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Introduction

In 1977, the Northeast Fisheries Center (NEFC) of .the National Marine

Fisheries Service (NMFS) initiated a new program (Ocean Pulse) to assess,

monitor and research the health and well-being of the living resources in

the waters of the continental shelf between Cape Hatteras and the Canadian

border (Pearce 1977). Its goal is to provide periodic and frequent infor

mation on the health of the marine environment to detect natural and man

induced changes, investigate the causes of the observed changes and provide

baselines which can be used to assess environmental damage resulting from

unpredictable environmental problems. The first two years of the program

(1978-1980) were for program operational testing. Presently, the program

has been integrated with two other NOAA ocean monitoring programs into the

Northeast Monitoring Program (NEMP).

This report presents all the hydrographic and station location data for

eight Ocean Pulse surveys conducted between April 1978 and March 1980. The

hydrographic data, presented as a listing, includes vertical profiles of

temperature, salinity, sigma-t, dissolved oxygen, dissolved oxygen percent

saturation, pH and total alkalinity.

Methods

During most surveys an expendable bathythermograph (XBT) was used to

measure water temperature. Reported temperatures for specific depths were

taken from the XBT traces. Surface water temperature was measured with a

bucket thermometer. Exceptions to these methods for measuring temperature

are noted in the data listing.
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Samples for salinity, dissolved oxygen, pH, and alkalinity were

collected with Niskin PVC water bottles. During the Albatross 79-07 survey

and during all subsequent surveys, water samples were routinely collected

within a meter of the seabed using a Niskin bottle rigged to close when

a tripping device contacted the bottom. The "bottom trip" bottle was used

on stations less than 100 m and has provided better estimates of dissolved

oxygen concentrations available to benthic communities on the shelf.

Salinity was analyzed using a Guild1ine Autosal 8400 salinometer,

Conductivity readings were converted to salinity using the equations provided

in the Guild1ine manual.

Dissolved oxygen concentrations were measured using the azide

modification of the Winkler method (APHA, 1975). Pheny1arsine oxide was

used in place of sodium thiosulfate and thyodene was used as the end-point

indicator (Kroner 1964; US EPA 1974). The percent saturation of dissolved

oxygen was computed using equation 4, Table 3 from Weiss (1970).

Sigma-t was calculated using the equations provided by Knudsen (1901).

The in situ pH of seawater and total alkalinity were calculated using

equations (O'Reilly and Thomas 1979) derived from tables given by Strickland

and Parsons (1972).

Results

The approximate station locations ,and cruise tracks for each of the

eight cruises are presented in Figures 1 - 8. Sampling positions (latitude

and longitude), depth, sampl ing date and time (loc~l) l and reference station

number are presented for all surveys in Tabre 1.
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The measured or calculated hydrographic data for these cruises are

chronologically listed in Table 2. This data set is also available on

tape for copying or card deck, upon request.
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Figure 1. Station locations and cruise track for Ocean Pulse

cruise RE-78-04, 19 April - 3 May 1978.
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Figure 2. Station locations and cruise track for Ocean pulse

cruise AL 78-12, 20 September - 4 October 1978.
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Figure 3. Station locations and cruise track for Ocean Pulse

cruise AD 79-01, 18-27 April 1979.
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Fi9ure 4. Station locations and cruise track for Ocean Pulse

cruise AL 79-07. 17-26 July 1979.
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I

Figure 5. Station locations and cruise track for Ocean Pulse

cruise Al 79-10, 13-27 September 1979.
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Figure 6. Station locations and cruise tracks for Ocean Pulse

cruise KE 79-10/11, 10-31 October 1979.
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Figure 7. Station. locations and cruise tracks for Ocean Pulse

cruise DE 79-11, 4-17 December 1979.
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Figure 8. Station locations and cruise tracks for Ocean Pulse

cruise KE 80-04, 25 March - 4 April 1980.
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Table 1. Station coordinates, sampling dates and times, bottom depths

and reference to previous station numbering (cruise station

no.) for stations where hydrographic data is available from 8

Ocean Pulse cruises covering the period April 1978 through

April 1980.
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CRUISe:' CUNSEe CRUlSf DAlto SAM",L,E !lUTTUM
e(jOE STA .. STA /; LAT • LUNG. 0,1"1.", fl MI::. DEPTH(M)

RE760" 1 5 30548 754'15 1'I01.l7/l 0310 14
RU6v'l 2 b 304'1'1 75377 1'10416 131S b

RE76viol .3 7 :H.481 '15124 20 (HI? i:l f!.c07 30
RE7oU'I 4 l:l 30409 74411S 200'l7d llS4l '10
RI:.IIJu4 ':i 'I 38204 7410S 2uoll76 I'll" u~

RI:.1604 b lu 3l:l432 74 1I '::I 5 f!.101178 03'::14 n
Rf:.7804 1 11 3l:l447 711\l29 cl0"7!! l1U" b3
RE.760'1 Ij 12 3845'1 73303 2201l7l:l 2334 70
RE7804 q 13 391'19 7300S 2201lid 0017 61
RE18u4 10 14 39441 73279 230418 0130 ':i I
RE7l:l\lll 11 15 3'1375 73545 230471;\ 01113 28
RE71;l04 12 ISA 40158 73401 23047d 1:341:\ 2/1
RE7d04 13 IbA 40254 73115 21101.178 2359 ,Sf!.
RE78lJ4 15 Ibe 110252 73402 21001.171:1 0145 31
R~7dOll Ib 17 4021.15 73558 ':00 '1"1 il 1730 15
RE7ol)4 17 1l:l 41 141 71504 270"7ti 1014 .. I
RU/j04 18 1'1 lIu421 7121 b 27u47;<, lclo 50
RE Hl04 1'1 20 401')8 70lld9 2'10478 2100 114
i1f:.7004 20 21 lIo220 bd2 'I 0 290478 1122 1UI
RE7 /;(,lI 21 f!.IA 4103\ 6'1230 3001l11!J vlie 1I2
Rt:71!JU4 22 f!.2 1I0587 073112 30u,.]1l \\1\12 0'1

RE7 <;VI.I 23 2.5 "IS!il cbSUb olu')lo Ou2'1 bb
I<UBo/l 21.1 211 /12178 b7313 0\u578 O'7':ib nb
l<t.7bUI.I 25 25 4.3\1I7 1,'15'/0 \120')10 2111 213
RE.78u« 21, 2b 1I2S9Q 70ulo 020578 1500 55
RF-'7t.1V4 27 21 4150/1 b'l2'l2 030570 035':0 101
RE7 0 \.Ii.l 28 26 40')93 b05'l1 iJ30S/d lCl/'/ ~j



'CRUISE CONSEC CRUISE DATE. SAMPLe. llO TTCM
COOl:. SlA ./l S14 /j LAT • L()tI>l>. O,M.'(. TIM~ OEPl!'d~l

AL HIl2 I I 'lOIS 73'1U 200'178 illSI 2'1
A171112 2 2A S9'15 7.5305 20()'178 11.H 55
AL7b12 :.s 3 392u 73(lu 200'l7b 20c;:, "Ii
AL'1b12 5 'IA 38/J8 725c; 210'l!lj 1121; 567

All b 12 0 c; .HI'l b 7330 21V97/j 143" "IJ
Al7b12 7 a 38'lS 7'101:' 21U9HI 23u8 ,,8

AL/1j12 8 7 3b20 741c 220'178 ubi':> ':>5
AL71:l12 9 7A 3817 7410 220 '171:J 1121 I.ll:l

ALl812 IU 7tl 37335 74i33 c20978 154i7 02
AL7812 11 8 3t>"0 7""':> 2ii!09711 cl51 82
AL7812 Ii! 9 3t>"7 7511 .2.5097li 0551 37
AL761c I" 11 3842 7444 2"0978 0'142 11
AL7812 IS IIA 38S0 7432 i:!40978 1020 1/j

AL7b12 It> 12 3937 73S4i 240971:1 i:!2 1c 20
AL71l12 18 131:l '1025 734b 2'::1\)97 /j 111 c; 27
AL7BI2 21 13u '1007 7 III 270'171', 1121 I'>':>
All b 12 22 14 'l0132 7045 2'7u97/j 17111 ! 2 I
AL7b 12 2.5 15 4021 b!J211 260'U8 II U\) 11 u
ALl812 2':> ISA '1020'; 6d:.s15 280'l71J lbU8 9(l

AL7i:>!2 i:!b Ib 'I059S 07335 i:!'1087b u358 bQ

AL7812 2b 17 415b2 60SI .30u970 0124 70
AL7BI2 29 18 "21bS onl .5u0478 ub05 21.>'1
AUBl2 30 1C!A 42105 0731 30u'Otl 1102 i:!09
AUb 12 31 lOb 425'1 071.1'1':> :.sUU9Ib 1':>"':> i!lv
AL7BI2 32 19 /oj :511.1 b7S'13 .30U97ti UO\l 20~

Al7ti12 33 20 4300 700U UIIO?!l 105b 1':>'1
AL.7l\12 34 i:!OA 'I24i75 0'157 ull078 loll; .<30
AL 7/'12 3b 22 4104 1>923 021078 I ! 0 l; /"JQ

ALTbl2 37 224 40S9 0901 U21\1/1:\ lou5 79
AL H112 3B 23 '1041 7122 031078 II 0:' c,o

ALI~12 3'1 23A "u37 1120 051u70 11:>10 ell
AL7812 4U 2" 411" 714i8 0410-,tl {) I 0 1 53
AL7ti12 'II 211A 3Q52 11'l'l 041078 1105 15':>
AL7812 4i2 241:l 40125 715'15 U41078 Ib 10 00



CRUl:it· CUNSEC CRUlSI: IJA H. SAMPLE. !:lOT1LM
CODE :iTA • SU # l.AT • LONG. I).M,Y. flMt. DEPTH(Ml

l\u7'101 1 1 '11135 71511 1'1047'1 021';) .,7
A07'fO 1 2 2 '1040'1 11215 1'10'!79 1151 02
AD7'101 :5 24 4u308 710b8 1'1047'1 10i:7 78
AU7'1Ul 4 3 '!O21! 101i92 1'10"1'1 2u31; '1'1

A07'101 '5 " 1.10026 70412 1'10'1"7'1 23~0 9i;i

A07'101 b 5 3'1403 10'182 20047'1 Ut!.I 4 SUl.)
A07901 7 b 39500 71520 200419 UJ.S U 11>t)

A07'11)1 8 7 1i0245 1211:14 200'17'1 1"1" 59
AI.J7'lul 'I i:lA 4025b 73111 200"''1 1(>52 3 I
AD7'101 12 3Ul 40251 73'100 210"7'1 020li 3"
407'101 1.5 31C 40251 1355'1 0:1047'1 03'14 13
AD7901 14 'I 40152 73402 111047'1 0724 2'1
A07'1vl 15 30 '10119 7351iq 2101.11'1 1103 22
407901 10 2'1 3'13b8 735 111 21047'1 Ib2tl 29
407'101 18 10 3'14t15 732'15 2101.179 2112 /14
A07'101 1'1 1 I .s'I430 725,So 22011/9 02'11 75
<107901 20 12 3'1201.1 725'11 220'17'1 0411.1 71
AU7'101 21 13 3'118'1 72201 22011"/'1 0'11., 19~

AD7'1tll 22 11.1 385'1'1 72001 22047'1 1.3'14 2277
AU 7'11) 1 23 1'111 381l'll.l 72211';) 22047'1 1700 20lu
AU7'iul 2'1 15 3lill50 73040 220419 19/j(l 150
AOJ'IOI 25 III 36"&5 73504 220479 uO/j" 09
AU/9ul 20 17 3tl4'15 71.1022 23u/j/9 O.)!5 1l'1

ALJ7'101 27 ~o HIl7e 71.15'12 du/j7" 11.34 31
AO"/901 28 211A 37022 75491 1130419 11142 10
ADNOI 3/1 24 51>558 75508 23047" d33 1'1
A07'1ul 55 23 3b500 75300 240117'1 ul24 n-
il [) 7'Hi 1 31;> 22 501.l00 '753'18 2"vlil'! V"ZI i? LJ

At;7'1u! 37 21 31,1.170 75110 2"0 47'1 07eu 5/j

AU79UI 58 2111 35597 7'5150 2110479 IbUS 29
"U7'1ul 3'1 20A 31;>lJOO 7447b 240"('1 e15U 2.30
1I079ul 1.10 20 30'100 71.1'148 25v"7'1 UU3'1 70
407901 '11 19 3buUO 74150 2501179 0717 C25!
A07'101 /j2 19A 370'11 711173 250117'1 1157 lOU

AD7 9 vl '13 25 .37559 14171 250419 1011 73
<lU7q,il 4'1 18 38205 7'1103 25047'1 214V iJ'I

A07'101 1.15 21 31.1115\ 71.1455 20047'1 232b 1 tJ

<lD7'101 lib 28A 3'1102 7357u 200479 1118 .Hl
AD7'101 117 2liB 3'11i:18 74Ui:! 2bOli79 1257 2"
AU1Qui '18 30" 3'1537 7.55bl:> 2bO'l i9 101" 23
AD7'101 ';;2 11<1 4007'1 73uO 1 n047'1 (J21l? "9



·CRU1SE CUNSf,C CRUISE IJATE SAMPLE bOTTUI<

CUDE STA • SrA II LAT. LOr.G. I)_M.V • llMt DEPTH(i'1)

AU907 1 I 411411 71470 IIlU77" 014~ 31
Al79U7 2 2 40Ul 7123 Illu779 1112 57
AU907 3 3 40255 72141> IIlU7'/'i 17u2 00
AL/C/07 4 4 402"0 73111 ItlO779 21Sv 33
AL7'i07 5 SA 4U242 7344 l'iu77'1 0409 2d
AL7'107 0 ':it! 40252 73402 190774 Utl3u 37
Al7907 7 5C uU253 73501 190779 \1747 il.>
AU'Ju 7 tl I:> 4015 7340 190779 1157 2b
AU407 " oA 3959 7330 190779 1433 37
AU907 10 8 39443 73242 1"07'/" 1047 42
AU907 II 7 3955 7350 19077'1 2239 III
AL7'1v7 12 9 39302 73542 200779 0\52 157
Al7907 13 '1A 3'H5 73 /I Il 2007"19 01:>23 33
AU907 1/1 10 3"14 71120 20077" 0424 15
AU90" IS lOA 31153 7t.l35 20u779 I1S1 10
AU'iu7 10 1 1 31150 7S05 200779 14IJ 1 III
Al7"') 7 17 12 38IJ31 74/155 200719 1035 14
AL79u7 III 13 38u4b 74021 200779 2<:41l 4"
AL790l 19 It.l 31l11oS 73305 21u779 0352 0'1
A17907 20 15 38115 73Ull ':10179 0903 139
AL7907 21 15A 3852 7211u 210779 11 U0 180u
AL7907 22 Ib 3"00 7200 210/"79 1014 2/100
Al7907 23 17 391" 1220 210779 1909 190
AL7907 24 III 39204 725d'i <1.10119 <1.<:15 ,,3

AL1907 25 19 39113 7253 ,20779 °j/l 4 1v
AL7907 20 20 3950 7152 fJ.2077'1 Ol:li.l/ t ',4
AL7901 27 20A 3959 7 12<1. aort9 11117 1':17
AI.1907 20 23 11021 lUi.l85 220779 1537 90;
AL7907 29 2i.l 40111 7011 220779 2152 ""AI,1907 30 25 u030 7013 22077'1 <1..33'1 6i?
AL790/ .31 20 4021 7u15 2jo77'1 uo:!!.l2 911

Al191!7 .32 27 4013 1020 230'77'1 u357 102
AL7'107 B 28 11002 7022 230779 u13;' ?u n
Al7'11J7 ~4 29 3951 7025 23017'1 u'117 82.3
AL7907 35 29A 3959 0959 2307"/'i 120u 1'57
ALlY!;7 3b 30 4035 090 9 230779 1737 oH

AL7907 37 42 40592 b855b 230119 2<:.27 13
AL7'107 38 30A /1025 b903 ,U07'1'i ull.3b 82
ALl <i'J 1 j" 31 4005 0901 <I./lu179 013" lou
AL7901 '10 32A 11019 0835 2'1on9 1125 1V1
AL7901 'II 32 '10215 082'1 2U0779 15/,13 93
AI. /'<07 42 33 4000 b 74 Ij 2u0779 o:!(J25 274<'.

AL1907 "3 3u 4022 0140 25u779 0021. 21:\4

AL7907 U4 3'1A 4037 07/11 250779 0241 00
Al7"1ij] '15 30 4058 0133 250779 1105 73
AL7'iOl '10 43 4115 oill5 250179 1010 !.lU

AL790] 47 37 41:50 b 111 1 250779 U51 30
AL7"101 U8 37)( U127 bil!.l.3 2b0719 05u') 124
AL7"107 50 41 41505 0'130 2007/9 1<1.0'1 18b

AL7'107 51 'IU 4103 1:>9<:3 2001"79 .: 211) '10



CRUISt" ClJNSEC CRUIsE OAn SAi'lPLE BUT rUM
CUllr. STA ,. SU ,. LAT. LU"". (,I.",.Y. fIl'lt OEPTHeM)

AL791\1 I 10'1 /1138 b'lO'l 13097'1 0352 17 ~

AU'llU 2 107 /1211 6912 130'179 oll07 1'14
AL7910 3 U7A 415b ,,924 1309/Q la5 20-'
AL7'110 1.1 P2H /1150 092l:l 13097'1 1054 lao
Al-''1lu 5 095 4158 ,,'I':>! 13u'l79 215~ '11
AL791u b P2-' 4300 7001 14097'1 u425 '13
Al'/.,lu 7 102 /13241 /0121 1/10'17'/ 1 10 /) 'I"
ALl'il\1 8 02A 4319 09/18 14097'1 1025 173
AU910 9 183 4317 692u 14097'1 1'13b 157
AL791u 10 300 4332 7005 15097'1 Il:llo 93
AL7910 1 I . P2b 4314 6750 1009'111 0324 203
AL7910 12 1.15A 42/103 b7/1'14 100'179 1109 181
ALl910 1.5 145 /1211:1 07t11 100979 1004 23"
AL7'110 14 P2/1 41503 60508 100'17'1 2.B4 be

ALl'lIO 15 331 4129 ,,730 170979 u522 30
AL791'J 10 P23 40578 Q7332 1709/'1 11150 b7
AL7'110 17 50A 4045 0731.1 17097'1 1007 Ii
AI.1 9 1U 18 151 tlO22 b 7 tI U 170'1-''1 l'1u3 "50
ALI91U 19 P22 40223 68291 170'1'1'1 25(Ji.I 102
ALI'1l0 20 P21 i.l059 tollS9 180'17'1 u5.hl 78
AL7910 21 336 4031 ':> otl5'1/1 1809'/'1 III U "IS

AL7'110 22 115 41)05 to9ul 18u97'1 1"57 1':U
AL/'11U 23 15A 4004 o'H I 180'1/'1 102 I) 124
AL7'11!) 21.1 192 1.10022 7u210 11l0'i7'1 ~ao 1'10
AL7'/IU 25 P20 /1015 70411 190'nQ ,),00 117
AL7'110 2b 1'10 '1021 71)1 i> 190'17'1 'J 12 ~ HI!

AL7'1llj 27 otl9 i.lOl.lli.l 70U'Ill 190'1''1 Ill'! 4<;>
AL7'11U 2b 75A 411b 712u ~OO'lI'l IbiS .H
AI.,791U 2'1 r'1!l i.l114 714 'I .;(,v'l?9 l/j~\) 27
Al7'110 50 P19 tlOi.ll 7121 21u97'1 0040 51
ALl910 31 000 40191 72429 21097'1 01;47 51
AL7'110 32 P02 402':>/1 7.S118 2109'/9 11 '12 33
ALl9111 53 1bA 4024 7344 ;':10979 Ib21 ?7
AL7910 3/1 loB 1.1025 731.10 210'17'1 1757 3 I
AL7'11U 35 10C 40252 73503 210'17'1 2vO'l 13
AL/'110 3b IbE 402Sb 13517 21097'1 i:!15to 2.;
AL7'110 37 P15 /1015 733'1 220'179 Ou50 c.7
AL7'110 38 1tl5 3955 1355 22097'1 043'1 18
AL7'11U 39 PI7 393b9 73540 220979 075iJ 26
AL791U /10 17A 39413 73/102 22U97'1 112b j I
AL7'1\O i.l2 0~8 3'-52 7305 22U'I/'1 lto54 bti
AL7'1IU 1;3 oou 3928 7233 22u979 2138 lOt>
AU9 I 0 1.14 P13 3'120 7258 250'179 012b 7lj
AU91U 1.15 029 3850 7503 230'179 11l5" (12

AL7 9 10 /lb j)IjA 38503 75107 2409"/9 114b 14
AL7910 47 bA' 3851>5 75092 2i.10979 1035 I"
AL7"\0 'Ill PIO 3843 '7445 25097'1 1blb I 7
AL7910 1.1'1 ltl/l 3831.1 7453 2~09'1'1 1740 19
AL791v 50 v.52 38141 7/1322 25091'1 2ui.lu 42
AL7'111i 51 028 38099 74538 250'179 U55 i!i.I

AL7'110 52 023 37/j'l 7517 "00979 02i.10 15
AL7 4 10 53 025 3751 745'1 2toO'l7'1 0705 ~"J 7
A\_7910 ':>4 034 37510 74121.1 201)'179 113 " "7
AL7'110 55 PO'l 3821 7410 200'179 1(>5<;> ut:

AL1 9 1u 56 to' I 1 .Hl41.18 74U31 2bO'!7'1 ~ II I 2 ~b

AL7'1\O ':>7 P12 3l!458 7530'1 20u'l7'1 ou3" Or)

ALI'110 56 Ol.lb 3839 7309 270'lH ouS5 1"0
AL7'110 00 A5lj 392ul:\ 7301.12 270'179 113b 02
A\ 7910 01 08A 3951 UI7 27v'l7'1 1035 <i~



ERuHlE, CUNSEe CRuISE UAIE SAMPLt. liGnUM

CODE STA /I STA /I L.A T. LU!'l; • DIM.Y. IlMt. O£PIH(M)

i'E7'll0 1 1 401:1" 7312 101079 0100 32

KI:.7910 2 2 "015 73i.l0 111079 0500 iiJ

K~741u ,S 3 39.,5 7330 l11u7'l 100u 4~

Kt7910 <I <I 3920 7259 111079 l'Jou U
~t7'1lu 5 'j 3841> 7330 1110/'1 U23 ;,d

K0410 c 6 .11040 1444 1210/9 143.) M<I

KElIHO 7 9 310"7 7510 121079 1'14'1 3'1

KEl'lIU CI 1u 3103" 75"6 131074 o,S5i 16
KEl'l10 9 11 31052 755<1 131079 0400 15
;<1:.791U lu Ii 31>55 7558 1.31079 12"0 14
KE7910 11 13 3821 71415 151079 0'::ill5 51
;<£7910 III 15 3843 7445 151074 2042 10
KE.791u 15 10 384" 71102 151079 o~lo 48
Kt.7'11U 10 10 3937 73511 101U7'1 1045 27
KU910 20 17 4025 73"0 17101'1 ub53 32
Kf791u cO! 19 "055 73i.ll 17107'1 1431,1 l~

"'£7'110 27 23 "lOb 7300 111079 2056 23
KI:.7910 53 .11 " 118 7205 101u7'1 u05'1 Ie:/

. /

t\H411 1I " "021 oCl28 251v19 1.Bl
KU911 5 5 4u59 o7B 25107'1 19H
K1:.7'111 0 b 1I0SCI ctl':l'l 201U7'1 11 Ot

KEHII 6 8 4150 0'130 27107'1 0139
~E.''Ill q 9 "3(1) /OuQ cl71079 I I I /:'
KE.7'111 I 1 11 4320 c857 211 v 79 dOc

'\t'.l411 12 12 4i.l45 b 7 IJ 0 2tll,)19 121 b c

K[7911 1,. 14 4155 bo5'::i 2910/'1 1025 65
"E 7 '-II I 15 15 4021 70 ub 301079 200:0 5'>



GRUlS£' CUNSEC CRUlSE I.1AH:. SAMPLE bUTluM
CODt. STA II STA II LAT, LUlliG. I).MIY, Tl,., t. UEPTMlM)

DL 7911 1 1 11120 0900 all 12"/'1 uu20 157
OL7'111 2 2 '1151 093u U'l121'1 1000 Ill/!
IJL7'111 .) 3 'I20b 70<1.0 0'11<1./'1 1740 5'1
DLl911 'I .. /l21'1 703b 0"1<1.7'1 2u~/! 1:>2
liL7'111 5 5 4<1./lll 1032 051219 01B 100
LiL1'111 0 0 /1300 7001 05127'1 11505 123
DL7'lll 7 7 lIS2/1 7012 05127'1 1115 1u 1
OL7'111 8 8 1.350 0'105 05127'1 1715 0'1
IlL7'111 9 '1 113141 &75H 00127'1 0529 21':
OL7'111 10 10 ,,21H 07,,<1 Ob12"/9 1437 2311
OL7911 I I 11 4200 0'100 0&127'1 20011 btl
OL7911 12 12 '1130 ono 07127'1 0327 /10
OU'Ill 13 13 '112" 7125 09127'1 110" 27
OL7'111 III III 111135 71511 0912,'1 l'1u3 40
DU'I II 15 15 111011 71/12 0'1121'1 2305 49
OU'111 10 10 /10'11 71U 101279 0051 51
DL7'111 17 17 4030 1013 101""19 1'14'1 ol.l
O17'111 18 18 11013 701/:1 1012"1'1 1/)':>'1 101
OL7'111 1'1 1'1 3'151 70<25 10121'1 2uUn 823
IJU'I11 20 20 4015 70"'1 101<27'1 <1.347 II'!
DL,'111 21 21 3'157& 72050 11127'1 u81'1 50
DL1'111 22 22 "02b 72<2U 111<1./9 115 I 53
Dl7'111 23 23 4048 7228 1112/'1 1/,j30 24
PLI'Ill 24 2.. /,j0250 73ill 11121'1 eUl U 30
DL 7''11 1 25 25 4025 7350 12127~ 1/10 ~

IJL/'Ill <!o 20 4()25 7352 12127'1 114 Ii 11)

N.. 7'111 2d 2H 4025 7341+ 121C?7'f 215u 2v
DL7'ill 29 29 401.5 7357 121<!7'1 2:S'B 1 1
DL 7q 11 30 30 ,j(J 03 1320 13127'1 0253 7 1
OL7'lll 31 31 3955 7356 13121'1 UtJ04 t ~

DL7lil1 32 32 3'131.> 7,S5" 131.09 1009 24
DL7<i II 33 H 3918 7l101l 1312"19 1"43 2"1
DL7'111 311 34 3900 7430 131279 1752 1"
OU'III 35 35 3!l45 7501 13127'1 2058 20
DL7911 30 3b 3H31 7458 141219 vu2l 1~

OLl'i1! 37 37 3610 7454 141<279 O""U 20
OU<i 11 3/:1 3H 3148 7517 14121'1 Ub4<1 17
uL7'111 39 39 3715 75"0 11.1127'1 1030 11
DL7'111 40 "0 3052 7'.i53 1/11279 1310 150
lil7911 41 41 3031.1 75113 141279 1002 22
UL7'111 /,j2 42 3551 7529 1"10'1 215" I':>
DU'I II "3 /13 3000 750U 15127'1 ()22/:1 3/;0
lJL 7'111 44 44 3041 74/,j5 151219 0/:130 til
uL7'll1 /IS 45 3&48 7512 15127'1 1312 35
DL 7"1 11 4t> 40 3'1/18 7,,32 15127<1 2137 51
DL 7911 47 47 3741 7403 10127'1 U<l.Ull 127u
Oll'lll 4H 48 3H2l) 7410 101279 0750 55
DL7'111 /,j'l 4'1 3Hu5 74U2 101219 1033 411
OL7911 50 So .58/,jo 7331 101279 15';4 t>U

OU'Ill 51 51 3'112 7339 10127'1 20.)9 "0
DLl'l11 52 52 3920 72':>9 171c.7'1 UO<l.I blJ



'CRLJ {Sf, CUNSt:C CRUISE DATE S~Mr'Lf:- tiOTTOM

CUIJ!:. aTA II STA 11 LAT. LUt;G. lJ,M,Y. fl I"!:. DEPTI'1(M)

Kt:ilvU'I 1 1 3b5"0 75570 2405tlu 13'13 12
KEbUU4 2 2 30530 75540 240380 101'1 10
KEdUO'l 3 3 30"!lQ 75110 24u30u cu57 3'1
KEliOO'l 'I 4 30340 75,,70 "50.Hlu 0121:1 15
KEbUO« 5 5 31:>\40 75310 250300 u53e cb
KEbOO'l I:> 0 31:>"00 74450 2503ll ,I 1250 82
KEH004 7 7 371"0 75'100 2':iv3i:lO dSu. 12
KE.tlOO4 8 8 3'/1170 75100 2603110 05"0 21
Kt:1l00'l 9 9 H480 7",,70 2003liO lU"1 j'l
KEllOO" 10 10 37540 7"250 co0380 1310 58
KEo004 11 11 38100 7"5"0 200380 1821 20
KE8004 12 12 38200 74100 200380 2217 55
KEe004 13 13 38300 7"580 2703l:lo 0':1l0 15
KEoo04 14 14 31i500 75100 2103l:l0 1002 54
KI: (H) 0 'I 15 15 3tl'l50 75010 270380 1'125 20
KE.liov4 10 10 31:l400 73310 21103110 0740 07
KEbu04 17 17 3l:l1.l30 "4020 2803b() 1743 1.l9
KEbU04 18 Iii 3'11'10 74000 2803bU 2do 21:'
KE>lOlJ IO 1'1 19 39350 1S5'1o 2"'u3b(' ul!'I 27
Kfbu t)4 20 20 39550 73500 290380 0540 U
Kt:.BOO'l 21 21 'I003() 73200 2'103<10 01l5'1 ~:,

KEIl004 22 22 40130 734311 2903bu 1.S~ ':l :~ l)

KEbUO'l 23 i:!3 110250 73450 2903bU Ib13 30
KtbOO'l 24 211 110250 73520 290380 1725 20
lI~bOOIl 25 25 110290 73590 290360 1"'05 11
KEIlOOtl 20 20 40250 7-SlldO 2903tlO 2121> 35
IIt:.BOUll 27 27 39480 U5'10 500H!0 v':ld 75
Kfl:iOO 4 28 28 '10250 73110 30u360 110': 33
K£/jUOf' e'l 2'" 40<180 72i:!llu 3003<.10 1/)311 2~

KfbOU'l 30 30 402bO 72.200 3003bO 1.....\3 5/)
Ke.!'IOO'l .H 31 41030 70330 31u31;\0 ub23 4b
KEI:I004 j2 32 111100 71000 310311U 112~ 37
KE800£1 34 3" '10300 70150 0204du 2219 b~

KE80011 31> 36 40 !:so 70170 0301180 015u '17
KE80011 38 3l:l 3'1510 "0250 u301lljlj u501 7bb
KEtlOO 4 40 110 '10150 7011110 030480 lOSt> 121
KEtlo()£I 10 1 III '10300 0'11)00 u30411i; cOOb 74
KE8u04 42 '12 41020 b92i:!0 Oll04l!0 012';) 40

KE8004 1.13 43 41200 0'1070 O'l04110 0415 1~5

KE80011 44 11'1 1.l1490 b94';)0 U50'lbV 02H 122
II EllI) 0 1.1 '15 1.l5 42obO 70':00 05U4tllJ u02(; td

"'Ellu04 '10 41> tl2180 704110 u50'lll0 lj41l 2 4
KE8vUII '/7 '17 112400 o'l11:l0 0/)OIl8(, oU2u 70
KEIiOOtl 48 I.IIl 43210 09050 ooOIObO 0730 \'">7
K!:.8VUll 4'1 4'" 431"0 07':l1l0 Ob04ll0 111,,1l 201l
KEllOull 50 50 '12'100 o051:lu UoOl.lbO 2~Oll 11>8
KEI:loU4 51 51 42000 boS90 070400 0052 .d
KEbl)v4 52 52 41310 b1300 U70'lbO 125 .. II)

KE.Bou4 5$ 53 4051:l0 0733u U7iJtlbU 1921:l b"l
KEiluOl.l 51.1 54 '10300 /115'10 01l041:l0 Ou53 1 1 .>

K!OI:lOOl.l 55 55 401110 11':0U 0804<.10 Hll~ 5'1
KflloUtl 50 51:> I0121.l0 71240 0"'04,,0 OU30 31
Ke. bell'" 57 57 41u40 7\420 U'II,llbO 0431 ij ~

KttlW04 58 51l 395·' (; 72 i! ') lJ O'lU4bO 123(, 3b
flt:.Bou ij 59 5'1 3'13"/0 72570 U'104cU 1113 71:l



Table 2. Hydrographic data per sampl ing depth ltemperature, sal inity,

sigma-t, dissolved oxygen, percent D.O. saturation, pH and

alkalinity) for Ocean Pulse stations where hydrographic data

was collected.
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OCEAN PULSE H¥DRDGRAPHIC DA'A LOGS

CRU18i CONile iAMPL! TlMP UL SIGMA-T D.O. , lAT. IN IIlU llCTALAl,KCOOl IUT • DlPnl(M) ee) 0/00 MI./l.. OXYGEN PH MUll.
RE7a04 1 1.0 10.10 U.uo 1~.6'7 4.9' ?4.iIlI
RE7a1l4 I 10.0 7.110 U.ilJo ao.n '10'91/ ".119lIE 1804 I II1~O 7.8(1 Jl.II00 ill.'" 'lit» it ,It.,
RE '780 " J I~O 10.40 U.O'lO 'ltli 4.iO n.to
RUSOll • 1O~ 0 ',80 ,12,190 U.110 loIiiO .'.14RIUoil I ldo 'hiO ,11,110 UiU 4,11 ••••1

IIIn04 J l~O lO.ItO u.no ill. 91 4,10 n •..,
Rt:1I041 ,I 10 ~O 7,,10 ,1a,lttO lS,n 4,h /ti,10
lIt:7eOll 1 10iO I. QO ,UiIOO ",00 lI,n n.n, . ,

HE7tOli 41 IB O .1,90 ,lIilllO IhO) ,I"all ",81RE1aOIl II 10~0 e.,o ,uau 1•• 0/,1 '.it 19.11
RU804 iI so!o

'. ,'PO
n,lIio h.S- ',It n,ll

REUOI! 4 .o~O
'. ", 0

,lJ ,1I8 0 h"u 4,JflU,16

REllIoll !i 1'" 0 h Jo',n,i60 20.00 4I,n '1h~'HE7804 !i 10:0 '.70 in,uO h.ll ',00 '111,0&
U?6011 !l 30 O. • ,";1""110 ill ,18 iI,n H...
fUU04 5 44~0 •• to ,U"JU h~'IO 11,80 .','n
1111804 II 1:0 .,.to 11,"0 ' •• 0/,1 11.80 1O,1lJ
PlIU04 II 10;0 If. U "U,no 14,84 ,4,e () fa. tilRe:noll II 21;0 iI.U \U'llf/ 'h'l 4"il. H.O), .,.
RIUO/l '1 uo 8.00 ,n,no ilhU 14.190 ':I.Ul
FlueOIi .,

tO~o 8.00 :1:1,1_0 n.n '1,80 u,n
HI18011 .,

:l1l~0 ~.n ,:II,alO III.all ;i ,I (I U.lli
ilE18Q4 ., U'WO ••'n :.:n.no 10.19 ·s,o' U,III

Aueo/! I lh U?O'U.950 aha. ,hot 711,&1
HE11l01l • 10"'0 '.10 ·U.950 III.oS 1.141 n,J4
RUllO/! 8 so~o :,*'10 ,sa. 9/lQ U.l11 Ii.n n,lIli
R17 /I (I 'I " •• !o .~IO ;11,050 h.n /,I,ll U,I9
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OCi~N Pu~¥~ HYDROOR~PMlt D~T' ~OO'

CRU18E CONlle SAMPLe: , TlMP SAL. UGMA~T 11.,0. , lAT. IN ,aUI; TiCTA~ ALI<CODE 'UT #I OIPTHCM) (ci 0/00 Ml./L. OllYGIN PH Hl:ll/~

1<180011 n 5.0 11,110
1'£80011 n 10~0 11.60 ,n,IHi i&.ai 7.00 '0,0'1<180<111 U 1~0 /If II 0
KUOOIi as iO~O 41,10 ,Ji.977 h.li ~.80 'I.4'KI!1I0011 as j!S~O 11.110
KUOOIi n 10.0 11.10 U.Olli u.J? •• 72 9c,t 1

K!tlOOIl ill 1.° ',10 as. 'uli 19", '7,t1l 91.00
KIHIOOIi 211 5 0 I~IO al,llii aO,!5~ •• Ti, 119,"KUQOll 211 tO~O 4.41 ,U.II!1l as.al ."S 9O."
I'UOOli ill lS~O 4,lIO Ji.8ilS h.U '7.11 ".41KEl1004 14 U;O 4.40 ,n ,/Ifill il6dJ .." .,.n
KE80041 as "'0 1.60 iltUJ 20.1(1 6.91 9••n
KUOOII III 1"0 li.OO iI.i"lI ,ao.n 0.'" &11.118
KEaOu4 ill I /) ~ 0 4.80 n.9011 ill, aJ ,6.OS 119.90
KEllOOII at u!o ,.<111 it.7511 il.fIt '.1& ",31
KEl1004 h 10;0 5.110 iT. ill. 'il.1:17 'l.ili 91,11
KUQOil it "'0 5.00
1'180011 2ft 10~0 II.~O ,n,on ill." ., ,11 9i,7'
KUOOII ill 11!0 41,40
KUOOII U 20~O 11.40 JJ,U8 u,o 7.00 9',711
KU004

,
11,10a. 25.0

I'UOOIl 2~ Jo~o 41,70 JJ.au 16.111 •• :57 •.,.Ii
KUOOIi ill 1&.0 11.10 n.j!1l2 h.!H '.J7 81,81
KE80011 iT t.o '.'0 U.III/&> u.st 7,10 tOfl.4.
KUOOII 21 !i~Q htO
I<E(lOOIl 27 10,0 t.10 n.49) u.U 7,U 104l.U
KElIooli 21 1$,0 ,I,iO
1<£110041 .7 20.0 !,n U'''~1 u.u ?,tll 9'~'4KE80041 I? i!5~11 h10
1<l!1I001l 27 :10.0 ;', '0 'n,fllli! Ifl.,. 7.41i! lOJ.OO
KUOO" a7 15~0 5.01
Kfli004 21 10.0 5.00 ,n.,liO 'i(l.,81 •• lIb 95,01



OCEAN PU~8E HVO~OGRAPHlt OATA LO~'

CRUIU CONlEe ""IFILl: TEMP SAL. ,IlGMhr 0,0, ,II $AT, INlnu TOTAL. Al.II
COOl:: ITAT • DEPTHI") ee) 0/00 M~/L. OXYGEN PH MUlL.

KUOO'! i7 1ll.0 '.&0 ,JJ,78i a..8~ ~,'!II n,97

KE(lOOil ilt 1,0 4,10 ,n,li/Ii ih41 7,ill 1f9,81
KE80QII i8 5.0 4,10
KEIlO04 28 10,0 11,10 <U .1Ji h.1II 7.07 9S,n
KUOOII ill 15,0 11.01
KEllOOIl ill iO,O )~U iU,llIt1 ih!O '1.07 91,11
KUOOIl 2tl ilS,O 1.70
KEeOO," 211 31.0 Se70 ,II. 1lai h.U '1.111 91.99

K!flOO4 29 1.0 lI.iI ,JiI,09' n.n ., .n ",II'KUOOII illt 50 11,20
KUOO'! 29 10~0 4.10 ,n.llo it"U 7. J5 9',11
KUOO4 n u'o 11,10tKU004 U ilO,O 4,10 iii, 110 iU,U 7.41f 101,01
KUII04 i9 I'!J • 0 I'" 1(\ J2.104 n.u 1.5. 10"94

KIII004 10 1,0 1,10 iJ].401:l h./l9 7.h 10tl,n
KU004 ]0 5.0 IJ ,11
Kl!IIOOIi ]0 10'0 5.10 U.408 h.U 7.h 10',10,
KUOOII 10 15,0 ,1,00
KEIlOOil ,]0 20,0 s.OO ,1).41111 u.~o 7.56 101,1ll
KUOO4 10 I!~O 5,00
KUo04 Jo 30.0 S.OO u,lIn h.n 7,50 l05.U
KU004 ,)0 n;o 11,80
1<180011 30 50.0 4,80 n.SH! hi" ., ,aa !QO.IO
KE/lOOII 10 111.0 '1.110 31,51) zo.u '1.14 98 •••

KUIIO" 11 1 \ 0 ).10 n.09i! ao.!l 7. ill h,n
IIElllJOli :u !i.O 1.10
KE801111 31 10"0 3,10 ,U.llla) i!~.II' 7,15 1f7.11
KE8001l 31 t!i'1) ),10
Kt:/lOOli 11 i!O~O 3.10 ,n.oJ1 h.il7 7,iillt h.J4
1<11I00/4 U UtO ).10
I<EIlO04 11 10.0 J.l0 n.on 2Cl.U l.U n,lIi
I< Ell 001I Jl 15.0 lolO



OC~AN PU~8E HYU"OGRAPMlt DATA ~Oij8

CRU18~ CON.Ee SAMPLE TEMP ..~ UGMA.T D.O. • lAT. IN .ITU ~CTA~ AL~CUOI iT AT II DIP1M(M) CC) 0/00 M~/l. On(ii: ill PH MEG/L
1It;80011 :.u 116.0 J.l0 U.lilill h.il8 7.il 9'.111

KEIlO04 32 1,,0 1.00 ,Ji.?1l7 i •• ilI 7.i~ "'.UKUOOII :Ii lJ~O 1.00
KUOOII J2 10~O 3.00 ,n.71111 2••n 7. J5 h.fIJ1'.[60011 3i! 15.0 1.00
Kl8oo11 :u ilO~O S.OO li.7U U.i11 '1.J!! h.iIKe:/lOOll 31 11.0 S.10
!'ElIOOIi U 30,0 3.ao 3i!.11~7 h.sa 7.1" h.1I7KUOOII 3i h.O J.JO U.lJca i •• n 7.21 9'.6lJ

KUIlOII 311 1.0 11.90 U.itlO U.II' 7.21 99. 1*1
KE8004 J4 In.o 4.90 JJ •alii h.lI? 7.il 99.91
flU 0IJ 41 Jll 20.0 4.'0 ,U.iII? u.", 7.il 99.9J
KUO Oil III 10~0 11.90 ,U'US ...n II. '1iI 'S.17KUoOil 3'l 110.0 4.'0 ·n.ua i6.n 11.80 91.11KEIlOO4 311 50.0 ""0 ,U .3111 h.n· •• 'n '11.0'KUO (HI J4I 110:0 4.10 3hJill n.n 7.00 h,IO
KEI!1004 34 U.O 4.iO ,n.,JIll ".!II 1.00 h.U
"'''60011 :u ,

ill. 110 ,33.1137 U.9I •• 79 /17,1'11 0
KUOOII J6 10~O '."0 ,n./lh u.n •• 12 911,'"KE800i! 3e 10:0 _."0 ,n.Ui 1'.118Ki/lOO41 Ii 30,0 '.1l0,JJ.UIl ao.u •••It '5 nKUOOli J/l 110,0 iIl.lIO n.b3b u.sa .... 9' '751<£80041 h 10.0 .,110 n ••9] all.lIS 11,05 9' 1.
KUOOli h .0 ;0 •• 70 n.nll ill.U IJ.7i " IIKUOOll Jll 7!l.0 '.10 n.'1J2 ao.u •• 56 9' 1181<180011 III

,
7.00 ·33 ,8il/l ib.U 11.51 95 U911.0

KEilO Oll :sa 1,0 10.90 n,OIlQ Ib.90 s.se 941, Oi
1\ Ell 0 0/1 311 10,.0 10 ••0 n.001 211,90 5.9S 95.711
KUOO4 l6 ao.o 10 •• 0 n.obe. ib.90 I.U 911, iIli
KUOOli J8 JO~O 10./10 u.on U.'l s.118 '''.UKEll 00/.1 311 110:0 u.oo n.UJ at.n 1.811 9l1."KElIOOli :sa !O~o u,oo n.tel a.. tit i.741 9i.bll
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OCEAN PU~'I HYO~UG~APHIC PATA ~OA8 ..
CRUlIlt; CONnc "MPlE Tt:MP IAL 8IGt1hT CI,O, " lIAT, IN IITU ~OT.L .L~

CODE STAT " DIlPTtH 1'4) eCl 0/00 MI.II. OXYGEN PM I'll: til I-

I<EllOOli Si iO~O 1I,7S U,iU all.IIS 7.77 107,i5
I<.EIlOOli 52 ]O~O 1I,7S ,U,210 all.lIS 7,17 107,i5
KUOOli sa lIil.O 1I.7S 31,UO ill,lIS 7,U 10i,U

KEeOOli n 1.0 4,00 Jilt 997 ilo.19 7,00 90, 1i
KEIiOOil 5·J 10.0 11,70 U,995 io.ill 7.00 'ill, J5
I<EI:IOOli 5J iO~O 11.70 Ji,9911 20.28 7.00 911. :n
KEIiIOOil 51 JO.o 11,70 ,lit.991 a•• 2ll 11,91 95.J8
I< EI:I 0II II 51 1I(l~0 1I.70 n.l01) il!5.S7 7,00 95.711
KUOOli 53 !l0~0 ".70 n.ooll ill.n 7.00 9b.U
KUllOil n 110.0 1I,7S 31.0011 illl.U 1.811 9i1.h
KlHlo04 53 70:0 1I,7' ,n,(IlO a•• i9 i.U 9i1.50

KIHiO 1111 !ill 1 '0 i.40 U.!5111 ii,SI o.7i! 91l.70\
~E8001l 54 ill. 0 11.10 ,u.sn 2/1,50 o.u 9i.n
I<UOOli 54 50 0 11.70 33,1109 ill.!!2 ... /iii 9J,U.,
1<E'80011 54 75.0 7.10 ,n.bli ill.U •• IoIli 94.18
i<1tI004 14 IliI.O 10.50 'JiI.914 ile.e' 1.llt 90.17

KUOOli 55 1,0 4.10 ,lhO"l IhU 7.49 lDil.U
il.EIl 0Oll 5S tl)~O 4.110 ,33,058 ill. Jfi 'l.U 10le'"
1<1:8004 ,II 20.0 i1.00 IhOh ib.lIl 'P.U 101t"
KUOOli 55 30,0 J."O n.070 it/.lIS 'l • iii 99.""
il.EIlOOll 55 110 '0 J.1l0 JJ.llIII ib.S] •• 12 90.13
~EllOOII 55 !l0\0 1.bO n.174 ib.Sl o. '7i 90.111"KE8001l 55 "4.0 I.bO U,I'PZ 2".51 11." 91,07

K1:80011 511 t;O 5,00 U.21111 i!!l,U ?,141 9$,11
KUOOli !ib to~o 4,95 <Si.illl is,6Il 7.1i1 98.]9
KEIlOOli h ao,o ".71i Ja,n] ill" n 7.00 911, O.
KEIlOOII h It.O 1,10 non? 211.01 i,9:I 'ii.IO

KEI:IOOli 57 1:0 1I,80 n,lllS 25.7b ?al 99.0.
KEl:IIl 0II 57 10;0 lI.lIO n,4Bl i!5.S11 ?iIl lOO,h
1<E800ll 57 iO.O 4,un. 71lll io.tl 'P ,il q9.24
KElloOII 57 JO.O lI,iO ,11.911;, h,lO 1,07 '16,10



UCEAN PUL8~ HYDROGRAPHIC DAT. LOGS •I
J

CRUISE CUNSEe SAMPLE TiMP lUI. UI"'U-l D.O. " 8AT. 1~ SITU leTA!. AI.~
coot.: 8TAT Ii OEPT~(M) (C) 0/00 MLII. OX1CiEN PH MEIUI.

I<El1004 51 11":0 4,10 ,n.'''' '''11 '1'.00 n.1I1

KUOOII 5. 1;0 •• 1f0 n.SSI i'.111 '1'.00 101,91
KE80011 51 10.0 '.70 ,JJ.540 2.,4'1' '1'.00 101.115
KUOOII !is 20 t O •• 10 ,n.su U.S'!' 7.00 100.1111
KUD04 511 JO.O ',01 31.59] 211.59 0.19 90.9..
KUOO" 58 40;0 o,H ,13.0414 2/:1aO '.05 95,511
I<UOOII 58 10~O ','0 ,n.91S i •• '1'1' b.JO 91,31
KEiOO4 Sll n~n 8.80 ]4. U 0 h.U ',09 U.la
KEtlOOll 58 81.0 9.00 ]4.14] all.811 •• oa 'U,U

1<(80011 59
4

0.00 U.]1I8 1l/:l.1lZ 7.21 10il.oo1.0
I<U004 59 10.0 5.90 31.441" 2c,IO 7,07 lOO,41
KUOO4 59 iO.O 5.'io JJ.iS7 io.U 1.00 ".UKEIlu04 59 ]0.0 6.iO :n.hi! i!1I.b~ _.10 u,n
1<1.:8001l !i9 110'0 ii, JO U,8u8 i!o,n .,411 9a.U
KElIOOII U 50~0 11,410 ,U.1l47 iil.n ili41l 92.8.
KEllOOll 59 15:0 •• 70 ,JJ .lIn h'17 '.J7 9i,n




