
!"#$!!""#$!!$"#

%&'(!!""#$#%&'()*$$""!%&'"'%"$%&%&+,-./012)34)*$$"""()%'"!*'%

)*+,!567$!+,-'%(8(9:;<=(01>(?@ABCDEFGHIJKEFL01) ./01234 5678##$#9:2;<=281<5>0

MDGH%LLN !""%&!#'?(4*#?/*#+

)*+,-./ *0 12,*34-56,*-78-9 :;68-;8

-./-0123456789:;<

=>?@AB

!"#!""$ %!""&'(!"")*+!"",-.!""/ 0

$O!PQ%L01R:SPQ01T(MD+CDEFGHUVWXYZ[( \] \^ '!"-""%

C D!_`abcdIef*gh*ijklm(nopqorstuvwxIyzS{JK|}EF~���0

1) ����(vwx�n�x��������(����E����(?@������S��*��S��*��

S �*O¡¢£�*¤¥���k) vwxIyzP{JK|}¦§¨©ª«� ,<$@$ "!"<!"

?

+0

/-

( ¬­ $-'<$<!"

?

+

0

/-

(vwx�n�x¬­¨©i®� !?!<# ¯ -$#<,<!"

?

+0

/-

) °±��(¨©­²³´µvwx¶·¸¹º $<? »¼(

½¾µ¿ $ Àx{��Áz(ÂÃÄÅ�) ÆdÇÈhÉ "<+*@?<"# ª«Ê��(vwx¯n�xËµ­²i®� -<!$

¯ -<!'(ÌºÍÃÄÅ�)����­Î©��ª«� "<!+@"<+?(vwx�n�xÏÅ�ÍÃ)ÆdÇÐ²É "<$-@-<,?

ª«��(ÆdÇÑ¸!@"Ò(ÓÆdÇÍ@ÆdÇÔÕÖ×P¬(vwx¯n�x­²i®� $<$$ ¯ $<$"(¬­Ø¸

#Ò(ÓÆdÇ±ÙP¬) µ¿��­Ú´µÛ·(­²i®� "<*+ ¯ "<#-(ÜµÛÝ(­²i®� $<#- ¯ -<"')

EFG!tuvw& JK|}& opq

HIJKL!A#-' MNOPQ!1 MRST!=>?!$!"#@'!""%A"?/"*#?/",

!"#$#%&"'$ ()'*+",-*&.,&". #/ 0)1,#2$+34,#3 &3 (+%-5 (6$,6*&3% 7+,-*. #/ 8+2-3%+# &3 9'1' :'1

B) C67836>7( B)D E28( FG&DH G183671( C&) IJ83K72(GL&DH G>8K3672( (&) M28K

NOJP B1Q>R1S>RP >T U2=6JRP .5>3>KP .8:2R>80J8SV M282=SRP >T &KR2573S7RJV W>7S6 C6281 WJ1 U2=6JR2J= XJ=J1R56 )8=S2S7SJV C628J=J

&51YJ0P >T U2=6JRP W52J85J=V H718KZ6>7 '!"-""( C6281[

;<.,*+",!&55>RY28K S> S6J Y1S1 >QS128JY TR>0 $""! S> $""$V S6J J5>3>K2513 561R15SJR2=S25= >T ;6PS>;318\S>8 ]JRJ =S7Y2JY 1R>78Y

S6J ]1SJR= >T 51KJY 573S7R28K 1RJ1 28 (1;J8K1> >T (1P1 %1P< ^6J =;J52J= 5>0;>=2S2>8 28 S6J 573S7R28K 1RJ1 ]JRJ S6J =10J 1= S61S

28 S6J 5>8SR>3 1RJ1V 18Y S6J Y>02818S =;J52J= 5618KJY S> 1 5JRS128SP 28 Q>S6 >T S6J S]> 1RJ1= ]2S6 S6J 0128 !"#$#%%&'()*# (&+,%!

-"&'&.)%(!"/$/%%&'(+"0&1 20/3)(2)$.&&V ^"/$/%%&'%&0/ %34+&$&%V 56)$)+'()*/ -'%+/+3*V 7&+,%-"&# 83(9)(%< &R>78Y S6J ]1SJR= >T S6J

573S7R28K 1RJ1V S6J YJ8=2SP >T ;6PS>;318\S>8 R18KJY TR>0 ,<$<!"

?

5J33=+0

/-

S> $"!"<!"

?

5J33=+0

/-

]2S6 S6J 1:JR1KJ >T $-'<$<!"

?

5J33=+0

/-

< )8 S6J 573S7R28K 1RJ1 18Y S6J 5>8SR>3 1RJ1V S6J 1:JR1KJ YJ8=2S2J= ]JRJ !?!<#<!"

?

5J33=+0

/-

18Y -$#<,<!"

?

5J33=+0

/-

V RJ$

=;J5S2:J3P< ^6J Q2>Y2:JR=2SP 28YJ_ R18KJY TR>0 "<+* S> ?<"#V 18Y S6J 1:JR1KJ= ]JRJ -<!$ 18Y -<!' 28 S6J 573S7R28K 1RJ1 18Y 28 S6J

5>8SR>3 1RJ1V RJ=;J5S2:J3P< ^6J J:J88J== >T S6J =;J52J= 5>0;>=2S2>8 R18KJY TR>0 "<!+ S> "<+? 18Y =6>]JY 8> Y2TTJRJ85J QJS]JJ8

S6J S]> 1RJ1=< ^6J Q2>Y2:JR=2SP S6RJ=6>3Y :137J :1R2JY TR>0 "<$-@-<,?V 18Y S6J 1:JR1KJ 28 S6J S]> 1RJ1= ]JRJ $<$$ 18Y $<$"V RJ$

=;J5S2:J3PV ]6256 =6>]JY S6J QJSSJR Y2:JR=2SP 3J:J3< )8 S6J =J1=>813 :1R21S2>8V S6J S6RJ=6>3Y :137J 28 ]28SJR ]1= S6J 3>]J=S 28 Q>S6

>T S6J 1RJ1= ]2S6 S6J 1:JR1KJ >T "<*+ 18Y "<#-V RJ=;J5S2:J3PV ]623J S61S 28 =700JR ]1= S6J 62K6J=S ]2S6 S6J 1:JR1KJ >T $<#- 18Y

-<"'V RJ=;J5S2:J3P<

=-1>#*5.4 51KJY 573S7RJ` ;6PS>;318\S>8` (1P1 %1P



! !""! !#

$ % & ' ( ) ) *

+,-./0123456789:;!<=8

"# >? $# @AB!CDEFGH.IJK67L2

MNOP"%&'%@QRSTU23!%&'!@VRWX

Y7Z[!VR "# >? &# @\!]^0123_`

-Va!0123bcGdefgY7"hi!./0

123jY7klm#no#9p#.q#or#s:G

tuvw.;x!yz{9:Glm23T|Gde

4}"

~�!./0123%�XY7-��! y�2

3/�S�&'-��������<��-�

�

(%)'*

" yz! ������.�S���z��-�

�ST�! �23/�zf ¡23�¢-£¤¥

¦! �§�¨©23/&'-ª«G¬­23S�

&'®|zY¯°y���±" ²@�! �23&

'z����-S�³´µS��±V¶·f¸*

¹

(&)%$*

!º»v

(&#%#*

�a¼½·¾¿�À23Á���

�-S�³´µyÂ23¾¿¥¦ÃÄ-��!ÅÆ

Çv

(%%*

# ÈÉÊv

(%"*

# ËÌÍv

(%+*

�23/����

�³´V¶·�aÎÏ! ÐÑÇv

(%!*

�23Ò/z�

���ÂÓÔ-��V¶·�aÎÏ! ÕÖ×v

(%,*

#

ØÙÚv

(%-*

GÛÜÝv

(%$*

Þ±�����aßà·/

®áâÂã2/ä!å�./0123/�����

-S�³´¼½æ¸"

�·()ßà./0123çè-&'��é

ê!ëVG¨ì./0123-íî#ª«#ï©ðY

7!��ñò}óô-}õö0123.�!�y2

3÷ø-S�&'�ùV¶·ú#-ûüýþG¼

½" ÿ!" "##%@ - #$"##"@ !#�$23.�

����%b-&'(")¦!�23.�����

-S�³´V¶*+"

% !"#$%

ñ,}óô}õö�¼½.�!-./0Á�1

' .2%3! &48 "##%@ - ##& ##%" #G "##"

@ ! #25����%b! yz .%)., �0123

Á!.-).'��6Á!2%3789:;: %" %b-

25#<«#=(#=>µ)¦&'?@ABCD%.

�/0dE&

(%'*

F¶"

�8GHI#J%UK(#CLI#J%UMNG

OPQ'/011023(c¿RSUK(-=>!TUÅVW

µ×X/vY¹

(%&#"#*

"

" &'#()

"4% *+,-./

Z�a[«!}óô}õö01µ\².�]^

ÿ���� %!$ c'_`acGab(!yzcd %%'

c!ed "%c!fd , c!gd + c!{cd^ÿc¿

4J! h����ic( '#4+5! yK¡ed!h

%!4+5!yjk¿h ,4!5"f�lm!0123ÁÂ�

6/�c¿nOopR�!  qlr�6ÁJ " c!

åc¿nORSUK(st &,4+5"

f�þ3^ÿ-����c¿(u8v«-a

w!01Á^ÿc¿(awEx� ')!'c)3

6%

!äC

"%4- c)3

6%

!�6ÁawEx� ')!! c)3

6%

!äC

",4" c)3

6%

!�6Á^ÿc¿(yz823Á!å{

0 % 123456789:;<=>?*+@7*!=

8%

9

:0;<= % :>= ?@=1A=? BCD;=2 EF @>GHE@<0BIHEB AB H>= 10J=3 1C<HC2ABJ K0H=2? "?@=1A=?L?H0HAEB#

A % BCDBEF1234G789:HI=JA

MAJC2= % :>= ?0D@<ABJ ?AH=? FE2 H>= @>GHE@<0BIHEB AB H>= 10J=3

1C<HC2ABJ K0H=2? EF N0@=BJ0E AB N0G0 O0G

�����  ��� 
�	 

S1 S2 S3 S4 S5  S6 S7 S8 


� � 21 20 8 8  8 26 17 

�� 27 39 41 41 48  37 44 40 


� 31 22 17 27 29  32 40 30 

�� 27 34 35 32 24  23 41 41 

�� 21.3 23.2 22.6 21.6 21.8  20 30.2 25.6 

 

}

õ

|

}

} õ ö

%%!#+#$ +%$ +"$ ++$

""#+!$

+,$

""#+!$

+,$

+## # +## D

%%!#+#$ +%$ +"$ ++$

: ~

2%37

01Á

�

�

�

-

+

%

"

'

$

!

,

$',



!""#! !"

#$%&!'()*+,-./0123456789:;<=

���  ��� 
��� 

	
 �
 �
 

  	
 �
 �
 

 

����� Chaetoceros affinis 0.026 � 0.023 �  0.021 � � � 

����� Chaetoceros costatus � � 0.020 �  � � � � 

����� Chaetoceros curvisetus � � 0.044 �  � � � � 

����� Chaetoceros decipiens � � 0.147 �  � � 0.297 � 

����� Chaetoceros diversus � 0.046 0.021 �  � 0.029 � � 

����� Chaetoceros lorenzianus 0.082 � 0.152 �  0.068 � 0.142 � 

����� Chaetoceros pendulum � 0.039 � �  � � � � 

� ��� Chaetoceros peruvianus � � � �  � 0.029 � � 

!"#$� Leptocylindrus danicus 0.051 � 0.029 �  0.074 � 0.054 � 

%&'(� Licmophora abbreviata � 0.016 � �  � � � � 

)*+(� Nitzschia delicatissima 0.252 0.021 0.042 �  0.186 0.096 0.025 � 

,-+(� Nitzschia pungens 0.185 0.017 0.066 0.029  0.233 0.063 0.067 0.041 

./+(� Nitzschia seriata � 0.029 0.014 �  � � � � 

��01� Skeletonema costatum 0.054 � 0.090 0.468  � � 0.095 0.474 

+(23� Thalassionema nitzschioides � 0.205 � �  0.015 0.103 � � 

#*2�� Thalassiosira subtilis � 0.031 � 0.362  � 0.061 � 0.280 

42�� Thalassiosira rotula � 0.023 � �  � 0.140 � � 

5�2�� Thalassiothrix frauenfeldii 0.028 0.141 � �  0.029 0.136 � � 

6�� Ceratium furca � � 0.082 �  0.015 � 0.029 � 
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 3.65 3.89 3.32 3.615 3.14 3.52  3.42 3.89 3.75 3.69 

 �
 � 4.00 3.97 2.68 2.32 3.24  2.82 4.01 3.51 3.45 

 �
 3.42 4.02 3.57 3.82 4.08 3.78  3.68 3.53 3.11 3.44 
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