30 April 1997
DRAFT CRUISE REPORT

Cruise Number: MF95-07, Leg |
FOCI Number: FOCI - SMF97

Ship: R/V Miller Freeman

Area of Operations: Eastern Bering Sea

Itinerary: Depart April 15 -- Dutch Harbor

Return May 1 -- Dutch Harbor

Participating Organizations:

NOAA - Alaska Fisheries Science Center (AFSC)
NOAA - Pacific Marine Environmental Laboratory (PMEL)
UAF - University of Alaska, Fairbanks

Chief Scientist:
Dr. Jeffrey M. Napp M/USA AFSC
(206) 526-4148 [voice]; jnapp@afsc.noaa.gov
Personnel:
Morgan Busby M/USA AFSC
Jay Clark M/USA AFSC
William Rugen, llI M/USA AFSC
Carol DeWitt F/USA PMEL
William Parker M/USA PMEL
Steven Smith M/USA PMEL
Elaina Jorgensen F/USA UWMISAO
Stacey Smith F/USA " UAF

Objectives of Cruise:

No o

1. Recover and deploy moorings (including UAF sediment traps),
2.
3. Occupy Southeast Bering Sea Carrying Capacity (SEBSCC) ecosystem

Recover lost instruments (TRAPS; Trawl Resistant ADCP PlatformS),

monitoring stations,

Continue sampling shipboard time series of larval pollock development as a
function of temperature,

Obtain ChiAM and fluorometer ground truth samples at moorings,

Determine if euphausiid net avoidance is affected by a lighted sampler,

Estimate copepod fecundity.




Summary of Operations:

Instrumen r

ADCP Lines 0
ADGCP backirack "L" 0
CTD casts 70
Bongos, 60 cm 35
Bongos, 20 cm 34
Fishing trawls 0
Tucker trawls 0
MOCNESS tows 18
Live tows 0
Methot trawls 10
Mooring deployment 5
Mooring recoveries 6
Satellite tracked buoy deployment 0
Loran-C drifters deployed 0
Loran-C drifters recovered 0

| il

Chlorophyll samples 232
Nutrient samples 272
Microzooplankton samples 0
Plankton samples 102

Predator samples 0
Stomach samples 0
Pollock egg samples 0
Pollock larval samples 0
Pollock juvenile samples 0

Summary of Cruise:

1. North Aleutian Slope Flow Transect -- We occupied 7 CTD stations along this
transect. The second through fourth stations were occupied twice to accomplish
both deep and shallow CTD casts (Fig. 1). Shallow casts included continuous
measurements from a chlorophyll absorbance meter (ChiAM) and a fluorometer.
Bongo tows for plankton (20 cm, 150 micron and 60 cm, 333 micron mesh nets)
were taken at the first four stations (Fig. 2). Along this transect subsurface moorings
6 and 7 were successfully recovered (Fig. 3). We attempted to redeploy Mooring 6,
but the mooring line broke during deployment. An acoustic release, current meter
and two small glass floats were lost; the rest of the mooring instruments floated to
the surface and were recovered.



2. Basin/Shelf Break Transect -- We occupied 6 CTD stations along this transect (Fig.
1). Bongo samples were taken at the three shelf break stations (Fig. 2).

3. Cross-Shelf Transect -- We occupied 18 CTD stations along this transect (Fig. 1).
Bongo tows were taken at selected stations (Fig. 2). Multiple CTD casts were
necessary at Moorings 2 & 3 to obtain ground truth chlorophyll samples for the
ChIAM and fluorometers on the moorings. At Mooring 3, two subsurface moorings
deployed in February were successfully recovered and replaced by a surface
mooring with meteorological tower (Peggy). A sediment trap from UAF was
successfully deployed next to the primary surface mooring. At Mooring 2 one of two
subsurface moorings were recovered. The second was captured by a fisherman
several weeks earlier and the equipment returned to NOAA. A surface mooring and
sediment trap were also deployed at this site. Ground truth samples for plankton
isotope and lipid content were collected for UAF (Dr. S. Henrich) at both sites. Ring
net tows to collect live plankton for copepod egg production estimation were taken
around Mooring 2.

4. Seventy Meter Isobath Transect -- We occupied 7 CTD stations along this transect
(Fig. 1). Replicate bongo tows and CTD casts were taken at Mooring 4 (Fig. 2).

5. Pribilof Canyon Transport Stations - We occupied 7 CTD and bongo stations (Figs.
1 & 2) attempting to trace the oceanic water found between the Pribilof Islands back
to its source. Plankton samples from between the islands contained oceanic
plankton and walleye pollock eggs and larvae.

6. We steamed back to Mooring 3 to conduct gear comparison tests (euphausiid
sampler avoidance; MOCNESS with and without video light compared to a Methot
net). Rough weather made working on the back deck difficult so after one series of
tows we switched to the next operation which used instruments deployed from the
quarterdeck.

7. Unimak Pass Box. A “box" transect of 17 CTD stations was attempted (Figs. 1).
Twelve of seventeen stations were completed when we broke off operations to
return to Dutch Harbor. Nutrient and chlorophyll samples and (20/60 cm) bongo
tows (Fig. 2) were taken at selected stations.

8. Gear comparison tests were completed at Mooring 3. -

9. Gear comparison, copepod egg production, and TRAP recovery were accomplished
at Mooring 2. The R/V Miller Freeman arrived first and set marker buoys for a
marine salvage/diving company to mark the locations of the two TRAPS whose
release floats/mechanisms had earlier failed. The M/V Redeemer arrived a day
fater. It took commercial divers three dives over two days to locate and successfully
recover the two TRAPS.



10. We successfully deployed Mooring 6 using an acoustic release recovered from one
of the two subsurface shelf moorings and anchor chain from the ship that was
added to a surplus mooring anchor on board. A current meter from one of the
subsurface shelf moorings was used to replace the instrument lost during the first
deployment.

Attachments:

Table 1. Station/Sample Table from the FOCI Discrete Sample Database
Figure 1. CTD Stations

Figure 2. Bongo Stations

Figure 3. Miscellaneous Operations Stations




} afed

‘@y0iq uoisuadsns
Bjwmoy g j1eu obuoq waQz
‘pavoiysod diys se A19A093) Bunnp
B0BLNS Uo 3w} 8LI0S Joj pamo) 19N AM01D uoBDZ £1S1 891 990 S5 SLEl
WN'gLD"I0IMD 8010 8TSl 891 JIP0C .55 G.EL  PI0ALD
aLo a1l /98 .91l £90 S5 ZELL  €1001D
ald ald A0Sy .89 E£E£.S S 90l Z10alD
aLo ald SSTL 691 (MO S 0SLE HI0QLD .
ML SINNINN'QLD g8a10 Zeey 691 .88l LS  O06LL  0100LD
alod ald 0See .91 2020 S LZ81 60041
‘LHNSE Kianooay ooy €490 .B9L JO9E £S5 9002
N'OLD 401D &Z¥0 .91 IDOE £S5 000Z 900040

S o9gel  idv-gl
Gl o5/l Myl
¥l 90GI idy-gi
€l 0TV vl
vy dy-gl
1! gr:z  udy-gy
0y luez  udy-L)
6 bl ddy-sy
6 1o ddy-2y

- N v v = = = -
N

"QLD Jo} Mois 00} 3jel axejdn Yoseag MN'QLD  8Q10 ¥6SE 694 BGF £S5 S55H L0DOLD } 8 82T dv-l)
*MOIS 00} ajes ayejdn
yoseas ‘uojieunxordde pasn sfpuq

Aq papiooe) ydep wonog Buosm N'QLO 9010 JESS .891 ZBOE S 008l 900d1D ' L we  ady-L)
‘pa3J3A093)
SjuaINIISU] JaYo fly ‘ased)3)
pue Jajaw Juaung 3so} g Bupoow

Jo wawdodap Buunp 8x0iq suyj Jena) Aodag oop L10S .89 09PZ €S EELL z 9 0cS v/l

‘oMNSH Kserooay 0N £90S L8910 DIPT £S5 L96 } 9 eez  Mvol

OHNSE W INN'QLD 801D J6Sh 891 929 £S5 296 500010 T 5 ooz dv-gl

1o 1VD 08'IF .89l MOIZ £S5  L69 z v oo6l 1dy-gl

4MolD  uogme OB'Ib 891 HOIZ £G  L€9 z ¥ 006l ady-gi

dMOLD  vogoz OB .89l FOIZ ES  L€9 z v o061l xdy-gi

YYdINN'IONISoID 9010 SL'T L89L ZSIE £S5 IS0 bOOQLD ' p  oler dy-gl

1v0  1¥D gech .89l 9z £S5 006 [4 € 591 dyol

dMolD  uodme 9ESY 891 ZPOZ £S5 006 z € vsol iyl

JMOLD  uegme ey 801 2ZKPOZ  £S D06 z € pgol  ady-gl

HYd'IoNiJ'QLOYONO'WYTHD 8010 ySor 801 1092 S BL  ©0001D i € 0091 vl

1vo LvD SEPS 891 IBOE £S5 €£B) z Z Eepl  dyg)

JMOLD  uog(e SEVS .89l LIB0E £S5  €EBI z Z vl ady-gl

4M0lD  uogDr SEYS L891 B0E  .£S €68l Zz Z  eeby  adygl

Yvdiond'aloIoND'WYTHD 8010 FSPS 891 90l £S5 /681 Z00OLD ' z  ocel adygy

w0 LvD 9560 691 JO9E £5 0881 z v ozvey wdygy

JM01D  uogtn SBE0 601 LOSE £S5 0581 z 1 Zuzy Wyol

JM0LD  UOBOZ SBED  L6O1 .B.mn .8 0sel z 1 Z1ZL adygl

Jon4'QLOOND'WVIHD 8010 SS€0 .69l /871 100019 1 | __tsioL Jdy-g9i

Sjuswwo) neH papsjo) sajdures 199 M epnjibuo] z%:._.ﬂ (w) oNuoness oNpuD IneH uoneis (LWS) (LWND)

wdag  ejewaly 1004 swly  arg

1661 Fewt-pidy G| LGJWS 3SINYD 1004

AYVANWNS 3SINYO SO-Loiw 1 8jqe )

Lener



2 abed

"EW punoJe Y Mol  uegDz ZLOE .99 LI9T1 W95 €Il i oc 9zl dyQz

"€ punose X 1vo 1vD £190 .99 DLOL 95 [0} 1 62 656 ldysl

"€ punose X 4M0iD  uog0D €190 991 DIOL 95 L0l I B2 65€ Idysl

"€ punose x 4MO1D  uogOZ £190 991 DOI0L 86 L0l } 62 65€ Idvsl

‘€W punose X v 1vD 81SE 99} 9685 S5 OFL 1 82 (Gl dysl

‘€N punose x 4MOLD  uogoe BIL'SE 991 £68S S5 OE} ! 8¢ ISz dysl

"€ punose x 4MOLD  UoBOZ BGE 991 ©BBS S5 OE) 1 gz 51z dv-el

"EW punose ¥ 1v2 1vD 00l 991 S0SS S5 €71 1 iz szoz vl

"€ punoje ¥ 4MolD  uogos OE0l 991 S0SS S5 €2 1 lz oz sl

"EW punose x 4M0LD  uogoZ OO0l 991 S0GS S5 £Z1 ! 12 STz idysl

‘€W punoJe X 1vo 1v¥D 9Z0Z 991 H9E0 96 1Tl S o 6L dvsl

‘€I punose x 4MOID  uogoo 9Z0Z <991 FOED 95 1T S 9¢ 9061 Mdy6l

"EWN punose x 4MOID  uogOZ 9Z0Z .99F HOE0 95 1Tl s g9z w6 Mdysl
“Juswadixe

uolidnpoid B6s dden 1 104 oA 1Buy SKOZ 991 99ED 9SS  IT) L4 9z el Mvsl

CANST IV A1anooay JOOW pI'0Z 99 £960 95 Tl -€ 92 blol dvsl

Hyd'1on4'g LD 0D WY THD 8010 8061 <99 DOLE0 95  1ZL  9Z0QlD z oz €St Myl

"€ punose x YVd'INNON QLD 0D WYIHD 8040 BZ61 990 WPED .95 12k 520010 } 9z byl advel

‘€W punose X Hvd INN"1on4' Q1D IBIUD WY IHD 8010 8S6C 991 ,19T7L 95 €l $20010 l T vzel  Mdysi

‘€W punose x YvdINIoN4'QLDIOUD'WYIHD 801D €990 .991 800L .95 Z0b  €2001D I vz vl ady-ei

‘€N punose x HVdINN"IoN|4' LD OID WY THD 9010 90SE 99} 065 S5 €l 720010 1 € Ige iyl

"EW punose ¥ Hvd"INN"Ion|d'Q LD 0D WY THD 9010 J/60 .99} £9VS S5 €Z) 1Z00lD 1 &T 95l Mdvel

Yvd'onid'aLI'WYIHO al1d #96s 991 9698 S5 SEl 0200LD ! IZ 8lg vl

Yvd'oni'QLI'WYIHD Q1D #860 .9} @Sy S5 ogl 610010 ! @ 0se Mysl

yvd'onid'gLD'WYIHD Qld £56Z .9} BOEE S5 8El  810QLD ! 61 617 dvel

Yvd'end'ald'WYIHD ald essk o9 JITEE S5 L€V L10Ald ! 8l IS0 dvel

1vd 1vD £EP0 891 I6SZ .85 912 z Ly 1oez  adv-gy

dMolD  uog0D £EPO 891 BT S5 91T rd Ly 10€z  idy-gy

JMolD  uogor SEP0 891 IBSZ .95 OIZ 4 Ll l0€2  dy-gl

YVdIIN100)3' 01D 10D WY IHD 8010 2P0 891 pLSZ S5  SIE I LV €22 ady-gl

1vd 1vD M0l 89} BETT S5 605 A 91 0ZO0Z dy-gl

IMOLD uogoo ,1201 .89l BETT S5 605 4 91 0Z0oZ Jdv-gl

4M04D  uogOZ L0l 89l BETT S5 605 A 9l 0ZoZ Jdy-gl

Yvd'InN“Jonid'q 110D 8010 SS0L .89} JUEZZ .55 OIS } 91 6l0z Jdy-g|
‘@)0iq uojsuadsne
Jejpumoy Z pu obuog wane
‘pauoiysod diys se Aiarooa1 Bupnp

9DBJINS UO 8L} 3OS JO) Pamo) BN 1vo LvD £1S1 B9l 990 S5  GlEl z Sl 9581 Jdv-gi
‘9)01q uoisuadsns
Japtimol Z j1eu oBuog woog
‘pauoiiisod djys se Asaacoas Bupnp

90RLNS U0 3l BLICS JOj PaMO) 1IN 4M01D  UogOD £1SL .89l 9902 .95  S/€l z Gl 9581 Jdy-g|

SjuLWIWOY INeH payajjo) saiduwes B39 M epnybuo] N apnineq (w) "oNuoneils oNpuD IneH uonels (LWO) (1IWD)

ydeq sjeuweyy D04 awy  aeg

1661 Fewy-dy gy 261WS 3SINYD 1904
AMVAINNS 3SINYD So-Z6iw L ajqe)

Leoeny



¢ afeg

‘ZANSE foidag 0N ZOZ0 P9l PLTS 95 L € W Ise  Mv-zz
Juswpadxa -

toponpoid BBa dden 'r Jog oA 1Buy 2120 HOL IBTS  L9S W z W ezl Mdv-1z
4vn

wiws £oe)s 1o} uopue)dooz Joj Mo | BYI00Ig A1 9610 .9l 082S 95 € 1 Ww o8 Mdyiz

"IN punose Y 1vo 1VD UBZI 4Ol LT 0 oLS i k4 o ocg idy-1z

TN punose X 4MOID  uog0D JBZI HOl LTI0  oLS ¥ Z o oc9 My

‘TN punose dMolD  uogoe JBZI H9) LZI0  .lS 12 2z o oe9 idv-1z

"ZN Punose X UYdIN'ONY'GLOUOND'WYIHD. 801D OL'Z) b0l BDI0 LS 12 100012 1 o> s vz

"ZN punose 1o 1vD gver £91 905 .98 9] Zz & ere ddy-iz

"TN punose X dMOLD  uogEe BYEY L9 995 9GS 1L z e eve dv-ig

"ZN punose x dMolD  uogOZ gSrey .£91 9195 .95 ¥ Z 6c eve udy-1z

TN punose X YVd'INN"I0N)4' QLD 10D WY THD 9010 056y .£91 IS99 .95 L 900012 ) 6c 62¢ vz

TN punose X 1vo 1vD 1925 .£91 Olvr .96  LL z g€ ¥ Mdv-ig

"ZW punoJe X 4M0lD  uogoo 197G .91 OIbr 95 L4 z ge  zti1 Mgz

"TIN punose X . 4MOLD  uogOZ 19'ZS L£91 Oty 95 Ll Zz gz M-z

“TW punose X YVd'INN'ON4 LD OO WYIHD 9010 Jb'ZS £91 96Ey .96 G 500410 1 ge L1111 M-Iz

"ZW punose ¥ 1vo 1VD €102 Ol UBSh 95 S Zz £ €zez Mdvoz

"ZW punose X dMOID  uoBoD €102 91 JBSP 95 L ra e €zez Myoz

"TW punose ¥ 4M0lD  uogoZ €102 HOY UBSP 98 bl Zz e ezer vz

"ZW punose X YVdINN'IONS'QLOOINO'WYTHD  8aLD 9102 b9 8BSy 95  bL  $E00LD ! e 65z Mdvoz

Aiprooay JooN L2T0 SOl ZETS 9S8 U v %€ 9, Mdvoz
‘peajsu) g Jau pasn | jau

Uoq0g JO SJUNOD MOY MO ZANSSE IV 1vo 1v¥O 1120 91 8LTS 98 €L £ oe  o9cal  MdyoZ
‘pe’disu; Z Jou pasn | Jpu

Uoqog JO SIUNOD MO MO THWSE IV 4MOlD  uogpo 120 SOl B8LZS W98 €4 € 9 98l JMy0z
“pesisu Z 13U pesn | jeu

uogQg JO SIUNOD MO MO “ZHWSE W 4M0ID  uegoz M120 Ol BLIS 95 €L € oc o8l Mdvoe

"ZN o} Yinn punoin Yvdond'aLdoud'WYTHD 8010 Z6'10 HOL  LI9ZS 95  ZL €800LD A o ouel  sdyog

YYdIDNONJ'QLOYOID'WYIHD 801D 9220 H491 £¥2S L9 7L Zeodld 1 ge eVl Mdyoz

dvd'iond'gLO'WVTHD alo 909 HOI 89l 95 UL 10010 ! € ISt dvoz
Juswpedxe

uoonposd BBs dden ‘1 104 8AI 1buy J265 SO JECE OS  08 2 e 20¢€l Kvoz

¥vd'Ion4' LD WYIHD ald 1965 91 JI90E 95 I8 0e0ql1D b ve  SZL  dvoz

Yvd'1Iond'aLD'WYIHD Q1D 9S€€Z .59l EEET .95 g8 620010 l € polL Mdyoe

Yvd'1ond'a1O'WYIHO Q10 9oy .S91 JLZOI 95 ¥6 620410 | ze o6 Mdvoz

‘EWSE J0) QLO UINIpunoI9  YYJ'ML SIN'INNIONI' QLD IOIND'WYIHD 801D b6l 991 OPE€D 96 121 1Z001D € 1Ie o9 idy0z

"4vN Yuws Aoe)s Joj des luswipes foideg deiypas 661 991 BEED OS5 12l rA e g9 dvoz

"E#NSH Koidaq Jool 661 .091 85€0 .95 121 l e gl 1dyoz

"EN punose X 1v0 LvD Z10E 991 .19CF 95 €1l 1 ce 9T dyoz

‘EN punoJe x 4MmolD  uogg ZI0E 991 .921 96 €1l ! 0c 9T Mdyoz

SjusLIWOY |NeH pa)93)i09 saldweg 1835 M spniibuoq N spnne {w) “oNuonels” oNppo IneH uoels (LWS)  (LWD)

ydsg  ajeusslly 1004 awil  8eq
1664 Aewr-judy gy L6)WG 3SINYD 1004
ANVINNS 3SINYD SO-L6)Ww I 3|geL

leloer



p abegd

Yvd'INN'Jontd'gLO IOUD'WYTHD  8AL0 BOBS 691 B61S .95 €L 6r00lD ! IS v dyez
v 1vo 1980 0Ll 2020 .S 9 Z 05 pLolL dyer
4MoID  uogoe 1980 0LF 28720 LIS b9 z oS vLOlL  Idyeg
4MolD  uogoz ,19'90 0Ll 2970 .S 9 Z 05 dvLov udvez
YVdINN'JONJ' QLOMOIUD'NVIHD  8ALD 690 0LL #6670 oS €9  8p0dLd ! oS ok Mdyez
1vo 1vd /981 .89 9€90 LS bl T er 1S9 dver
dMOLD  uogog B9'8L B9l 990 WS bl z e 159 idyeg
dMOID  UoHOT £98L 69L 9890 WS bl z e 159 dveg
YYd'MNIONS'GLO'WYIHD 801D SB8L 601 L1900 WS b /p0ALD l 6y 69 Jdyez
YYd' 10N’ gL WYIHD alo 8611 B0l TS WS 89 9p0alLd t 8 &z lHdvez
X3H OLrOONOS
o)) jeceas "sajedydas a3 jo pay ), 1vo 1vD ££75 .89} 8OIS LS U 14 vy IS0 Mdvez
X3H 0Ly OONOSE
3]l Jeoedg “sajeolidar aaly) Jo pay ) 4MOID  UoBOO £€2G .89l BOIS LS U 14 v 150 dyez
X3IH OLPOONOS
3y 1eoeas “sajeoidas aay) Jo piy ). 4M0]D  U0gOZ ££76 0L BOIS WS U b y IS0 dvez
X3H B8LO0ONOE _
Bo} jeseag “sjeoydss pay) jo puoseg 1vo 1VD B9'1S 890 SOIS WS €L € iy €0 dyez
. X3H B8.rOONOS
Bof yesesg "sjeoydas piy) Jo puoseg dMOID  uogo9 BO'IS .89l SOIS WIS €L € iy €0 My
X3IH BLLOONOE
Goj jeaeag “ajeaydal iy Jo puoseg 4MOLD  uogoZ B9IS .89l SOIS oIS €L € ¥ S0 Myez
%Y L OONOY
Bot jeoeag ‘sareondas eas) J0 184 1o 1V 975 .89} UEIS WS €L 4 W S0 1dy€z
X8y /$OONOG
Bol jeceag ‘sejeaydas saiuy) Jo 1sid dMOLD  UoB09 JOZS .89l JUEIS oIS EL 4 /i SI0  Jdygz
X3Y'/OONOG
Boj jeoeag "sajeondal a3y Jo 1si4 dMoiD  uogOZ J9TIS 891 JEIS WS €L Zz /b SL0  Mdyez
‘PN 12 YN punolo Uvd' INNION'GLOMOMD'NYIHD 801D ISTS 891 LIS oS &L Svoold 1 Wy vSez vz
YVdIoNI' GLO WYIHD QLD S08Z 891 9P WS 2L YPOOLD 1 % 0TIz vz
Yvd'1on4'gLO"WYIHD Q10 &9 .91 E£61€ WS OL  €Y00LD ! & oe6l vz
UYvd'Ion4'g L'WY IHD Q10 29€r 994 ZOTE .S OL  TPOOLD 1 W gz9l 1dvy-gg
“Juawisacxs
uononposd 66a dden °r 104 ) 1buly BL1S 8L ST WS 69 € o we vz
"Juswipacixe
uoponpoud 68 ddeN °r Joy Al 16Uy 8216 SO MTST WS 69 [4 &  elel  idy-zg
Yvd'1ony'aLo'WYIHD ald 981S 8l 2T WIS 1L Ww0OLD ! €  90El JV-ZT
Yvd'Ion4'g L'WY IHD ald 86865 H$9L 91I0 WIS 1L OpOOLD ! e dyge
"ZHNSE 1e Ying) punolo HvdIond'qLO oD WYIHD  8ALD ZLI0 49 U9T7S 95 € 6e0aLd 9 W obs  dv-zz
"ZHNSS 18 ying punolo UVd'IMNIONS' LD IOID'WYTIHD 801D 810 0L 9576 .95 H2 850aLd S v g0 vz
“AVN J0) 3)is ZHNSE Je dey) juswnpag foidog deiipas 26510 H91 PSIS .95 (3 |4 W €Sy  dv-zz
SjUBLIWIOD ey pajosjo) ssjdues 1239 A 3pnybuo N apnyie {w) oNuoneis oNpHO IneH uoiels (IWD)  (1WO)
ydag aeuwd)y 1504 awjl  2jeQ
1661 Aew -judy G| 16JWG 3SINYD 1004
191981

Lenen

AHVWWNNS 3SINYD S0LB)W



G abey

‘xoq siewiun YVd'ONA'ALOIOND'WYTHD  8A1D 8190 .89 JIZE0 S5 €l §S00LD I 8 boZ advsz

*4vN Yiwg Aoeyg o 1Byioog SN Y661 991 ZEED 98  Z) Z 1S epLl  idybe

*dv0 unwsg Aoess Jog Byioolg  uogD9 $66L .99 9TED 95 ZT) } IS 9LLL  idye

Hvd'ond'aLD WYIHD alo 8Ll 89 Sie0 95 OZl $S0QLD S 95 gpel advdg

4MO1D uley 2981 .99l B9ED 96 OC) 12 g5 GZZV Mdy+4Z

WBH yIM “Aong Jeyup Bumoliod 4M01D  IDOW ¥8'21L 981 LIPO .95 OZI  ZOODOW € 98 pLIL vz

UK InoUYAA “Aong seyup Buimoiiod 4M01D  LOOW S¥LL 991 9090 95 641 L0ODOW Z 95 €06 |y

Aong yup Aoidaq hodsg KAongdws syz1 991 MLSD .95 8L 1 95 ess My

1vD lvOo LL'Wr 691 B9SL 98 €52 4 Ss 001z dveg

dMolD  uogoR LL'lP 69 89S 95 6L 4 SS  00T  Jdv€z

dMOlD  ueg0e JLL'W B0l BISI 95  €ET 4 S5 Q0 Jdvez

YYd'NIONF QLD ONO'NYIHD BOLD M6l 691 £/G61L 96 8€Z £S001D } S5 620 Jdy€z

LvD LvO So€l  0LF 209 .95 b z vs  oligl  Jdvgz

4MoLD  uog0O SOEl O/ Z0OZ .98 2L z vS  olel  Mdy€z

4molD  uogOZ SOEL 0L Z09Z 95 2ZLL T 5 otgl Jdyez

UVHINNIONS'QLOWYIHD 801D SO0€l 0LV 86SZ .96 2zl 250010 ! ¥S 85l Jdvez
3o
pauIn) jou sem Yojemdo)s asnedseq jno
M WIOL) PIRINDIED W] "UMOp asu

Bupnp 1 18U woy) 180} sidwes awos 1vo Lv¥D 2§21 Y SOW 95 20l z €5 Ligl vz
)0
pauin) Jou sem yajemdols esnesaq Jno
1M WO PARINDIRD BW) ] "UMOP sup

Bulmp | Jau woy) 150} aidutes swog dMoib  uogoo JSZl 0Ll SOW .95 20l z € /ver dvez
‘30
pauIn) Jou sem yojemdo)s asnesaq jno
SJIM WDJ) PaJRINDJed BWII| “UMOP asu))

Bupnp | jou woy 180) aiduwses ewog 4M01D  uogoZ JSTL 0Ll SOW .95 20l Z €5 lioh dyee

Yvd'NIONS'QLONYIHD  8ALD 802y 0L y8OP 95  ZOL 180010 . 1 €6 B85Sl Jdy€Z
‘N0 INM WOJ) pajeInojes

LN MO) B Uo papess You yojemdols 1vD 1v0 S5ib 601 SO 95 08 z & vy sdyez
N0 BJIM WOY PajRINDJRD

LY MO) 3L} U PoYE)S Jou yojemdols dMolo  uodoe S5 691 SO 95 OB Z s vzrr idyez
“INO MM WO pIjeINoIRD

alun Mo} aw uo papses 10U yojemdols 4MOID  UoBoZ SSiy 681 SO .85 08 z IS vTrl  dveg

UYdINNONA'ALD IOIO'NYIHO 801D SLip 891 »EW .95 08  0S00LD } S TOPL  Mdyge

aAN Ibuly £8'8S .B0b £97C 95 £ : Nz IS 1€T)  Mdygg
uawisadxe

uoponpo.d 663 ddeN °r 104 anl 16Uy $SES B9Y PSS OS5 B2 € IS 022zl My<€Z

v 1vD 91'es 691 80 05 U z IS 807} Mdygz

4M0lD  vodOe 9LeS B9l BJ0IS 95 T z 1S 8021 Mdyez

4MOID  uogOZ 91'8S B9l H0IS WO T2 4 IS 9071 ddy<z

SsjuawuwIo) ney payoajjo] sajdureg @35y M epnyl N aphie w]  ‘oNUolElS ON PHD |neH uoyelg
ydeg ejeusily 1004 Wil aleq
1661 hew-udy 5y ZBJWG ASINYD 1004
AYVIINNS 3SINYD S0-/60W 1 sige )

LEOEN



g afey

AmoLD UsN Jb'SE 991 BLES S5 (el T oL segl Mdyoz
Koidaq fongdiys ,16€ 991 HDES S5 OEL I oL 2Zyi1  Mdygg
"Xoq Yeunun 1vD LvD Ssebl 991 SEW S 182 Z 69 szzz v
'XOq el 4M0iD  uodDe SEVE 991 SEW WSS L8T z 69 oTZz vl
"x0q yewjun dMolD  uoBOZ SEbL 991 BEW  HS L82 z 69 S2Zz Mdysz
'X0q Yewqun Yvd'INNJoni4'q L' oIyd 8010 ££bL 991 82 S 16T 290410 I 69 €SIz Mysg
LvD 1vD 0080 .99l 96t HS  bIb £ g9 60z My
4MOLD  uoHOQ 0G0 .99l 96PE  HS bIb € 89 60z Mdysz
4MOLD  voHOZ DOB0 091 96VE MG bib £ 89 6c0z Jdvse
"X0q Rewun Yvd'InN'toni4'aL 0o 8010 8170 991 D6¥E S 9iF 900010 z 8 100z Mdyez
‘3U0pal |sed .
paddyin samoq jle 1oN xoq yewyun preasiq 9010 b€20 991 A8PE HS 8 S9041D I 89 €261 Mdysz
"x0q Yewjun 1vo 1vD 9920 .99t Z09Z S S¥S 4 L9 9521 Mdysz
"x0q Yewyun 4MOLD  uoHD9 9920 991 08 HS S z 19 9521 My
“X0q Yew)un 4MOLD  UogOZ 9970 .991 Z08C S GG z 19 9921 1dyse
"xoq xauu_: YVd'Non4'aLO' oD 844D U610 991 2082 HS  SYS POOOLD 1 19 oy9l dyce
"pou
|2ABMIBS N0 M Wwojj pajeluysa aun)
Mo} [e10} Jo swi) Bupjuis xoq ewjun) pressig 1vD 8645 .89 ZVIZ S 108 F4 99 €Sl Mdyse
‘pawy
{eA3LS}3S N0 BIM tWOS) pajewysa ) .
#ol (10} Jo aw Bupjuis 'xoq Neunun 4M0LD  wgm B6IS .91 IV S 105 Z 99 eesl  Mysg
“pawy
JeASLIaL N0 3NM woyJ) vmamc._:wm auy)
o) Jejo) Jo sw Bupuis “xoq yeunun dMOJD  UOHOZ B64S .58 LIz HS 10S Z 99 8e6l Jdyge
X0 Newjun Yvd'INN"Jon|4'a 10" 10D 801D Z99S .9 Iz »S  eer  €0041D 1 99 9zpl Jdysz
“X0q Heunun 1vd 1vD 485 .01 ¥2OZ S 85l Zz 9 boZ1  Jdyoe
"xoq yewun 4MOLD  UoBMD JSST 991 FZOT S 8BS z 9 ozt Mdyse
"xoq yewjun dMOLD  UoHOZ JSSZ .91 HZOZ  HS  6S) Z 9 boz1 Mysz
"xoq Yewun Yvd'IN"Ion|A'Q LD OID WV IHD 8010 99SC .91 9202 S 65 Z90dLD 1 % oboi Mdysz
"x0q Mewun 1vo LvD 901 .91 B2 S+ 6Ll Z 9 Orol  1dysg
"X0Q Yeunun 4M0)D  uogD9 90l .91 BT HS 8Ll k4 ¥9  ObOt 1dycZ
“X0q Heusun 4MOID  uogOZ 90'LL SOl BZTTZ oS BL) rA ¥9 ool JdysZ
"Xoq ewiun YVd'MN'IoNIA'AL D OIS WY IHD 9a10 0s94 .91 €4 HS 191 190440 ! v9  blol  Mdy<cz
"xoq yewyun 1vo LvD 1060 .S81 06VZ S G Zz €9 Z16 Mdyse
"xoq yewjun 4M0lD  uoBO9 1060 .89l 06V HS  ZSH Z €9 ZI6 ldysg
"xoq yewn dMolD  uogOZ 1060 .59 06FZ  HS G Z €9 216 MdyZ
"xoq yewlun HVd'INN'I0N)2'A L D" OO WY THD 9010 980 .9} B8FC HS Lkl 0900LD b €9 evg dysg
"XOG Meunun UV IIN'JoNd' QLD oD WY THO 8010 S865 91 SL6C S IS 650010 1 29 w2 Mdysg
"xoq yeunun Hvd'1onJ'A L'WY THD Q1o 589 91 90EY S 8p  §50040 ' 19 #p1s  udysg
"Xoq Newjun ¥vd'iond'q L' oD WY THD gal0 £res H9L SEEy S 9L /90AlD i 0 60y JdysZ
"X0q Yeunun Yvd'ond'aLd’ WY IHOD Q1D 8985 HF91 9GS S 16 950010 . 3! 65 1ke Jdysz
sjusLIWO) ey pa1oaio) saidureg 1299 M apnybuol N apnie ‘ON uojelS ‘ONPUO [neH uojeis (1LWO
ydsg slewsiy 1004 awi|  sie@
1661 few-jdy 6) 161WS 3SINYD 1004
AYVYANNS 3SINYD SoLeiw 1 a)qe )

16X0eh



/ 9Bey

‘PIAOWA) gA;3] J9)auueip

Z ¥ "IN Jesu fong seyuq Bumolio 4M01D UPW £220 O E£ZTIS 95 bL & z. otol vz
WBy
YN "ZW Jeau fonq Jayup Bumoliod dMOID  1OOWN SLE0 LbOL SOIS 95 bL ZI0OOW v 2 o6 My-gz
UG 1NOUNAA “ZW Jeau Jayp Bumoliod JMOLD'IBYI00E  1DOW 90S0 9l BZIS .86  vL  LIOJOW € 2z e dygz
HVJINNIONA'QLDIOUD'WYTHD  80LD 8PS0 b9 9805 .56 L 890010 < .7 W e09 1idy-gr
fodsQ hAongdius SO  HOL JOOS OS5 L 1 zZ. 056 Mdy-gZ
"A1aACo8) il | 10} Z# Aong Jexpely Aodag JOON ZH€0 b0l S276 98 €L Zz (WA ¥ AR | 274
"A18A008] gy L Io) |# Aong Jayiepy koidag 00N 670 B STIS 95 €L , 1 1L SI0 MWyez
lusaooay fongdis 9/'GE 091 208S LGS OE) Sl 0L lebl Mv-lZ
4mo01D UWeWN JSSE 99l JUSBS .85 OEl vl 0L ITEl  Mdy-LZ
UMW Q| 80BHNS O) WOY "W
09 0} Wojioq Ui (O 81RJ Youw ‘uo
W61 "EN Jeau fong seynp Bumoioy dMOLD  IDOW 1SS 991 8985 .88 OEl  OIODOW . €V oL oeiEy  adv-Lg
*30e£ins 0] UluyUI O} 'WQQ ©)
Woyog Woyj ujwiau g e Youm Wi
ON "EW Jeau fonq Jayup Bumolio 4 dMolD  IDON ¥6SE 99 eSS S5 OEl 600DOW 2V 0oL v sdv-lg
"Aem sjoym ay) uwyw
02 1&s youm "Buipear Buoyes ou "uo
WBI "en seau Aang Jeypp Buwoioy : dMOLD  IDOW SY'Se .981 U665 S5 1€l S00D0W 1L oL 900F dv-LZ
aoepns o) Uuyw Gi "wog
0} WONOA URLAL (T S181 3N “JjO
W6 "EW Jeau Aonq 1eyup Bumolio4 dM01D  IDOW £59€ 991 000 .95 1€} ZODOOW .. 0 oL e MdyLz
) sJajowerp
£ pue Gz pue o pascwal
shyiel ¢ “ew reau Aong 1eyup Bumoyo 4M0 1D UWPW BZ9€ 991 BOCD 95  IEl 6 oL tvig vz
"EW Jeau Aonq 1ayup Bumoyo 4 dM0LD YWeW ZE9E 99k £pES S5 OE) -8 oL eoz vz
Yy
UNA €W seau fong Jayup Buwolio 4 dMOJD  IOOW ZbIE .99l J98S S5 OEl  S000OW L o eot  udygz
“WB1 INOYIAA
'EW Jeau fonq sayup Bumorio 4 dM0lD  IDOW 89/€ 991 0RES .S OEl  SUODOW 9 o e1o v
€W seau fonq 1ayup Bumoiio 4MOLD YOW SI'SE - 991 1888 .5 OE) s oL ez Mdver
‘uo
B ZW sesu fonq 1ayup Bumoroy . IMOLDIBYO0Id  LOOW £S9E .991 JLIBS .85 OSl  POODOW v 0. 902 Jdvoz
‘foeq
3wes uaym Jjo “yusuikojdap Joj uo
Y617 N Jeau Aong Jeyup Bumolio4 IMOLD'BYIOOE  1DOW JOFE 991 BZ6S .55 Ol E00D0W € 0o s Mdyor
SIUBWIWIOD jeH papalio) saidwes Jeasy M apnybuo N apnine "ON UOjElS ON PUD [NeH uoiels
ydag srwaly 1004 suwyy  3eg
1661 Aew |-udy g L6)WS 35INYD 1904
AYVINNNS FSINEO SO-L6Jw | 3iqe ]

L6/0EN



g abeq

"OMAISE 18 YinJ) puncio aw aLo S5'1s .89l JOSZ £S5 09Z)  10aLD b4 ve 000 Aew-)
'9HNSE fotdeq J0OW £905 .89 JEVZ £S5 910l 1 /A A% A R >
‘Uewasl 4 0] yoeq palajsuel)
uay) pue yJom 8_?_0&:0 0) RWI3pay
AW o) paisjsuen (YIWJ saxed 1g)
uewaalq Jaljin uo u:___mw jauuosiad
“3%INID J3jjJed ue uo esealdl Jou
PP 1eyy mac_._oo_.: Sdv¥l Jjo >_0>oow¢ >._0>000m JOON /6'C0 +91 .mN.Nm 099 |74 | €l [0, 9]} ._n_<.mN
lisnoody fongdiys €00 9L OL6F 95 bl 1z 22 siol  idvez
g YVYd' ML SINN'INN'1ONIA'QLD'0IYD'NYTIHD  8a1D €100 9L JLLBF .95  $.  0L04LD oz 2. €5S1 Jdyeg
“JJsussadxa
uoonposd 66a dden 'r o4 oA 1buy 9200 HOl UBY 95 bl 6l 22 espl dye
.EwEtoaxm
uojonpozd 66a ddep r Jo4 aAn 16uy oc00 491 ZE8BY 98 bl 8l T bl dveg
W)
YNM "ZW Jeau Aonq Jayup Buimoijoy IMOLD  IOON 6600 M9l £E0S 95 PL  8I0D0W LV w ovzy dvyeg
461 InoynAr _
"ZW Jeau Aong Jayup Bupmoioy 4MOLD  IDOW €210 91 0805 95 kL LIDOOW 9l 2. IS dyeg
. Mo 1D UeN 620 91 2805 95 bl Sl T2 6s0L  Mdvez
By
UNA "ZW Jesu Aong seyup Bumojoy 4MO1D  IDOW SZE0 491 L9058 .95 kL 9LOOOW vl T2 €loL  udvsg
“WBH INOYUAA .
"ZW 1e3u Aonq Jayup Bumoliod Mo 0" Ieyio0lg IDON ZZ¥0 .59l S90S .95 . SIOOOW € U s sdyez
AMoLD U 260 91 B86F 95 Gl A A N 5 T 24
Yvd'1ond'aLd'WYTHD 901D 6600 .$91 O0E0S 95 P. 690010 IV L Y091 HWveg
‘Juawsadxa :
uoonposd 662 dden “r 104 A 1By 2010 91 IT0S W98 kL o]} 2L ZGvL  Wdv-eg
JawWsdxs
uoponpoid 6Bs ddey r 104 aAn 1IBuly €800 91 SEOS 95  bL 6 . obp)  adv-eg
B InouIAA
“ZIN Jeau Aonq Jeylp mc_;o__w_ dMOLD  1DOW D200 91 OIS 95 b FIOOOW 8 2. Sker  Jdveg
WB)
UM "ZW Jeau Aong Jayup Buwmo)iod JMOLD  I0OW 8110 91 JOIS 95  bL  EI0OOW L 22 9E dvee
‘PIAOWIR) .
shye| soppuwelp 8 pue G pue iy pue,Z
- v "ZN seau Aong Jeyisp Bumojioy 4MoLD UBN B1'Z0  HOL  OEIS 95 bl 9 . %ol Jdy-ez
sjuawwo) ey paiosjio) sajdwes Jeag M epniibuo N apniie {w)  oNuoneis ‘oNpuS IneH uoneis {1WO) (1WS)
A wdeg sjewsly 1904 awy  @eqQ
166} Aew}-udy g) L6US 3SINYD 1004
AYVYWWNS 3SINYD So-26JW I a1qe .

LereEn



57°N

55°N

Bering Sea

53°N

SMF97 CTD Stations




59°N

57°N

55°N

53°N

+47
o o
+ L
g8z [/

Bering Sea

+h -

+3;'— +sa

.



59°N  — | |
<
Bering Sea
- |
~
57°N |- —

-

55°N

+BSN2:41 72,73

53°N

162°W

S5MF97 Misc. Operations

2D



