURFHHGLQJV� UHSRUWV� DQG WKHVH DUH FRQVLGHUHG DV ZHOO� 

$ 0LFURVRIW $FFHVV GDWDEDVH ZDV GHYHORSHG WR RUJDQL]H WKH UHYLHZ DQG WR LGHQWLI\�LQ�GHWDLO WKH JHDU W\SHV 
DQG� KDELWDW IHDWXUHV HYDOXDWHG LQ HDFK VWXG\�� ,Q DGGLWLRQ� WR LGHQWLI\LQJ JHDU W\SHV DQG� IHDWXUHV� WKH 
GDWDEDVH LQFOXGHG ILHOG FRGHV IRU EDVLF LQIRUPDWLRQ DERXW VWXG\ ORFDWLRQ DQG UHODWHG UHVHDUFK� VWXG\ 
GHVLJQ� UHOHYDQFH DQG DSSURSULDWHQHVV WR WKH YXOQHUDELOLW\ DVVHVVPHQW� GHSWK� ZKHWKHU UHFRYHU\�RI IHDWXUHV 
LV� DGGUHVVHG� DQG VXEVWUDWH W\SHV IRXQG LQ WKH VWXG\ DUHD� $QDO\VWV LQWHUDFWHG ZLWK WKH GDWDEDVH YLD DQ 
$FFHVV IRUP �)LJXUH���� 

2YHU ����VWXGLHV DUH HYDOXDWHG� DOWKRXJK DGGLWLRQDO OLWHUDWXUH UHIHUHQFHG LQ WKH SUHYLRXV VHFWLRQ RQ IHDWXUH 
GHVFULSWLRQV ZDV XVHG LQ VRPH FDVHV�WR LQIRUP UHFRYHU\ VFRUHV� DQG�QRW DOO RI WKH VWXGLHV DUH XVHG HTXDOO\ 
WR�LQIRUP WKH PDWUL[�EDVHG YXOQHUDELOLW\ DVVHVVPHQW� 7KH ORQJ�WHUP LQWHQWLRQ�LV WR FUHDWH QHZ UHFRUGV LQ 
WKH GDWDEDVH DV DGGLWLRQDO JHDU LPSDFWV VWXGLHV DUH SXEOLVKHG� 7KLV GDWDEDVH LV�SXEOLVKHG DV�*UDERZVNL HW 
DO��������� 

$V D�PRGHO SDUDPHWHUL]DWLRQ WRRO� WKH YXOQHUDELOLW\ DVVHVVPHQW TXDQWLILHV ERWK WKH PDJQLWXGH RI WKH 
LPSDFWV WKDW UHVXOW IURP�WKH SK\VLFDO LQWHUDFWLRQ RI ILVK KDELWDWV DQG ILVKLQJ JHDUV��DQG�WKH GXUDWLRQ RI 
UHFRYHU\ IROORZLQJ WKRVH LQWHUDFWLRQV� 7KLV YXOQHUDELOLW\ LQIRUPDWLRQ IURP WKLV GDWDEDVH KDV EHHQ 
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FMP for Groundfish of the BSAI Management Area Appendix F 

F.1.9 References 

$)6&��������(VVHQWLDO )LVK�+DELWDW 5HVHDUFK� ,PSOHPHQWDWLRQ 3ODQ�IRU $ODVND IRU )< �����± ������8�6� 
'HS� &RPPHU�� 12$$ $ODVND�)LVKHULHV�6FLHQFH�&HQWHU� �� S� 

%HUJPDQ� 0�-�1� DQG -�:� YDQ 6DQWEULQN� ����� 0RUWDOLW\ LQ PHJDIDXQDO EHQWKLF SRSXODWLRQV FDXVHG E\ WUDZO 
ILVKHULHV RQ WKH 'XWFK FRQWLQHQWDO VKHOI LQ WKH 1RUWK 6HD LQ ���� ,&(6 -RXUQDO RI 0DULQH 6FLHQFH 
��������������� 

%URZQ� (� ����� (IIHFWV RI FRPPHUFLDO RWWHU WUDZOLQJ RQ ()+ RI WKH VRXWKHDVWHUQ %6 VKHOI� 0DVWHU¶V 7KHVLV� 
8QLYHUVLW\ RI :DVKLQJWRQ� 

%U\OLQVN\� 0�� -� *LEVRQ� DQG '�&� *RUGRQ� -U� ����� ,PSDFWV RI IORXQGHU WUDZOV RQ WKH LQWHUWLGDO KDELWDW DQG 
FRPPXQLW\ RI WKH 0LQDV %DVLQ� %D\ RI )XQG\� &DQDGLDQ -RXUQDO RI )LVKHULHV DQG $TXDWLF 6FLHQFHV� 
�������������� 

&ODUN� 0�5� DQG 5� 2¶'ULVFROO� ����� 'HHSZDWHU ILVKHULHV DQG WKHLU LPSDFW RQ VHDPRXQW KDELWDW LQ 1HZ 
=HDODQG� -RXUQDO RI 1RUWKZHVW $WODQWLF )LVKHU\ 6FLHQFH ��� �������� 

&UDJJ��-��*��������6RPH VWDWLVWLFDO PRGHOV IRU OLPLWHG�GHSHQGHQW YDULDEOHV ZLWK�DSSOLFDWLRQ�WR�WKH GHPDQG� 
IRU�GXUDEOH�JRRGV��(FRQRPHWULFD��������±���� 

'H/RQJ� $�.�� DQG� -�6�� &ROOLH�� ������ 'HILQLQJ (VVHQWLDO )LVK� +DELWDW� $ 0RGHO�%DVHG� $SSURDFK�� 5KRGH 
,VODQG�6HD�*UDQW��1DUUDJDQVHWW��5�,���SS� 

(OLWK��-��3KLOOLSV��6�-���+DVWLH��7���'XGLN��0���&KHH��<�(���DQG�<DWHV��&�-��������$ VWDWLVWLFDO H[SODQDWLRQ�RI 
0D[(QW IRU HFRORJLVWV� %LRGLYHUVLW\ 5HVHDUFK ��������� 

(QR��1�� '�6��0DFGRQDOG��-�$� .LQQHDU��6� $PRV��&�-� &KDSPDQ� 5�$��&ODUN��)�6� %XQNHU��DQG &� 0XQUR� 
����� (IIHFWV RI FUXVWDFHDQ WUDSV RQ�EHQWKLF IDXQD� ,&(6 -RXUQDO RI 0DULQH 6FLHQFH� ������������ 

)LVKHULHV /HDGHUVKLS� DQG� 6XVWDLQDELOLW\ )RUXP�� ������ 5HJLRQDO ()+ 3URILOH� 1RUWK� 3DFLILF�� 1DWLRQDO 
(VVHQWLDO�)LVK�+DELWDW�6XPPLW����������S� 

)RVVD� -�+���3�%� 0RUWHQVHQ� DQG�'�0� )XUHYLN� ����� 7KH GHHS�ZDWHU FRUDO Lophelia pertusa LQ 1RUZHJLDQ 
ZDWHUV GLVWULEXWLRQ DQG ILVKHU\ LPSDFWV� +\GURELRORJLD ���� ����� 

)UHHVH� -�/� ����� 7UDZO LQGXFHG GDPDJH WR VSRQJHV REVHUYHG IURP�D UHVHDUFK VXEPHUVLEOH� 0DULQH )LVKHULHV 
5HYLHZ ����� ����� 

)XMLRND�� -�7�� ������ $ PRGHO IRU HYDOXDWLQJ ILVKLQJ LPSDFWV RQ� KDELWDW DQG� FRPSDULQJ ILVKLQJ FORVXUH 
VWUDWHJLHV��&DQ��-��)LVK��$TXDW��6FL��������������� 

*UDERZVNL��-�+���%DFKPDQ� 0���'HPDUHVW��&���(D\UV��6���+DUULV��%�3���0DONRVNL��9���3DFNHU��'���6WHYHQVRQ�� 
'�� ������ $VVHVVLQJ WKH YXOQHUDELOLW\ RI PDULQH EHQWKRV WR� ILVKLQJ JHDU LPSDFWV�� 5HYLHZV LQ� 
)LVKHULHV�6FLHQFH�DQG�$TXDFXOWXUH������������� 

*LONLQVRQ� .�� 0� 3DXOLQ� 6� +XUOH\� DQG 3� 6FKZLQJKDPHU� ����� ,PSDFWV RI WUDZO GRRU VFRXULQJ RQ LQIDXQDO 
ELYDOYHV� UHVXOWV RI D SK\VLFDO WUDZO GRRU PRGHO�GHQVH VDQG LQWHUDFWLRQ -RXUQDO RI ([SHULPHQWDO 
0DULQH %LRORJ\ DQG (FRORJ\ ��������������� 

+HLIHW] -��6WRQH��5�3���6KRWZHOO��6�.��� ������'DPDJH DQG�GLVWXUEDQFH WR� FRUDO DQG� VSRQJH KDELWDW RI WKH 
$OHXWLDQ�$UFKLSHODJR��0DU (FRO�3URJ�6HU�������������� 

+HQU\��/$���.HQFKLQJWRQ��(�/�5���.HQFKLQJWRQ��7�-���0DF,VDDF��.�*���%RXUERQQDLV� %R\FH��&���*RUGRQ�-U��� 
'�&�� ������ ,PSDFWV RI RWWHU WUDZOLQJ RQ� FRORQLDO HSLIDXQDO DVVHPEODJHV RQ� D FREEOH ERWWRP 
HFRV\VWHP RQ :HVWHUQ %DQN �QRUWKZHVW $WODQWLF�� 0DU� (FRO� 3URJ��6HU������������� 

+LGGLQN�� -�*��� -HQQLQJV�� 6��� .DLVHU�� 0�-��� 4XHLURV�� $�0��� 'XSOLVHD�� '�(��� 3LHW�� *�-�� ������ &XPXODWLYH 
LPSDFWV RI VHDEHG WUDZO GLVWXUEDQFH RQ� EHQWKLF ELRPDVV�� SURGXFWLRQ�� DQG� VSHFLHV ULFKQHVV LQ 
GLIIHUHQW�KDELWDWV��&DQ��-��)LVK��$TXDW� 6FL������������� 

+LGGLQN��-�*���-HQQLQJV��6���DQG�.DLVHU��0�-��������$VVHVVLQJ DQG�SUHGLFWLQJ WKH UHODWLYH HFRORJLFDO LPSDFWV 
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FMP for Groundfish of the BSAI Management Area Appendix F 
PRGLILHG WR�FRQGLWLRQ DUHD VZHSW �L�H���ILVKLQJ HIIRUW� LQ WKH )( PRGHO YLD D�VHULHV RI VXVFHSWLELOLW\�DQG 
UHFRYHU\ SDUDPHWHUV� 

$ FULWLFDO SRLQW DERXW WKH YXOQHUDELOLW\ DVVHVVPHQW DQG DFFRPSDQ\LQJ )( PRGHO LV WKDW WKH\ FRQVLGHU ()+ 
DQG�LPSDFWV WR�()+ LQ�D KROLVWLF PDQQHU� UDWKHU WKDQ VHSDUDWHO\ LGHQWLI\LQJ LPSDFWV WR�()+ GHVLJQDWHG IRU 
LQGLYLGXDO VSHFLHV DQG� OLIH VWDJHV� 7KLV LV FRQVLVWHQW ZLWK WKH ()+ ILQDO UXOH� ZKLFK LQGLFDWHV ³DGYHUVH 
HIIHFWV WR ()+�PD\ UHVXOW IURP DFWLRQV RFFXUULQJ ZLWKLQ ()+ RU RXWVLGH RI >GHVLJQDWHG@ ()+�DQG�PD\ 
LQFOXGH VLWH�VSHFLILF RU KDELWDW�ZLGH LPSDFWV� LQFOXGLQJ LQGLYLGXDO� FXPXODWLYH� RU V\QHUJLVWLF 
FRQVHTXHQFHV RI DFWLRQV´ ����������� 7R WKH H[WHQW WKDW NH\ IHDWXUHV RI VSHFLHV¶ ()+ FDQ�EH UHODWHG WR� 
WKH IHDWXUHV�LQ�WKH YXOQHUDELOLW\ DVVHVVPHQW� SRVW�KRF DQDO\VLV�RI PRGHO RXWSXWV FDQ�EH FRQGXFWHG WR�EHWWHU 
HYDOXDWH WKH YXOQHUDELOLW\ RI D�SDUWLFXODU VSHFLHV¶ HVVHQWLDO KDELWDW�FRPSRQHQWV WR ILVKLQJ JHDU HIIHFWV� 

F.1.7 Impact Assessment Methods 

,Q ������ GLVWULEXWLRQ RI /(, YDOXHV IRU HDFK FODVV RI KDELWDW IHDWXUH ZHUH SURYLGHG� WR� H[SHUWV RQ HDFK 
PDQDJHG VSHFLHV� WR XVH LQ WKHLU DVVHVVPHQW RI ZKHWKHU VXFK HIIHFWV ZHUH OLNHO\ WR� LPSDFW OLIH KLVWRU\ 
SURFHVVHV LQ D�ZD\ WKDW LQGLFDWHG DQ DGYHUVH FKDQJH WR ()+� ([SHUWV ZHUH DVNHG WR DVVHVV FRQQHFWLRQV 
EHWZHHQ WKH OLIH KLVWRU\ IXQFWLRQV RI WKHLU VSHFLHV DW GLIIHUHQW OLIH VWDJHV�DQG WKH FODVVHV RI KDELWDW IHDWXUHV 
XVHG LQ�WKH /(, PRGHO��7KHQ� FRQVLGHULQJ WKH GLVWULEXWLRQ RI /(,V IRU HDFK RI WKRVH IHDWXUHV� WKH\ ZHUH 
DVNHG ZKHWKHU VXFK HIIHFWV UDLVHG FRQFHUQV IRU WKHLU VSHFLHV� ([SHUWV DOVR FRQVLGHUHG WKH KLVWRU\ RI WKH 
VWDWXV RI VSHFLHV VWRFNV LQ WKHLU DVVHVVPHQWV� :KLOH WKLV SURFHVV SURYLGHG WKH ILUVW LQIRUPDWLRQ DYDLODEOH 
RI WKH HIIHFWV RI ILVKLQJ RQ�VWRFNV� LW ZDV QRW RYHUO\ DQDO\WLFDO� 

,Q 'HFHPEHU ����� WKH &RXQFLO DSSURYHG D WKUHH�WLHUHG PHWKRG WR� HYDOXDWH ZKHWKHU WKHUH DUH DGYHUVH 
HIIHFWV RI ILVKLQJ RQ�()+ �)LJXUH ��� 7KLV DQDO\VLV FRQVLGHUV LPSDFWV RI FRPPHUFLDO ILVKLQJ ILUVW DW WKH 
SRSXODWLRQ OHYHO� WKHQ XVHV REMHFWLYH FULWHULD WR GHWHUPLQH ZKHWKHU DGGLWLRQDO DQDO\VLV LV ZDUUDQWHG WR 
HYDOXDWH LI KDELWDW LPSDFWV FDXVHG E\ ILVKLQJ DUH DGYHUVH DQG�PRUH WKDQ�PLQLPDO RU�QRW WHPSRUDU\� 

)LJXUH )���7KUHH�WLHUHG PHWKRG WR HYDOXDWH�HIIHFWV�RI ILVKLQJ RQ (VVHQWLDO )LVK +DELWDW LQ $ODVND� 

%HFDXVH ()+ LV GHILQHG IRU SRSXODWLRQV PDQDJHG E\ &RXQFLO )03V� VWRFN DXWKRUV ILUVW FRQVLGHUHG 
ZKHWKHU WKH SRSXODWLRQ LV DERYH RU EHORZ WKH 0LQLPXP 6WRFN 6L]H 7KUHVKROG �0667�� GHILQHG DV 
���06<�VWRFN VL]H� RU WKH PLQLPXP VWRFN VL]H DW ZKLFK UHEXLOGLQJ WR 06<�ZRXOG EH H[SHFWHG WR�RFFXU 
ZLWKLQ ��� \HDUV LI WKH VWRFN ZHUH H[SORLWHG DW WKH 0D[LPXP )LVKLQJ 0RUWDOLW\ 7KUHVKROG �0)07�� 
6WRFN DXWKRUV ZHUH DVNHG WR LGHQWLI\ DQ\ VWRFN WKDW LV� EHORZ 0667 IRU UHYLHZ E\ WKH 3ODQ 7HDPV� 
0LWLJDWLRQ PHDVXUHV PD\ EH UHFRPPHQGHG E\ WKH�3ODQ 7HDP LI WKH\ FRQFXU WKDW WKHUH LV D�SODXVLEOH 
FRQQHFWLRQ WR UHGXFWLRQV RI ()+ DV WKH FDXVH� 

7R LQYHVWLJDWH WKH� SRWHQWLDO UHODWLRQVKLSV EHWZHHQ ILVKLQJ HIIHFWV DQG VWRFN SURGXFWLRQ� WKH VWRFN 
DVVHVVPHQW DXWKRUV H[DPLQHG WUHQGV LQ OLIH KLVWRU\ SDUDPHWHUV DQG WKH DPRXQW RI GLVWXUEHG KDELWDW LQ WKH 
³FRUH ()+ $UHD´ �&($� IRU HDFK VSHFLHV� 7KH &($� LV LGHQWLILHG DV WKH SUHGLFWHG �� SHUFHQW TXDQWLOH 
WKUHVKROG RI VXLWDEOH KDELWDW RU VXPPHU DEXQGDQFH �/DPDQ HW DO���,Q 3UHVV� 7XUQHU HW DO� ,Q 3UHVV� 5RRQH\ 

September 2017 F-11 



        
                

             
                

               
              

           
             

               
             
               
             
      

              
              
           

                
                 

           

        

            
               

           
             

               
              
                

            

               
              

           
             

            
             

             
         

            
               

               
                 

                 
                
 

               
                

           
              

             
    

FMP for Groundfish of the BSAI Management Area Appendix F 
HW DO�� ,Q 3UHVV�� 6WRFN DVVHVVPHQW DXWKRUV HYDOXDWHG ZKHWKHU ��� SHUFHQW RU PRUH RI WKH &($ ZDV 
LPSDFWHG E\ FRPPHUFLDO ILVKLQJ LQ�1RYHPEHU ������WKH HQG�RI WKH WLPH VHULHV�� 7KH ���SHUFHQW WKUHVKROG 
ZDV VHOHFWHG EDVHG RQ�WKH DVVXPSWLRQ WKDW LPSDFWV WR OHVV WKDQ��� SHUFHQW RI WKH &($ PHDQV WKDQ�PRUH 
WKDQ��� SHUFHQW RI WKH &($ �WRS ���SHUFHQW RI VXLWDEOH KDELWDW RU VXPPHU DEXQGDQFH� ZDV XQGLVWXUEHG� 
DQG�WKHUHIRUH UHSUHVHQWHG PLQLPDO GLVWXUEDQFH� ,I ���SHUFHQW RU PRUH RI WKH &($�ZDV LPSDFWHG� WKH VWRFN 
DVVHVVPHQW DXWKRUV H[DPLQHG LQGLFHV RI JURZWK�WR�PDWXULW\� VSDZQLQJ VXFFHVV� EUHHGLQJ VXFFHVV� DQG 
IHHGLQJ VXFFHVV WR�GHWHUPLQH ZKHWKHU WKHUH DUH FRUUHODWLRQV EHWZHHQ WKRVH SDUDPHWHUV DQG WKH WUHQGV LQ� 
WKH SURSRUWLRQ RI WKH &($ LPSDFWHG E\ ILVKLQJ� ,I D� FRUUHODWLRQ H[LVWV� SRVLWLYH RU QHJDWLYH� VWRFN 
DVVHVVPHQW DXWKRUV GHWHUPLQHG ZKHWKHU WKH FRUUHODWLRQ LV�VLJQLILFDQW DW D S�YDOXH RI ����� ,I D�VLJQLILFDQW 
FRUUHODWLRQ ZDV IRXQG� VWRFN DVVHVVPHQW DXWKRUV XVHG WKHLU H[SHUW MXGJHPHQW WR GHWHUPLQH ZKHWKHU WKHUH LV 
D� SODXVLEOH FRQQHFWLRQ WR UHGXFWLRQV LQ� ()+ DV WKH FDXVH� 6WRFN DVVHVVPHQW DXWKRUV LGHQWLILHG WKH 
FRUUHODWLRQ� DQG WKH VLJQLILFDQFH LQ�WKHLU UHSRUWV� 

5HSRUWV IURP WKH VWRFN DVVHVVPHQW DXWKRUV ZHUH FROODWHG DQG�SUHVHQWHG WR UHSUHVHQWDWLYHV RI WKH *2$�DQG 
%6$, *URXQGILVK 3ODQ 7HDPV DQG�WKH &UDE 3ODQ 7HDP� 3ODQ 7HDP UHSUHVHQWDWLYHV UHYLHZHG WKH UHSRUWV RQ� 
0DUFK ���������5HSUHVHQWDWLYHV FRQFXUUHG ZLWK WKH VWRFN DVVHVVPHQW DXWKRUV GHWHUPLQDWLRQV LQ�DOO FDVHV� 
1RQH RI WKH VWRFN DVVHVVPHQW DXWKRUV FRQFOXGHG WKDW KDELWDW UHGXFWLRQ ZLWKLQ WKH &($ IRU WKHLU VSHFLHV 
ZDV DIIHFWLQJ WKHLU VWRFNV LQ ZD\V WKDW ZHUH PRUH WKDQ� PLQLPDO RU QRW WHPSRUDU\� 1RQH RI WKH DXWKRUV 
UHFRPPHQGHG DQ\ FKDQJH LQ PDQDJHPHQW ZLWK UHJDUG WR ILVKLQJ ZLWKLQ ()+� 

F.1.8 Cumulative Effects of Fishing on Essential Fish Habitat 

7KH �����()+ )(,6� ���� ()+�5HYLHZ� DQG������()+ 5HYLHZ FRQFOXGHG WKDW ILVKHULHV GR�KDYH ORQJ 
WHUP HIIHFWV RQ�KDELWDW� DQG WKHVH LPSDFWV ZHUH GHWHUPLQHG WR EH PLQLPDO DQG�QRW GHWULPHQWDO WR ILVK 
SRSXODWLRQV RU WKHLU KDELWDWV� :KLOH WKH ����� ()+� 5HYLHZ SURYLGHG LQFUHPHQWDO LPSURYHPHQWV WR� RXU 
XQGHUVWDQGLQJ RI KDELWDW W\SHV� VHQVLWLYLW\ DQG� UHFRYHU\ RI VHDIORRU KDELWDW IHDWXUHV� WKHVH QHZ UHVXOWV 
ZHUH FRQVLVWHQW ZLWK WKH VHQVLWLYLW\ DQG UHFRYHU\ SDUDPHWHUV DQG�GLVWULEXWLRQV RI KDELWDW W\SHV XVHG LQ WKH 
SULRU DQDO\VLV RI ILVKLQJ HIIHFWV IRU WKH����� ()+ (,6� 1RQH�RI WKLV�QHZ LQIRUPDWLRQ UHYHDOHG VLJQLILFDQW 
HUURUV LQ WKH SDUDPHWHUV XVHG LQ WKDW DQDO\VLV� UDWKHU� LW PDUJLQDOO\ LQFUHDVHG VXSSRUW IRU WKHLU YDOLGLW\� 

7KLV VWLOO OHIW WKH /(,�PRGHO ZHOO VKRUW RI�D ULJRURXVO\ YDOLGDWHG� SUHGLFWLYH VWUXFWXUH� 

7KH SUHYLRXV ()+ DQDO\VHV� DV ZHOO DV WKH &,( UHYLHZ� LQGLFDWHG WKH�QHHG IRU LPSURYHG�ILVKLQJ HIIHFWV 
PRGHO SDUDPHWHUV� :LWK WKH )( PRGHO� RXU DELOLW\ WR� DQDO\]H ILVKLQJ HIIHFWV RQ� KDELWDW KDV JURZQ 
H[SRQHQWLDOO\� 9HVVHO 0RQLWRULQJ 6\VWHP GDWD� SURYLGHV D� PXFK PRUH GHWDLOHG WUHDWPHQW RI ILVKLQJ 
LQWHQVLW\� DOORZLQJ EHWWHU DVVHVVPHQWV RI WKH� HIIHFWV RI RYHUODSSLQJ HIIRUW DQG GLVWULEXWLRQ RI HIIRUW 
EHWZHHQ DQG� ZLWKLQ JULG FHOOV� 7KH GHYHORSPHQW RI OLWHUDWXUH�GHULYHG ILVKLQJ HIIHFWV GDWDEDVH KDV 
LQFUHDVHG RXU DELOLW\ WR HVWLPDWH JHDU�VSHFLILF VXVFHSWLELOLW\ DQG UHFRYHU\ SDUDPHWHUV� 7KH GLVWULEXWLRQ RI 
KDELWDW W\SHV� GHULYHG IURP LQFUHDVHG VHGLPHQW GDWD DYDLODELOLW\� KDV LPSURYHG��7KH FRPELQDWLRQ RI WKHVH 
SDUDPHWHUV KDV JUHDWO\ HQKDQFHG RXU DELOLW\ WR�HVWLPDWH ILVKLQJ LPSDFWV� 

,Q $SULO ������WKH 66& UHFRPPHQGHG WKDW�QHZ PHWKRGV DQG�FULWHULD EH GHYHORSHG�WR�HYDOXDWH ZKHWKHU WKH 
HIIHFWV RI ILVKLQJ RQ�()+ DUH PRUH WKDQ PLQLPDO DQG�QRW WHPSRUDU\� &ULWHULD ZHUH GHYHORSHG E\ 10)6 
DQG�UHVHDUFKHUV DW $ODVND 3DFLILF 8QLYHUVLW\� DQG UHYLHZHG E\ WKH &RXQFLO DQG LWV DGYLVRU\ FRPPLWWHHV LQ 
������DQG WKH VWRFN DVVHVVPHQW DXWKRUV LQ ����� ,Q $SULO ����� EDVHG RQ WKH DQDO\VLV ZLWK WKH )(�PRGHO� 
WKH &RXQFLO FRQFXUUHG ZLWK WKH 3ODQ 7HDP FRQVHQVXV WKDW WKH HIIHFWV RI ILVKLQJ RQ�()+ GR QRW FXUUHQWO\ 
PHHW WKH WKUHVKROG RI PRUH WKDQ�PLQLPDO DQG QRW WHPSRUDU\� DQG�PLWLJDWLRQ DFWLRQ LV QRW QHHGHG DW WKLV 
WLPH� 

:KLOH WKHVH DQDO\VHV IRXQG QR�LQGLFDWLRQ WKDW FRQWLQXHG ILVKLQJ DFWLYLWLHV DW WKH FXUUHQW UDWH DQG LQWHQVLW\ 
ZRXOG�DOWHU WKH FDSDFLW\�RI ()+ WR VXSSRUW KHDOWK\ SRSXODWLRQV RI PDQDJHG VSHFLHV RYHU WKH ORQJ WHUP� WKH 
&RXQFLO DFNQRZOHGJHV WKDW VFLHQWLILF XQFHUWDLQW\ UHPDLQV UHJDUGLQJ WKH�FRQVHTXHQFHV RI KDELWDW DOWHUDWLRQ 
IRU WKH VXVWDLQHG SURGXFWLYLW\ RI PDQDJHG VSHFLHV� &RQVHTXHQWO\� WKH�&RXQFLO KDV DGRSWHG� DQG 10)6 KDV 
LPSOHPHQWHG� D QXPEHU RI PDQDJHPHQW PHDVXUHV GHVLJQHG WR� UHGXFH DGYHUVH LPSDFWV WR KDELWDW� 7KHVH 
DFWLRQV DUH GHVFULEHG LQ�$SSHQGL[�$� 
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FMP for Groundfish of the BSAI Management Area Appendix F 
RI�GLVWXUEDQFH�RQ�KDELWDWV�ZLWK�GLIIHUHQW�VHQVLWLYLWLHV��-RXUQDO�RI�$SSOLHG�(FRORJ\������������� 

.DLVHU�� 0�-��� &ODUNH�� .�5��� +LQ]�� +��� $XVWHQ�� 0�&�9��� 6RPHUILHOG�� 3�-�� .DUDNDVVLV�� ,�� ������ *OREDO 
DQDO\VLV�DQG�SUHGLFWLRQ�RI�WKH�UHVSRQVH�RI�EHQWKLF�ELRWD�WR�ILVKLQJ��0DU��(FRO��3URJ��6HU�������± ��� 

.HQFKLQJWRQ�� (�/�5��� -�� 3UHQD�� .�'�� *LONLQVRQ�� '�&�� *RUGRQ�� .�� 0DF,VDDF�� &�� %RXUERQQDLV�� 3�-� 
6FKZLQJKDPHU��7�:��5RZHOO��'�/ 0F.HRZQ��DQG�:�3��9DVV��������(IIHFWV RI H[SHULPHQWDO RWWHU 
WUDZOLQJ RQ� WKH PDFURIDXQD RI D VDQG\ ERWWRP HFRV\VWHP RQ� WKH *UDQG�%DQNV RI 1HZIRXQGODQG�� 
&DQDGLDQ�-RXUQDO�RI�)LVKHULHV�DQG�$TXDWLF�6FLHQFHV������������������ 

.ULHJHU��.�-���DQG�%�/��:LQJ� ������0HJDIDXQD DVVRFLDWLRQV ZLWK�GHHSZDWHU FRUDOV �3ULPQRD VSS�� LQ� WKH 
*2$��+\GURELRORJLD������������ 

.ULHJHU��.��������'LVWULEXWLRQ� DQG�DEXQGDQFH RI URFNILVK�GHWHUPLQHG� IURP D VXEPHUVLEOH DQG�E\ ERWWRP 
WUDZOLQJ� )LVKHU\ %XOOHWLQ������������� 

.ULHJHU� .� ����� 6KRUWUDNHU URFNILVK� 6HEDVWHV� ERUHDOLV� REVHUYHG IURP D� PDQQHG VXEPHUVLEOH� 0DULQH 
)LVKHULHV�5HYLHZ� ������������ 

/DPDQ� (�$���&�1��5RRSHU��6��5RRQH\��.��7XUQHU��'��&RRSHU��DQG�0��=LPPHUPDQ� ,Q�3UHVV�� 0RGHO� EDVHG 
(VVHQWLDO )LVK�+DELWDW 'HILQLWLRQV IRU (DVWHUQ�%HULQJ 6HD *URXQGILVK�6SHFLHV��8�6��'HS�&RPPHU��� 
12$$ 7HFK 0HPR� 10)6�$)6&�;;;;� ;;S� 

/DXUHO��%�-���0��6SHQFHU��3��,VHUL��DQG�/�$��&RSHPDQ��������7HPSHUDWXUH�GHSHQGHQW JURZWK�DQG�EHKDYLRU RI 
MXYHQLOH $UFWLF�FRG �%RUHRJDGXV�VDLGD� DQG FR�RFFXUULQJ 1RUWK�3DFLILF JDGLGV��3RODU %LRORJ\��SS��� 
���'2,���������V����������������� 

/LPSLQVHO�� '�(�� (DJOHWRQ�� 0�3��� DQG� +DQVRQ�� -�/��� ������ ,PSDFWV WR� (VVHQWLDO )LVK� +DELWDW IURP 1RQ� 
)LVKLQJ $FWLYLWLHV�LQ $ODVND� ()+ � <HDU 5HYLHZ� ���� WKURXJK�������8�6��'HS��&RPPHU���12$$ 
7HFK�PHPR��10)6�)�$.5���������S� 

/¡NNHERUJ�� 6�� ,PSDFWV RI WUDZOLQJ DQG� VFDOORS� GUHGJLQJ RQ� EHQWKLF KDELWDWV DQG� FRPPXQLWLHV�� )$2 
)LVKHULHV 7HFKQLFDO 3DSHU��1R�������5RPH��)$2����������S��0DOHFKD��3�:���DQG�6WRQH��5�3�������� 
5HVSRQVH�RI WKH�VHD�ZKLS +DOLSWHULV�ZLOOHPRHVL WR VLPXODWHG WUDZO GLVWXUEDQFH�DQG LWV�YXOQHUDELOLW\ 
WR�VXEVHTXHQW�SUHGDWLRQ��0DU��(FRO��3URJ��6HU���������±���� 

/R]LHU��-�'���$QLHOOR��3��DQG +LFNHUVRQ��0�-��������3UHGLFWLQJ WKH GLVWULEXWLRQ�RI 6DVTXDWFK�LQ�ZHVWHUQ�1RUWK 
$PHULFD��DQ\WKLQJ JRHV�ZLWK�HFRORJLFDO�QLFKH�PRGHOLQJ��-��%LRJHRJU��������������� 

0F&RQQDXJKH\��5�$���.�/� 0LHU��DQG�&�%��'HZ��������$Q�H[DPLQDWLRQ�RI FKURQLF WUDZOLQJ HIIHFWV RQ�VRIW� 
ERWWRP�EHQWKRV�RI�WKH�(%6��,&(6�-RXUQDO�RI�0DULQH�6FLHQFHV������������������ 

0F&RQQDXJKH\�� 5�$�� 6\UMDOD�� 6�(��� 'HZ�� &�%�� ������ (IIHFWV RI &KURQLF %RWWRP 7UDZOLQJ RQ WKH 6L]H 
6WUXFWXUH RI 6RIW�%RWWRP %HQWKLF� ,QYHUWHEUDWHV� 3DJHV��������� LQ�3�:��%DUQHV DQG� -�3��7KRPDV�� 
HGLWRUV�� %HQWKLF KDELWDWV� DQG WKH� HIIHFWV� RI ILVKLQJ� $PHULFDQ )LVKHULHV� 6RFLHW\� 6\PSRVLXP ��� 
%HWKHVGD� 0DU\ODQG� 

0RUDQ�� 0�-�� DQG� 3�&�� 6WHSKHQVRQ�� ������ (IIHFWV RI RWWHU WUDZOLQJ RQ� PDFUREHQWKRV DQG� PDQDJHPHQW RI 
GHPHUVDO VFDOHILVK ILVKHULHV�RQ WKH�FRQWLQHQWDO VKHOI RI QRUWK�ZHVWHUQ�$XVWUDOLD��������,&(6 -RXUQDO 
RI�0DULQH�6FLHQFH���������������� 

1DWLRQDO 0DULQH� )LVKHULHV 6HUYLFH� �10)6�� ����� (QYLURQPHQWDO ,PSDFW 6WDWHPHQW IRU (VVHQWLDO )LVK 
+DELWDW ,GHQWLILFDWLRQ� DQG &RQVHUYDWLRQ� LQ� $ODVND�� $SULO ������ '2&�� 12$$�� 1DWLRQDO 0DULQH 
)LVKHULHV�6HUYLFH��$ODVND�5HJLRQ��3��2��%R[��������-XQHDX��$ODVND������������ 

3KLOOLSV��6�-���$QGHUVRQ��5�3��DQG�6FKDSLUH��5�(�� ������0D[LPXP HQWURS\�PRGHOLQJ RI VSHFLHV JHRJUDSKLF 
GLVWULEXWLRQV��(FRORJLFDO�PRGHOOLQJ����������SS��������� 

3LWFKHU &�5��� $XVWLQ� 0��� %XUULGJH &�<�� %XVWDPDQWH 5�+�� &KHHUV 6�-��� (OOLV 1�� -RQHV 3�1��� .RXWVRXNRV 
$�*��� 0RHVHQHGHU &�+��� 6PLWK� *�3��� 9HQDEOHV :��� :DVVHQEHUJ 7�-��� ������ 5HFRYHU\� RI 6HDEHG� 
+DELWDW IURP WKH ,PSDFW RI 3UDZQ�7UDZOLQJ LQ�WKH )DU 1RUWKHUQ�6HFWLRQ�RI WKH�*UHDW %DUULHU 5HHI 
0DULQH�3DUN��&6,52�)LQDO�5HSRUW�WR�*%503$��SS����� 
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FMP for Groundfish of the BSAI Management Area Appendix F 
3LWFKHU�� &�5��� %XUULGJH�� &�<��� :DVVHQEHUJ�� 7�-��� +LOO�� %�-��� 3RLQHU�� ,�5�� ����� $ ODUJH VFDOH %$&, 

H[SHULPHQW WR WHVW WKH�HIIHFWV�RI SUDZQ WUDZOLQJ RQ VHDEHG ELRWD�LQ D�FORVHG DUHD�RI WKH�*UHDW %DUULHU 
5HHI 0DULQH�3DUN� $XVWUDOLD� )LVKHULHV�5HVHDUFK� ����������� 

3UHQD��-�� 3� 6FKZLQJKDPHU� 7�:��5RZHOO��'�&��-U *RUGRQ��.�'��*LONLQVRQ� :�3� 9DVV� DQG '�/ 0F.HRZQ� 
����� ([SHULPHQWDO RWWHU WUDZOLQJ RQ D VDQG\ ERWWRP HFRV\VWHP RI WKH *UDQG %DQNV RI 
1HZIRXQGODQG� $QDO\VLV RI WUDZO�E\FDWFK DQG HIIHFWV�RQ HSLIDXQD� 0DULQH (FRORJ\ 3URJUHVV 6HULHV� 
������������ 

5RRQH\� 6�� .��7XUQHU��(�$��/DPDQ��&�1� 5RRSHU��'��&RRSHU��DQG�0��=LPPHUPDQ��,Q 3UHVV��0RGHO�EDVHG 
(VVHQWLDO�)LVK +DELWDW�'HILQLWLRQV�IRU )HGHUDOO\ 0DQDJHG 6SHFLHV�LQ 8QLWHG 6WDWHV�:DWHUV�RI *XOI 
RI�$ODVND��8�6��'HS��&RPPHU���12$$�7HFK��0HPR��10)6�$)6&�;;;� ;;;�S� 

5RRSHU�� &�1��� 0�� =LPPHUPDQQ�� 0�� 3UHVFRWW�� $�� +HUPDQQ�� ������ 3UHGLFWLYH PRGHOV RI FRUDO DQG� VSRQJH 
GLVWULEXWLRQ��DEXQGDQFH DQG GLYHUVLW\ LQ ERWWRP WUDZO VXUYH\V�RI WKH�$OHXWLDQ ,VODQGV� $ODVND� 0DU� 
(FRO��3URJ��6HU�������������� 

5RRSHU�� &�1��� 6LJOHU�� 0�)��� *RGGDUG�� 3��� 0DOHFKD� 3��� 7RZOHU�� 5��� :LOOLDPV�� .��� :LOERUQ�� 5�� DQG 
=LPPHUPDQQ��0���������9DOLGDWLRQ�DQG�LPSURYHPHQW RI VSHFLHV GLVWULEXWLRQ�PRGHOV IRU VWUXFWXUH� 
IRUPLQJ LQYHUWHEUDWHV� LQ WKH� HDVWHUQ %HULQJ 6HD� ZLWK DQ LQGHSHQGHQW VXUYH\� 0DULQH� (FRORJ\ 
3URJUHVV�6HULHV�������SS��������� 

5RRSHU��&1��/DPDQ�(��7XUQHU��.��5RRQH\��6��&RRSHU��'��=LPPHUPDQQ��0��,Q�3UHVV��0RGHO�EDVHG (VVHQWLDO 
)LVK�+DELWDW 'HILQLWLRQV IRU $OHXWLDQ�,VODQGV *URXQGILVK�6SHFLHV��8�6��'S� &RPPHU���12$$ 7HFK�� 
0HPR� 10)6�$)6&�;;;� ;;;�S� 

6DJDUHVH��6�5��)ULVN��0�*���&HUUDWR��5�0���6RVHEHH��.�$���0XVLFN��-�$���DQG�5DJR� 3�-��������$SSOLFDWLRQ�RI 
JHQHUDOL]HG DGGLWLYH PRGHOV WR� H[DPLQH RQWRJHQHWLF DQG� VHDVRQDO GLVWULEXWLRQV RI VSLQ\ GRJILVK� 
�6TXDOLV�DFDQWKLDV� LQ WKH�1RUWKHDVW �86� VKHOI ODUJH�PDULQH�HFRV\VWHP� &DQ� -� )LVK� $TXDW� 6FL� 
����������� 

6FKZLQJKDPHU�� 3��� '�&�� *RUGRQ�� -U��� 7�:�� 5RZHOO�� -�3�� 3UHQD�� '�/ 0F.HRZQ�� *�� 6RQQLFKVHQ�� DQG� -�<�� 
*XLJQHV��������(IIHFWV RI H[SHULPHQWDO RWWHU WUDZOLQJ RQ�VXUILFLDO VHGLPHQW SURSHUWLHV RI D VDQG\� 
ERWWRP�HFRV\VWHP�RQ�WKH�*UDQG�%DQNV�RI�1HZIRXQGODQG��&RQVHUYDWLRQ�%LRORJ\��������������� 

6LJOHU��0��)���0��)��&DPHURQ��0��3��(DJOHWRQ�&��+��)DXQFH��-��+HLIHW]��7��(��+HOVHU��%��-��/DXUHO��0��5� 
/LQGHEHUJ��5��$��0F&RQQDXJKH\��&��+��5\HU��DQG�7��.��:LOGHUEXHU��������$ODVND (VVHQWLDO )LVK 
+DELWDW 5HVHDUFK 3ODQ� $ UHVHDUFK SODQ IRU WKH�1DWLRQDO 0DULQH�)LVKHULHV�6HUYLFH
 V�$ODVND�)LVKHULHV 
6FLHQFH�&HQWHU DQG $ODVND�5HJLRQDO 2IILFH� $)6& 3URFHVVHG 5HS� ������������S�$ODVND )LVK��6FL�� 
&HQW���12$$��1DWO��0DU��)LVK��6HUY���������3W��/HQD�/RRS�5RDG��-XQHDX��$.������� 

6LJOHU 0�)���&��1��5RRSHU��*��5��+RII��5��3��6WRQH��5��$��0F&RQQDXJKH\��DQG 7��.��:LOGHUEXHU������� 
)DXQDO IHDWXUHV� RI VXEPDULQH� FDQ\RQV� RQ WKH� HDVWHUQ %HULQJ 6HD� VORSH� 0DU (FRO 3URJ 6HU ���� 
��í��� 

6LJOHU�� 0�� )��� 0�� 3�� (DJOHWRQ�� 7�� (�� +HOVHU�� -�� 9� 2OVRQ�� -�� /�� 3LUWOH�� &�� 1�� 5RRSHU�� 6�� &�� 6LPSVRQ�� DQG 
5�6PLWK�� &�-��� .�1�� 3DSDGRSRXORX�� 6�� 'LOLEHUWR�� ������ ,PSDFW RI RWWHU WUDZOLQJ RQ� HDVWHUQ� 
0HGLWHUUDQHDQ� FRPPHUFLDO WUDZO ILVKLQJ JURXQG�� ,&(6 -RXUQDO RI 0DULQH 6FLHQFH �������������� 
�%����� 

6LPSVRQ�� 6�&�� (DJOHWRQ�� 0�3��� 2OVRQ�� -�9��� +DUULQJWRQ�� *�$�� DQG� .HOO\�� 6�5 ������ )LQDO (VVHQWLDO� )LVK 
+DELWDW��()+� ��\HDU 5HYLHZ��6XPPDU\ 5HSRUW� �����WKURXJK�������8�6��'HS��&RPPHU���12$$ 
7HFK� 0HPR� 10)6�)�$.5��������S� 

6WRQH�� 3� ����� $ODVND� (VVHQWLDO )LVK +DELWDW 5HVHDUFK 3ODQ� $ UHVHDUFK SODQ IRU WKH 1DWLRQDO 0DULQH 
)LVKHULHV�6HUYLFH V�$ODVND�)LVKHULHV�6FLHQFH�&HQWHU DQG $ODVND�5HJLRQDO 2IILFH� $)6& 3URFHVVHG 
5HSRUW ������������S��$ODVND )LVK��6FL��&HQW���12$$��1DWO��0DU� )LVK��6HUY��������6DQG�3RLQW�:D\� 
1(��6HDWWOH�:$������� 

6WRQH�� 5�3�� ������ &RUDO KDELWDW LQ� WKH $OHXWLDQ� ,VODQGV RI $ODVND� GHSWK GLVWULEXWLRQ�� ILQH�VFDOH� VSHFLHV 
DVVRFLDWLRQV��DQG�ILVKHULHV�LQWHUDFWLRQV��&RUDO�5HHIV�9RO������1R�����SS���������� 

September 2017 J-



        
          

    

      
      

 
 

       
    

FMP for Groundfish of the BSAI Management Area Appendix F 
6WRQH�� 5�3�� ����� 7KH HFRORJ\ RI GHHS�VHD� FRUDO DQG VSRQJH� KDELWDWV� RI WKH� FHQWUDO $OHXWLDQ ,VODQGV� RI 

$ODVND� 12$$ 3URIHVVLRQDO SDSHU�10)6�������S��GRL���������33��� 

9DQ� 'RODK�� 5�)��� 3�+�� :HQGW�� DQG� 1�� 1LFKROVRQ�� ������ (IIHFWV RI D UHVHDUFK� WUDZO RQ� D KDUG�ERWWRP 
DVVHPEODJH�RI VSRQJHV�DQG FRUDOV� )LVKHULHV�5HVHDUFK �� ������ 

YRQ�6]DOD\��3��*��DQG�1��:��5DULQJ��������'DWD�UHSRUW�������*XOI�RI�$ODVND�ERWWRP�WUDZO�VXUYH\��8��6��'HS� 
&RPPHU���12$$�7HFK��0HPR��10)6�$)6&����������S� 

=DGRU�� 6�� �HG��� ������ (FRV\VWHP &RQVLGHUDWLRQV ����� 6WDWXV RI $ODVND¶V 0DULQH (FRV\VWHPV�� 12$$� 
$)6&� 5()0� 6HDWWOH� :$� 
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F.2 Non-fishing Activities that may Adversely Affect Essential Fish Habitat 

7KH ZDWHUV� VXEVWUDWHV� DQG HFRV\VWHP SURFHVVHV� WKDW SURYLGH�()+ DQG VXSSRUW VXVWDLQDEOH� ILVKHULHV�DUH 
VXVFHSWLEOH�WR D�ZLGH�DUUD\ RI KXPDQ DFWLYLWLHV DQG FOLPDWH�UHODWHG LQIOXHQFHV FRPSOHWHO\ XQUHODWHG WR WKH 
DFW RI ILVKLQJ� 7KHVH� DFWLYLWLHV� UDQJH� IURP HDVLO\ LGHQWLILHG SRLQW VRXUFH� DQWKURSRJHQLF� GLVFKDUJHV� LQ 
ZDWHUVKHGV�RU QHDUVKRUH�FRDVWDO ]RQHV�WR OHVV�YLVLEOH�LQIOXHQFHV�RI FKDQJLQJ RFHDQ FRQGLWLRQV�RU LQFUHDVHG 
YDULDELOLW\ LQ UHJLRQDO WHPSHUDWXUH�RU ZHDWKHU SDWWHUQV� %URDG�FDWHJRULHV RI VXFK�DFWLYLWLHV LQFOXGH��EXW DUH 
QRW OLPLWHG�WR��PLQLQJ��GUHGJLQJ��ILOO��LPSRXQGPHQW��GLVFKDUJH��ZDWHU GLYHUVLRQV� WKHUPDO DGGLWLRQV��DFWLRQV 
WKDW FRQWULEXWH WR� QRQSRLQW VRXUFH SROOXWLRQ DQG� VHGLPHQWDWLRQ�� LQWURGXFWLRQ� RI SRWHQWLDOO\ KD]DUGRXV 
PDWHULDOV��LQWURGXFWLRQ�RI H[RWLF VSHFLHV��DQG�WKH FRQYHUVLRQ�RI DTXDWLF KDELWDW WKDW PD\ HOLPLQDWH��GLPLQLVK� 
RU GLVUXSW WKH IXQFWLRQV RI ()+�� )RU $ODVND�� WKHVH FDWHJRULHV RI QRQ�ILVKLQJ LPSDFWV�DUH�SUHVHQWHG DQG 
GLVFXVVHG�LQ�WKH QRQ�ILVKLQJ LPSDFWV�UHSRUW� ZKLFK 10)6 XSGDWHV�HYHU\ ILYH�\HDUV�ZLWK WKH���\HDU ()+ 
UHYLHZ� 

7KH PRVW UHFHQW UHSRUW LV Impacts to EFH from Non-Fishing Activities in Alaska �/LPSHQVHO HW DO�������� 
7KLV�UHSRUW DGGUHVVHV�QRQ�ILVKLQJ DFWLYLWLHV�UHTXLULQJ ()+ FRQVXOWDWLRQV�DQG WKDW PD\ DGYHUVHO\ DIIHFW ()+� 
7KH�UHSRUW RIIHUV�JHQHUDO FRQVHUYDWLRQ PHDVXUHV�IRU D ZLGH�YDULHW\ RI QRQ�ILVKLQJ�DFWLYLWLHV JURXSHG LQWR� 
IRXU�EURDG�FDWHJRULHV�RI HFRWRQHV����� ZHWODQGV DQG ZRRGODQGV� ��� KHDGZDWHUV� VWUHDPV� ULYHUV� DQG ODNHV� 
��� PDULQH HVWXDULHV DQG� QHDUVKRUH ]RQHV� DQG� ��� RSHQ� ZDWHU PDULQH DQG� RIIVKRUH ]RQHV�� 7KH UHSRUW 
HPSKDVL]HV WKH UHFRJQLWLRQ� WKDW ZDWHU TXDOLW\ DQG� TXDQWLW\ DUH WKH PRVW LPSRUWDQW ()+ DWWULEXWHV IRU 
VXVWDLQDEOH�ILVKHULHV� ,W DOVR UHFRJQL]HV�WKDW LQ $ODVND� ZDWHU FRQWULEXWHV�WR HFRV\VWHPV�SURFHVVHV�VXSSRUWLQJ 
()+ XQGHU WKH�LQIOXHQFH�RI WKUHH�FOLPDWH�]RQHV� WKURXJK HLJKW WHUUHVWULDO HFRUHJLRQV� DQG ZDWHU HYHQWXDOO\ 
LQIOXHQFHV WKH�FKDUDFWHU RI VHYHQWHHQ FRDVWDO ]RQHV�DQG IRXU /DUJH�0DULQH (FRV\VWHPV��/0(V�� 7KH�UHSRUW 
DOVR SURYLGHV� ��� GHVFULSWLRQV RI HFRV\VWHP SURFHVVHV DQG�IXQFWLRQV WKDW VXSSRUW ()+ WKURXJK�IUHVKZDWHU 
DQG PDULQH�V\VWHPV� ��� WKH�FXUUHQW REVHUYDWLRQV DQG LQIOXHQFH�RI FOLPDWH�FKDQJH�DQG RFHDQ DFLGLILFDWLRQ� 
WR RXU IHGHUDOO\ PDQDJHG ILVKHULHV� LQ $ODVND� DQG ��� GLVFXVVLRQV� RLO VSLOO UHVSRQVH� WHFKQRORJLHV� DQG 
LQFUHDVLQJ YHVVHO WUDIILF�LQ WKH�%HULQJ 6HD�DQG $UFWLF�2FHDQ� 

7KH SXUSRVH RI WKLV UHSRUW LV WR DVVLVW�LQ WKH LGHQWLILFDWLRQ RI DFWLYLWLHV WKDW�PD\ DGYHUVHO\ LPSDFW ()+ DQG 
SURYLGH JHQHUDO ()+ FRQVHUYDWLRQ�UHFRPPHQGDWLRQV WR�DYRLG�RU PLQLPL]H DGYHUVH LPSDFWV�� 6HFWLRQ�����E� 
RI WKH�06$ UHTXLUHV�HDFK )HGHUDO DJHQF\ WR FRQVXOW ZLWK 10)6 RQ DQ\ DFWLRQ WKDW DJHQF\ DXWKRUL]HV� 
IXQGV��RU XQGHUWDNHV��RU SURSRVHV WR�DXWKRUL]H��IXQG��RU XQGHUWDNH��WKDW PD\ DGYHUVHO\ DIIHFW ()+�� (DFK 
&RXQFLO VKDOO FRPPHQW RQ DQG PDNH�UHFRPPHQGDWLRQV�WR WKH�6HFUHWDU\ DQG DQ\ )HGHUDO RU 6WDWH�DJHQF\ 
FRQFHUQLQJ DQ\ VXFK�DFWLYLW\ WKDW��LQ�WKH YLHZ RI WKH &RXQFLO��LV OLNHO\ WR�VXEVWDQWLDOO\ DIIHFW WKH�KDELWDW� 
LQFOXGLQJ HVVHQWLDO ILVK�KDELWDW� RI DQ DQDGURPRXV ILVKHU\ UHVRXUFH XQGHU LWV DXWKRULW\�� ,I 10)6 RU WKH 
&RXQFLO GHWHUPLQHV WKDW DQ�DFWLRQ�DXWKRUL]HG��IXQGHG��RU XQGHUWDNHQ��RU SURSRVHG�WR�EH DXWKRUL]HG��IXQGHG� 
RU XQGHUWDNHQ��E\ DQ\ 6WDWH RU )HGHUDO DJHQF\ ZRXOG DGYHUVHO\ DIIHFW DQ\ ()+� 10)6 VKDOO UHFRPPHQG 
WR WKH� DJHQF\ PHDVXUHV� WKDW FDQ EH� WDNHQ WR FRQVHUYH� ()+� :LWKLQ �� GD\V� DIWHU UHFHLYLQJ ()+ 
FRQVHUYDWLRQ UHFRPPHQGDWLRQV�IURP 10)6� D�)HGHUDO DJHQF\ VKDOO SURYLGH�D�GHWDLOHG�UHVSRQVH LQ�ZULWLQJ 
WR 10)6 UHJDUGLQJ WKH�PDWWHU� ,I WKH�UHVSRQVH�LV�LQFRQVLVWHQW ZLWK 10)6¶V�UHFRPPHQGDWLRQV� WKH�)HGHUDO 
DJHQF\ VKDOO H[SODLQ LWV�UHDVRQV�IRU QRW IROORZLQJ WKH�UHFRPPHQGDWLRQV� 

()+ FRQVHUYDWLRQ UHFRPPHQGDWLRQV�DUH�QRQ�ELQGLQJ WR�)HGHUDO DQG VWDWH�DJHQFLHV� ()+ FRQVXOWDWLRQV�GR 
QRW VXSHUVHGH UHJXODWLRQV RU MXULVGLFWLRQV RI )HGHUDO RU VWDWH DJHQFLHV�� 10)6 KDV QR�DXWKRULW\ WR�LVVXH 
SHUPLWV IRU SURMHFWV RU UHTXLUH PHDVXUHV�WR PLQLPL]H�LPSDFWV�RI QRQ�ILVKLQJ DFWLYLWLHV� 0RVW�QRQ�ILVKLQJ 
DFWLYLWLHV�LGHQWLILHG LQ WKLV�UHSRUW DUH�DOUHDG\ VXEMHFW WR QXPHURXV�)HGHUDO� VWDWH� DQG ORFDO HQYLURQPHQWDO 
ODZV� DQG UHJXODWLRQV� GHVLJQHG WR PLQLPL]H� DQG PLWLJDWH� LPSDFWV� /LVWLQJ DOO DSSOLFDEOH� ODZV� DQG 
PDQDJHPHQW SUDFWLFHV�LV�EH\RQG WKH�VFRSH�RI WKLV�)03 RU WKH QRQ�ILVKLQJ LPSDFWV UHSRUW��(QYLURQPHQWDOO\ 
VRXQG HQJLQHHULQJ DQG PDQDJHPHQW SUDFWLFHV�DUH�VWURQJO\ HQFRXUDJHG WR PLWLJDWH�LPSDFWV�IURP DOO DFWLRQV� 
,I DYRLGDQFH RU PLQLPL]DWLRQ� LV QRW SUDFWLFDEOH�� RU ZLOO QRW DGHTXDWHO\ SURWHFW ()+�� FRPSHQVDWRU\ 



     

             
         

   

    

 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

  

 

 

 

 
 

 

  

  
 

 

 

 
 

 
                    

                        
                    

                     
  

                  
                 

 
                

         
                

  
                      

                  
                   

 
        
               

              
 

                  
           

                 
                 

 
                      
                     

            
  

                     
                           

                  
                 

 
            

          
          

 
               
             

               

    

PLWLJDWLRQ��DV�GHILQHG�IRU VHFWLRQ�����RI WKH�&OHDQ�:DWHU�$FW �&:$� VKRXOG�EH DGKHUHG�WRR�� 

7DEOH �� LGHQWLILHV DFWLYLWLHV�RWKHU WKDQ ILVKLQJ WKDW PD\ DGYHUVHO\ DIIHFW ()+ DQG�LGHQWLILHV NQRZQ�DQG 
SRWHQWLDO DGYHUVH�HIIHFWV�WR ()+� 0RUH�LQIRUPDWLRQ RQ WKHVH�DFWLYLWLHV DQG WKH�SRWHQWLDO DGYHUVH�HIIHFWV�LV 
SURYLGHG�LQ�WKH�QRQ�ILVKLQJ�LPSDFWV�UHSRUW �/LPSHQVHO HW�DO�������� 

Table 1 Summary on Non-Fishing Effects on Habitat 
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'UHGJLQJ ; ; ; ; ; ; ; ; ; ; ; ;     ; ; ; 
'UHGJH�0DWHULDO 'LVSRVDO ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;     ; ; ; 
0DULQH�0LQLQJ ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;  ; ; ; 
1HDUVKRUH�0LQLQJ ; ; ; ; ; ; ; ; ; ; ; ; ;     ; ; ; 

5HFUHDWLRQDO 8VHV 
%RDWLQJ ; ; ; ; ; ; ; ; ;      ; ; ; 
6WUHDP %DQN 2YHU�XVDJH ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

)LVK�:DVWH�3URFHVVLQJ 

6KRUHVLGH�'LVFKDUJH� ; ; ; ; ; ; ; ; ; ; ; ;  ; ; ; 
9HVVHO 'LVFKDUJH� ; ; ; ; ;  ; ; 
$TXDFXOWXUH ; ; ; ; ; ; ; ; ; ; ;  ; ; ; 

3HWUROHXP 3URGXFWLRQ 
3URGXFWLRQ�)DFLOLW\ ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
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2LO�6SLOO ; ; ; ; ; ; ; ; ; ; ; ; ;  ; ; ; ; 

+\GURORJLFDO 
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$JULFXOWXUDO 
$JULFOXWXUDO�)DUPLQJ ; ; ; ; ; ; ; ; ; ; ;   ; ; ; ; 
,QVHFW &RQWURO ; ; ; ; ; ; ; ; ; 
)RUHVWU\ ; ; ; ; ; ; ; ; ; ; ; ; ;  ; ; 
:DWHU 'LYHUVLRQ�:LWKGUDZ O ; ; ; ; ; ; ; ;  ; ; ; ; ; 

+DUERUV�3RUWV�0DULQDV 
3RUW &RQVWUXFWLRQ ; ; ; ; ; ; ; ; ; ; ; ; ; ;   ;  ; ; 
3RUW 'HYHORSPHQW ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;   ; ; 
$UWLI LFDO�5HHIV ; ; ; ; ; ; ; ; ; ; ; 

0XQLFLSDO DQG�,QGXVWULDO 
1RQ�SRLQW 6RXUFH ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
&RDVWDO 8UEDQL]DWLRQ ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
6HZ DJH�7UHDWPHQW ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
6WRUP :DWHU 5XQRII ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

(QYLURQPHQWDO 
&OLPDWLF &KDQJHV�6KLIWV ; ; ; ; ; ; ; ; ; ; 
7R[LF $OJDO %ORRP ; ; ; ; ;  ; 
,QWURGXFWLRQ�RI ([RWLF 6SHFLHV ; ; ; ; ; ; ; 

0DULQH�7UDQVSRUWDWLRQ 
9HVVHO *URXQGLQJV ; ; ; ; ; ; ; ; ; ; ; ; ; 
%DOODVW :DWHU ; ; ; ; ; ; ; ; ; ; ; 
0DULQH�'HEULV ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
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F.3 Cumulative Effects of Fishing and Non-fishing Activities on EFH 

7KLV� VHFWLRQ VXPPDUL]HV� WKH� FXPXODWLYH� HIIHFWV� RI ILVKLQJ DQG QRQ�ILVKLQJ DFWLYLWLHV RQ ()+� 7KH 
FXPXODWLYH�HIIHFWV�RI ILVKLQJ DQG QRQ�ILVKLQJ�DFWLYLWLHV�RQ�()+�ZHUH�FRQVLGHUHG�LQ�WKH������()+�(,6��EXW 
LQVXIILFLHQW LQIRUPDWLRQ H[LVWHG WR DFFXUDWHO\ DVVHVV KRZ WKH FXPXODWLYH HIIHFWV RI ILVKLQJ DQG�QRQ�ILVKLQJ 
DFWLYLWLHV� LQIOXHQFH� HFRV\VWHP SURFHVVHV� DQG ()+� 7KH ���� ��\HDU UHYLHZ KDV� UHHYDOXDWHG SRWHQWLDO 
LPSDFWV RI ILVKLQJ DQG� QRQ�ILVKLQJ DFWLYLWLHV RQ� ()+ XVLQJ UHFHQW WHFKQRORJLHV DQG� OLWHUDWXUH�� DQG� WKH� 
FXUUHQW XQGHUVWDQGLQJ RI PDULQH� DQG IUHVKZDWHU ILVKHULHV� VFLHQFH� HFRV\VWHP SURFHVVHV� DQG SRSXODWLRQ 
G\QDPLFV��6LPSVRQ�HW DO��������� 

$V SUHYLRXVO\ LGHQWLILHG�LQ 6HFWLRQ ��� ()+�(,6 �10)6 ������ KLVWRULFDO ILVKLQJ SUDFWLFHV�PD\ KDYH�KDG 
HIIHFWV�RQ ()+ WKDW KDYH OHG�WR�GHFOLQLQJ WUHQGV LQ�VRPH RI WKH FULWHULD H[DPLQHG��7DEOH �������� )RU ILVKLQJ 
LPSDFWV� WR ()+� WKH )( PRGHO FDOFXODWHV KDELWDW UHGXFWLRQV� DW D� PRQWKO\ WLPH� VWHS VLQFH ���� DQG 
LQFRUSRUDWHV VXVFHSWLELOLW\ DQG�UHFRYHU\ G\QDPLFV��DOORZLQJ IRU DQ DVVHVVPHQW RI FXPXODWLYH�HIIHFWV�IURP 
ILVKLQJ DFWLYLWLHV IRU WKH ILUVW�WLPH� $V LGHQWLILHG LQ 6HFWLRQ $��� WKH�HIIHFWV�RI FXUUHQW ILVKLQJ DFWLYLWLHV�RQ 
()+�DUH�FRQVLGHUHG�DV�PLQLPDO�DQG�WHPSRUDU\�RU XQNQRZQ�XVLQJ�WKH�QHZ�PHWKRGV��� 

7KH FXPXODWLYH�HIIHFWV� IURP PXOWLSOH�QRQ�ILVKLQJ DQWKURSRJHQLF VRXUFHV DUH LQFUHDVLQJO\ UHFRJQL]HG�DV 
KDYLQJ V\QHUJLVWLF� HIIHFWV WKDW PD\ GHJUDGH� ()+ DQG DVVRFLDWHG HFRV\VWHP SURFHVVHV� WKDW VXSSRUW 
VXVWDLQDEOH�ILVKHULHV� 1RQ�ILVKLQJ DFWLYLWLHV�PD\ KDYH SRWHQWLDO ORQJ WHUP FXPXODWLYH�LPSDFWV�GXH�WR WKH 
ORQJ WHUP DGGLWLYH DQG�FKURQLF QDWXUH RI WKH DFWLYLWLHV FRPELQHG�ZLWK�FOLPDWH FKDQJH� �/LPSHQVHO HW DO� 
��������+RZHYHU��WKH�PDJQLWXGH�RI WKH�HIIHFWV�RI�QRQ�ILVKLQJ�DFWLYLWLHV�FDQQRW FXUUHQWO\�EH�TXDQWLILHG�ZLWK 
DYDLODEOH LQIRUPDWLRQ�� 10)6 GRHV QRW KDYH UHJXODWRU\ DXWKRULW\ RYHU QRQ�ILVKLQJ DFWLYLWLHV� EXW�IUHTXHQWO\ 
SURYLGHV�UHFRPPHQGDWLRQV�WR RWKHU DJHQFLHV�WR DYRLG� PLQLPL]H� RU RWKHUZLVH�PLWLJDWH�WKH�HIIHFWV�RI WKHVH 
DFWLYLWLHV� 

)LVKLQJ DQG HDFK DFWLYLW\ LGHQWLILHG LQ WKH�DQDO\VLV�RI QRQ�ILVKLQJ DFWLYLWLHV PD\ QRW�VLJQLILFDQWO\ DIIHFW 
WKH IXQFWLRQ�RI�()+��+RZHYHU��WKH V\QHUJLVWLF HIIHFW RI WKH�FRPELQDWLRQ RI DOO RI WKHVH�DFWLYLWLHV�PD\ EH�D� 
FDXVH IRU FRQFHUQ� 8QIRUWXQDWHO\� DYDLODEOH�LQIRUPDWLRQ LV�QRW VXIILFLHQW WR DVVHVV�KRZ WKH�FXPXODWLYH� 
HIIHFWV�RI�ILVKLQJ�DQG�QRQ�ILVKLQJ DFWLYLWLHV LQIOXHQFH�WKH�IXQFWLRQ RI ()+ RQ DQ HFRV\VWHP RU ZDWHUVKHG 
VFDOH��7KH�PDJQLWXGH�RI WKH�FRPELQHG�HIIHFW�RI�DOO�RI WKHVH�DFWLYLWLHV�FDQQRW�EH TXDQWLILHG��VR�WKH 
FXPXODWLYH OHYHO�RI FRQFHUQ LV QRW�NQRZQ DW�WKLV SRLQW� 
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