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SK\VLFDO SDUDPHWHUV WKURXJK KLJK�IUHTXHQF\ VDPSOLQJ DORQJ D WUDQVHFW OLQH
RII 1HZSRUW 2UHJRQ �)LJXUH ��� 7KH PDLQ VWUHQJWKV RI WKLV VWXG\ DUH LWV

IUHTXHQF\ RI VDPSOLQJ DQG LWV GXUDWLRQ RYHU VHYHUDO \HDUV� %\ VWXG\LQJ
WKHVH WZR GRPLQDQW HXSKDXVLLG VSHFLHV RYHU PDQ\ VHDVRQV� ZH KRSH WR
FRQILUP RU HODERUDWH RQ VRPH FRPPRQ� EXW SRRUO\ GRFXPHQWHG� DVVXPSWLRQV
DERXW WKHLU SRSXODWLRQ G\QDPLFV� 7KH SUHVHQW VWXG\ LV IRFXVHG RQ GHVFULELQJ
WKH VHDVRQDO DQG LQWHUDQQXDO YDULDELOLW\ LQ WKH VSDZQLQJ RI WKHVH
HXSKDXVLLGV� :H DOVR GLVFXVV WKH HJJ GDWD LQ UHODWLRQ WR FKORURSK\OO DQG
WHPSHUDWXUH GDWD LQ RUGHU WR EHJLQ WR XQGHUVWDQG WKH FXHV DQG SURFHVVHV
ZKLFK UHVXOW LQ ODUJH SHDNV RI HJJ GHQVLW\ LQ RXU VDPSOHV�
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Figure 1 . Map of Oregon, Washington and British Colombia Coast. # indicates stations discussed.
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�6SDZQLQJ RI HXSKDXVLLGV RII WKH FHQWUDO 2UHJRQ FRDVW LV W\SLFDOO\ VWURQJHVW
LQ ODWH -XO\�HDUO\ 6HSWHPEHU� ZLWK PLQRU SHDNV LQ 0DUFK�$SULO DW 1+�� DQG DW
1+�� VLQFH �����

•%XUVWV LQ HXSKDXVLLG HJJ SURGXFWLRQ GR QRW QHFHVVDULO\ UHVXOW IURP
SK\WRSODQNWRQ EORRPV�

•/DUJHVW SHDNV LQ HJJ GHQVLW\ WHQG WR IROORZ XSZHOOLQJ HYHQWV�

•'HQVLWLHV RI HXSKDXVLLG HJJV ZHUH H[WUDRUGLQDULO\ KLJK GXULQJ WKH ����
VHDVRQ� 7KLV FRUUHVSRQGV ZLWK ZKDW ORRNV WR EH WKH FROGHVW \HDU ZLWK WKH
VWURQJHVW XSZHOOLQJ VHDVRQ�

•,W DSSHDUV WKDW WKH SUHVHQFH RI HJJV RQ WKH 2UHJRQ VKHOI LV GLFWDWHG PRUH
E\ ZDWHU WUDQVSRUW WKDQ E\ IRRG DYDLODELOLW\�
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Figures  2 & 3. Plots showing cycles of sea surface temperature (oC) and egg
density (#/m3) for 1996-2001.  Figure 2 (top) is NH05.  Figure 3 (bottom) is NH15.
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Figure 8.  Total surface chlorophyll a versus 
egg density (densities greater than 1m-3).  All 
years combined.  

�8VH QDXSOLL GDWD WR DVVRFLDWH VSHFLILF
HJJ SHDNV ZLWK HXSKDXVLLG VSHFLHV�
�&DOFXODWH SRVVLEOH GLVWDQFHV WUDYHOHG
E\ HJJV RU QDXSOLL EDVHG RQ
GHYHORSPHQW WLPHV DQG DGYHFWLRQ UDWHV�
�&RPSDUH HJJ GDWD WR DYDLODEOH EXR\
ZLQG RU VXUIDFH WHPSHUDWXUH GDWD.
�'HWHUPLQH ZKHWKHU HXSKDXVLLGV HYHU
VSDZQ DW 1+���

Table 1. Summary of NH05 and NH15 Euphausiid Egg Data.  %<1m-3 : 
Percent of tows with fewer than 1 egg/m3. First Big Spawning Event : 
first tow of the year when egg density exceeded 10/m3.  SST: sea 
surface temperature (oC).

NH05 NH15
Year # of

tow
s

% < 1 m-3
Mean

density
(non-zero)

First Big
Spawning

Event

Mean SST
(May-Sept)

# of
tows % < 1 m-3

Mean
density

(non-zero)

First Big
Spawning

Event

Mean SST
(May-Sept)

1996 14 57 30.3 --- 10.6 5 --- --- --- 10.4
1997 26 65 32.6 July 29 13.7 12 42 63.9  April 25 14.9
1998 24 75 1.1 Sept. 10 11.2 15 67 34.7 March 18 13.1
1999 23 39 110.6 April 19 10.7 18 39 78.2 April 19 12.5
2000 26 65 206.4 April 12 10.7 20 35 254.1 March 29 12.2
2001 22 55 55.2 Feb. 28 10.9 20 45 75.8 Feb. 28 12.5

9DULDELOLW\ LQ 6SDZQLQJ�

2XU GDWD VKRZ WKDW WKH SUHVHQFH RI HXSKDXVLLG HJJV RII 2UHJRQ LV KLJKO\ YDULDEOH

VHDVRQDOO\� DQQXDOO\ DQG VSDWLDOO\�

7DEOH ��

�3HUFHQW RI WRZV SHU \HDU DW HDFK VWDWLRQ ZLWK OHVV WKDQ � HJJ P��

�5DQJH� ������
�0HDQ 'HQVLW\���P��

�1+�� 5DQJH ��� � ��� HJJV P��

�1+�� 5DQJH� ���� � ����� HJJV P��

�'DWH RI )LUVW %LJ 6SDZQLQJ (YHQW
�1+��� ODWH VXPPHU LQ ���� DQG ����

������� VSULQJ � HVSHFLDOO\ LQ ����
�1+��� DOZD\V VSULQJ� HVSHFLDOO\ HDUO\ LQ ����

)LJXUHV � 	 �
6KRZV WKH YDULDELOLW\ VXPPDUL]HG LQ 7DEOH �� :H FDQ VHH FOHDUO\�
�,QIUHTXHQF\ RI SHDNV LQ HJJV
�1RW PDQ\ HJJV LQ ZLQWHU
�6SDZQLQJ VHDVRQ PDLQO\ 0DUFK�6HSWHPEHU
�(O 1LxR� DOPRVW QR HJJV DW 1+��
�6SULQJ SHDNV � DOZD\V DW 1+��� RQO\ DW 1+�� VLQFH ����
����� RQZDUG� FRQWLQXLQJ HJJ SHDNV WKURXJK VSDZQLQJ VHDVRQ

������ 2876$1',1* \HDU DW ERWK VWDWLRQV
�3HDNV RI HJJ GHQVLW\ DSSHDU WR IROORZ FROG ZDWHU HYHQWV
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Half meter plankton net

(JJV LQ 5HODWLRQ WR 6XUIDFH &KORURSK\OO D �
)RU WKH \HDUV LQ ZKLFK ZH KDYH GDWD ��������� ZH IRXQG PDUNHG GLIIHUHQFHV DPRQJ

\HDUV LQ ERWK FRQFHQWUDWLRQ DQG FRUUHVSRQGHQFH EHWZHHQ SK\WRSODQNWRQ EORRPV DQG

SHDNV LQ HJJ GHQVLW\� 7KH IROORZLQJ LV D VXPPDU\ RI WKH GDWD IRXQG LQ )LJXUHV � 	 ��
1+��
•����� 6DPSOLQJ EHJDQ LQ 0D\� DQG QR FKORURSK\OO GDWD DYDLODEOH�
•����� /DWH -XO\�PLG $XJXVW EORRP� SHDN LQ HJJV � ZHHNV ODWHU
•����� /DUJH EORRP IURP PLG -XQH�PLG 6HSWHPEHU� QR ODUJH HJJ SHDNV
•����� 6PDOO $SULO EORRP�ODUJH SHDN LQ HJJ SURGXFWLRQ� QR EORRP LQ -XQH�ODUJH
SHDN LQ HJJV� %LJ -XO\ EORRP�VPDOO SHDN LQ HJJ GHQVLW\
������ %ORRPV LQ $SULO� -XO\ DQG $XJXVW� ZLWK KXJH UHVSRQVH LQ HJJ GHQVLW\ IRU
-XO\ DQG $XJXVW�
������ /DUJH EORRPV LQ -XQH� ODWH -XO\� DQG ODWH 6HSWHPEHU� 7KH RQO\ ODUJH EORRP
ZLWK D FRUUHVSRQGLQJ HJJ SHDN ZDV LQ ODWH -XO\� (JJ SHDN LQ ODWH )HEUXDU\� EXW
RQO\ D VPDOO EORRP DSSDUHQW�
1+��

•6PDOO EORRP LQ VSULQJ�DOO \HDUV
•/DUJHU EORRP LQ -XO\�$XJXVW DOO \HDUV
•3HDNV LQ HJJ GHQVLW\ RQO\ FRUUHVSRQG WR EORRPV LQ ����� ���� DQG SHUKDSV �����

•����� ����� $GGLWLRQDO VPDOO SHDNV LQ HJJ GHQVLW\ LQ -XQH� QR ODUJH SK\WRSODQNWRQ
EORRPV
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Figures  6 & 7. Plots showing cycles of sea surface chlorophyll a (µg/L) and egg
density #/m3) for 1996-2001.  Figure 6 (top) is NH05.  Figure 7 (bottom) is NH15.
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Figure 5.  Sea surface temperature versus 
egg density (densities greater than 1m-3).  All 
years combined.  

Figure 4. Contoured temperature (ºC) depth profiles for 
NH05.  Grey lines indicate actual data points. Black bars 
above profiles correspond to largest egg peaks from each 
year .
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(JJV LQ 5HODWLRQ WR :DWHU 7HPSHUDWXUH�

)LJXUH � VKRZV WKDW DW VWDWLRQ 1+�� DSSDUHQW SHDNV LQ HJJ
GHQVLW\ RFFXU QRW RQO\ IROORZLQJ FRROHU VXUIDFH WHPSHUDWXUHV� EXW LQ
DVVRFLDWLRQ ZLWK XSZHOOLQJ HYHQWV�
�������� (O 1LxR VKRZV XS YHU\ FOHDUO\�
�8SZHOOLQJ HYHQWV DSSHDU WR EH VWURQJHVW LQ ���� DQG ���� ZLWK ��
ZDWHU UHDFKLQJ WKH VXUIDFH VHYHUDO WLPHV�
����� DQG ���� ZHUH DOVR WKH WZR \HDUV ZLWK KLJKHVW HJJ SHDNV DQG
PHDQ GHQVLWLHV DW 1+���

'HVSLWH D VWURQJ FRQQHFWLRQ WR FROG ZDWHU DQG XSZHOOLQJ LQGLFDWHG LQ
HDUOLHU ILJXUHV� )LJXUH � GRHV QRW VKRZ D VWURQJ FRUUHODWLRQ EHWZHHQ
VXUIDFH WHPSHUDWXUH DQG HJJ GHQVLW\� 7KLV ODFN RI FRUUHODWLRQ LV OLNHO\
GXH LQ SDUW WR WKH XVH RI GLVFUHWH UDWKHU WKDQ FRQWLQXRXV WHPSHUDWXUH
GDWD�


