Project Report

Fisheries and Oceans Canada

Institute of Ocean Sciences

Sidney, B.C., Canada

To:  Regional Director, Science

Final:
 Yes
1.  Cruise/Project No.:  2002-01

2.  Dates:  February 4 to 22, 2002

3.  Project Names: Line P Time Series and Argo




4.  Area(s) of Operation: N.E. Pacific to Station P 
5.  Platform:  John P. Tully


6.  Master:  Murray McGregor

7.  Days Allocated:  19


8.  Days at Sea:  18

9.  Days lost to weather:  2.0

10.  Days lost to other causes:  1 day to load, 1 day for CSI inspections and waiting for parts to fix the water maker. 

11.  Appropriateness of platform:   great

12.  Safety issues:  none

13.  Cruise/Project Results (see appendix for details): 

The Line P survey was quite successful despite some bad weather. 1 station was cancelled out of 27, but only 3 of the 7 planned rosette casts could be performed. One old eddy that we had thought of sampling had to be left alone because of the time lost due to weather. On the other hand, the Argo survey was a success. 10 of the 11 stations were completed with rosette cast and bongo tow. The weather was very good for the first and last part of the survey, allowing us to make really good time. 

Work completed included:

· survey of water properties and zooplankton along Line P. 26/27 stations completed. 

· deployment of 11 Argo profilers between 45°42N and 50°N, 151°W and 127°W.  It is still too early to know if the floats will report their data through Argos to MEDS.

14.  Primary Institute:   Institute of Ocean Sciences, DFO







15.  Associated Institutes: Canadian Wildlife Service.

16.  Chief Scientists/Affiliation:   Marie Robert, DFO, OSAP Division, IOS

17. Science Staff/Affiliations:

Wendy Richardson
IOS

Sheila Toews
IOS

Doug Anderson
IOS

Hugh Maclean
IOS

Mike Bentley
CWS –contract

Mike Henry
Contract

Shelley McIvor
volunteer

18.  Equipment:

ADCP:   no       Other:   multi-frequency sounder, thermosalinograph, bongo nets.

Onboard analyses included nutrients, oxygen, and salinity.    

Winches:


.



type
ID No
Wire type
Wire Condition/Spooling
No Casts/

Depth max

Hawboldt
17026
6000 m CTD
good
38/4200 m

Hawboldt
17027
? CTD

0

Swann 320
1207
5/32”
good
14/150 m

The new Hawboldt winch is much faster than the old Swann. There are still some temperature problems which were addressed by the Chief Engineer. Also the winches needed some work after they were loaded before they could be used. 

19. Comments and recommendations:   

Thanks to the chief engineer for helping us with winches.  We had a few problems with the tugger winch, it had to be fixed by the engineers on board. It should be removed from the A-frame during the winter months when it is not being used in order to prevent fouling from weather. Also the heave compensator system seems to be much slower than it used to be. 

I would like to emphasize the fact that the Tully was just out of dry docks when we got access to the ship, which is a potential problem. Fortunately the engineers had the weekend to fix most the problems encountered, but we still lost almost a full day waiting for parts and inspections. Also some pieces of equipment were missing from the lab, some that had been moved during refit and hadn’t been replaced, some simply gone missing (for example the ZIP drive for the ADCP computer). It would be much better if the crew had a whole week to get the ship ready when she comes out of dry docks.

As always, the Tully crew were very helpful in assisting our work.  

Appendix:  Reports from Participants

1. Chief Scientist Report – Marie Robert
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This cruise consisted of 2 parts, the first part continuing our time series measurements along Line P and the second part consisting of the deployment of 11 Argo drifters (see the cruise track, below).  Both legs were very successful despite the February weather, accomplishing all major aims.

The Line P survey shows that the surface waters are slightly cooler and fresher than the average February data. Also the mixed layer depth is deeper than average by about 20 m. (see following graphs).

Since it takes 10 days for the Argo drifters to come back to the surface to transmit their position and data, it is not possible to know if they are working properly at the time of creation of this report. 

The participants (ship’s crew and scientists) of this cruise were a cooperative and enjoyable group.  Thanks to all.
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		Event #		Station		UTC Date		UTC Time		Latitude N		Longitude W		What		Samples		Surface

																		sample

		1		SI03		6-Feb-02		0457		48°35.55		123°30.06		Rosette		Oxy, Sal, Nuts, Chl		Niskin

		2		P1		6-Feb-02		1855		48°34.54		125°00.23		CTD/ros				Niskin

		3		P2		6-Feb-02		2118		48°36.04		126°00.32		CTD/ros				Niskin

		4		P2		6-Feb-02		2200		48°35.97		126°00.05		Norpac

		5		P3		6-Feb-02		2337		48°37.48		126°19.94		CTD/ros				Niskin

		6		P3		7-Feb-02		0012		48°37.52		126°20.22		Norpac

		7		P4		7-Feb-02		0205		48°39.04		126°39.99		Rosette		Oxy,TCO2,Sal,Nuts,Chl		Niskin

		8		P4		7-Feb-02		0352		48°38.95		126°40.13		Bongo

		9		P5		7-Feb-02		0648		48°41.48		127°10.08		CTD/ros				Niskin

		10		P6		7-Feb-02		1010		48°44.71		127°39.94		CTD/ros				Niskin

		11		P7		7-Feb-02		1356		48°46.55		128°10.04		CTD/ros				Niskin

		12		P8		7-Feb-02		1826		48°48.96		128°40.02		CTD/alone				Loop

		13		P9		7-Feb-02		2141		48°51.38		129°10.00		CTD/alone				Loop

		14		P10		8-Feb-02		0052		48°53.55		129°40.04		CTD/alone				Loop

		15		P11		8-Feb-02		0425		48°55.97		130°10.15		CTD/ros				Niskin

		16		P12		8-Feb-02		0747		48°58.30		130°40.01		Bongo

		17		P12		8-Feb-02		0812		48°58.31		130°40.12		Rosette		Oxy,TCO2,Sal,Nuts,Chl		Niskin

		18		P13		8-Feb-02		1517		49°02.70		131°39.98		CTD/ros				Niskin+loop

		19		P14		8-Feb-02		2042		49°07.29		132°40.06		CTD/ros				Niskin+loop

		20		P15		9-Feb-02		0148		49°11.96		133°40.04		CTD/ros				Niskin

		21		P16		10-Feb-02		1839		49°17.04		134°40.00		CTD/alone				Loop

		22		P17		11-Feb-02		0145		49°21.05		135°40.01		CTD/alone				Loop

		23		P18		11-Feb-02		0740		49°26.01		136°39.98		CTD/alone				Loop

		24		P19		11-Feb-02		1340		49°30.02		137°39.95		CTD/alone				Loop

		25		P20		11-Feb-02		1944		49°34.02		138°40.06		CTD/alone				Loop

		26		P20		11-Feb-02		2044		49°33.97		138°40.05		Bongo

		27		P21		12-Feb-02		0208		49°38.05		139°40.14		CTD/alone				Loop

		28		P23		12-Feb-02		1826		49°46.01		141°40.04		CTD/alone				Loop

		29		P24		12-Feb-02		2336		49°50.20		142°40.05		CTD/alone				Loop

		30		P25		13-Feb-02		0424		50°00.07		143°36.34		CTD/alone				Loop

		31		P35		13-Feb-02		0819		50°00.07		144°18.19		CTD/alone				Loop

		32		P26		13-Feb-02		1656		50°02.16		144°59.23		Drifter

		33		P26		14-Feb-02		0033		49°59.97		145°00.07		Rosette		Oxy,TCO2,C13,Sal,Nuts,Chl		Niskin

		34		P26		14-Feb-02		0300		50°00.03		145°00.01		Bongo

		35		Argo 1		14-Feb-02		1802		50°00.83		147°59.93		Argo float 220

		36		Argo 1		14-Feb-02		1826		50°00.07		147°59.17		Rosette		Oxy, Sal, Nuts, Chl		Niskin

		37		Argo 1		14-Feb-02		1947		50°00.77		147°59.92		Bongo

		38		Argo 2		15-Feb-02		0841		50°00.02		150°58.42		Argo float 277

		39		Argo 2		15-Feb-02		0905		50°00.01		150°59.99		Rosette		Oxy, Sal, Nuts, Chl		Niskin

		40		Argo 2		15-Feb-02		1116		50°00.00		150°59.96		Bongo

		41		Argo 3		16-Feb-02		0256		47°00.00		150°59.96		Bongo

		42		Argo 3		16-Feb-02		0316		46°59.99		150°59.98		Rosette		Oxy, Sal, Nuts, Chl		Niskin

		43		Argo 3		16-Feb-02		0425		47°00.03		150°59.82		Argo float 320

		44		Argo 4		16-Feb-02		1416		47°00.00		148°00.02		Bongo

		45		Argo 4		16-Feb-02		1446		46°59.99		148°00.02		Rosette		Oxy,TCO2,Sal,Nuts,Chl		Niskin

		46		Argo 4		16-Feb-02		1605		47°00.00		147°59.97		Argo float 321

		47		Argo 5		17-Feb-02		0442		47°00.03		144°59.96		Bongo

		48		Argo 5		17-Feb-02		0503		47°00.01		144°59.98		Rosette		Oxy, Sal, Nuts, Chl		Niskin

		49		Argo 5		17-Feb-02		0610		46°59.99		145°00.04		Argo float 333

		50		Argo 6		17-Feb-02		1919		46°45.89		142°00.57		Argo float 332

		51		Argo 6		17-Feb-02		1941		46°45.01		142°00.01		Bongo

		52		Argo 6		17-Feb-02		2001		46°45.03		141°59.95		Rosette		Oxy, Sal, Nuts, Chl		Niskin

		53		Argo 7		18-Feb-02		1241		46°35.03		138°59.71		Argo float 318

		54		Argo 7		18-Feb-02		1249		46°34.52		138°59.79		Bongo

		55		Argo 7		18-Feb-02		1326		46°33.95		138°59.92		Rosette		Oxy, Sal, Nuts, Chl		Niskin

		56		Argo 8		19-Feb-02		0356		46°21.02		136°00.09		Argo float 319

		57		Argo 9		19-Feb-02		1649		46°07.06		133°00.07		Bongo

		58		Argo 9		19-Feb-02		1715		46°07.04		133°00.00		Rosette		Oxy, Sal, Nuts, Chl		Niskin

		59		Argo 9		19-Feb-02		1834		46°07.09		133°00.14		Argo float 336

		60		Argo 10		20-Feb-02		1107		45°55.56		130°04.22		Argo float 134

		61		Argo 10		20-Feb-02		1042		45°55.93		129°59.92		Bongo

		62		Argo 10		20-Feb-02		1113		45°56.05		129°59.95		Rosette		Oxy, Sal, Nuts, Chl

		63		Argo 11		21-Feb-02		0250		45°42.00		127°00.00		Bongo

		64		Argo 11		21-Feb-02		0324		45°42.00		126°59.99		Rosette		Oxy, Sal, Nuts, Chl

		65		Argo 11		21-Feb-02		0507		45°42.01		127°00.03		Rosette-Test		Oxy, Sal

		66		Argo 11		21-Feb-02		0527		45°41.98		126°59.98		Argo float 135





b

		1		SI03		6-Feb-02		0457		48°35.55		123°30.06		Rosette		0.3555		0.5925		48.5925				0.3006		0.5010		123.5010

		7		P4		7-Feb-02		0205		48°39.04		126°39.99		Rosette		0.3904		0.6507		48.6507				0.3999		0.6665		126.6665

		17		P12		8-Feb-02		0812		48°58.31		130°40.12		Rosette		0.5831		0.9718		48.9718				0.4012		0.6687		130.6687

		33		P26		14-Feb-02		0033		49°59.97		145°00.07		Rosette		0.5997		0.9995		49.9995				0.0007		0.0012		145.0012

		36		Argo 1		14-Feb-02		1826		50°00.07		147°59.17		Rosette		0.0007		0.0012		50.0012				0.5917		0.9862		147.9862

		39		Argo 2		15-Feb-02		0905		50°00.01		150°59.99		Rosette		0.0001		0.0002		50.0002				0.5999		0.9998		150.9998

		42		Argo 3		16-Feb-02		0316		46°59.99		150°59.98		Rosette		0.5999		0.9998		46.9998				0.5998		0.9997		150.9997

		45		Argo 4		16-Feb-02		1446		46°59.99		148°00.02		Rosette		0.5999		0.9998		46.9998				0.0002		0.0003		148.0003

		48		Argo 5		17-Feb-02		0503		47°00.01		144°59.98		Rosette		0.0001		0.0002		47.0002				0.5998		0.9997		144.9997

		52		Argo 6		17-Feb-02		2001		46°45.03		141°59.95		Rosette		0.4503		0.7505		46.7505				0.5995		0.9992		141.9992

		55		Argo 7		18-Feb-02		1326		46°33.95		138°59.92		Rosette		0.3395		0.5658		46.5658				0.5992		0.9987		138.9987

		58		Argo 9		19-Feb-02		1715		46°07.04		133°00.00		Rosette		0.0704		0.1173		46.1173				0.0000		0.0000		133.0000

		62		Argo 10		20-Feb-02		1113		45°56.05		129°59.95		Rosette		0.5605		0.9342		45.9342				0.5995		0.9992		129.9992

		64		Argo 11		21-Feb-02		0324		45°42.00		126°59.99		Rosette		0.4200		0.7000		45.7000				0.5999		0.9998		126.9998

		65		Argo 11		21-Feb-02		0507		45°42.01		127°00.03		Rosette-Test		0.4201		0.7002		45.7002				0.0003		0.0005		127.0005

		2		P1		6-Feb-02		1855		48°34.54		125°00.23		CTD/ros		0.3454		0.5757		48.5757				0.0023		0.0038		125.0038

		3		P2		6-Feb-02		2118		48°36.04		126°00.32		CTD/ros		0.3604		0.6007		48.6007				0.0032		0.0053		126.0053

		5		P3		6-Feb-02		2337		48°37.48		126°19.94		CTD/ros		0.3748		0.6247		48.6247				0.1994		0.3323		126.3323

		9		P5		7-Feb-02		0648		48°41.48		127°10.08		CTD/ros		0.4148		0.6913		48.6913				0.1008		0.1680		127.1680

		10		P6		7-Feb-02		1010		48°44.71		127°39.94		CTD/ros		0.4471		0.7452		48.7452				0.3994		0.6657		127.6657

		11		P7		7-Feb-02		1356		48°46.55		128°10.04		CTD/ros		0.4655		0.7758		48.7758				0.1004		0.1673		128.1673

		12		P8		7-Feb-02		1826		48°48.96		128°40.02		CTD/alone		0.4896		0.8160		48.8160				0.4002		0.6670		128.6670

		13		P9		7-Feb-02		2141		48°51.38		129°10.00		CTD/alone		0.5138		0.8563		48.8563				0.1000		0.1667		129.1667

		14		P10		8-Feb-02		0052		48°53.55		129°40.04		CTD/alone		0.5355		0.8925		48.8925				0.4004		0.6673		129.6673

		15		P11		8-Feb-02		0425		48°55.97		130°10.15		CTD/ros		0.5597		0.9328		48.9328				0.1015		0.1692		130.1692

		18		P13		8-Feb-02		1517		49°02.70		131°39.98		CTD/ros		0.0270		0.0450		49.0450				0.3998		0.6663		131.6663

		19		P14		8-Feb-02		2042		49°07.29		132°40.06		CTD/ros		0.0729		0.1215		49.1215				0.4006		0.6677		132.6677

		20		P15		9-Feb-02		0148		49°11.96		133°40.04		CTD/ros		0.1196		0.1993		49.1993				0.4004		0.6673		133.6673

		21		P16		10-Feb-02		1839		49°17.04		134°40.00		CTD/alone		0.1704		0.2840		49.2840				0.4000		0.6667		134.6667

		22		P17		11-Feb-02		0145		49°21.05		135°40.01		CTD/alone		0.2105		0.3508		49.3508				0.4001		0.6668		135.6668

		23		P18		11-Feb-02		0740		49°26.01		136°39.98		CTD/alone		0.2601		0.4335		49.4335				0.3998		0.6663		136.6663

		24		P19		11-Feb-02		1340		49°30.02		137°39.95		CTD/alone		0.3002		0.5003		49.5003				0.3995		0.6658		137.6658

		25		P20		11-Feb-02		1944		49°34.02		138°40.06		CTD/alone		0.3402		0.5670		49.5670				0.4006		0.6677		138.6677

		27		P21		12-Feb-02		0208		49°38.05		139°40.14		CTD/alone		0.3805		0.6342		49.6342				0.4014		0.6690		139.6690

		28		P23		12-Feb-02		1826		49°46.01		141°40.04		CTD/alone		0.4601		0.7668		49.7668				0.4004		0.6673		141.6673

		29		P24		12-Feb-02		2336		49°50.20		142°40.05		CTD/alone		0.5020		0.8367		49.8367				0.4005		0.6675		142.6675

		30		P25		13-Feb-02		0424		50°00.07		143°36.34		CTD/alone		0.0007		0.0012		50.0012				0.3634		0.6057		143.6057

		31		P35		13-Feb-02		0819		50°00.07		144°18.19		CTD/alone		0.0007		0.0012		50.0012				0.1819		0.3032		144.3032

		8		P4		7-Feb-02		0352		48°38.95		126°40.13		Bongo		0.3895		0.6492		48.6492				0.4013		0.6688		126.6688

		16		P12		8-Feb-02		0747		48°58.30		130°40.01		Bongo		0.5830		0.9717		48.9717				0.4001		0.6668		130.6668

		26		P20		11-Feb-02		2044		49°33.97		138°40.05		Bongo		0.3397		0.5662		49.5662				0.4005		0.6675		138.6675

		34		P26		14-Feb-02		0300		50°00.03		145°00.01		Bongo		0.0003		0.0005		50.0005				0.0001		0.0002		145.0002

		37		Argo 1		14-Feb-02		1947		50°00.77		147°59.92		Bongo		0.0077		0.0128		50.0128				0.5992		0.9987		147.9987

		40		Argo 2		15-Feb-02		1116		50°00.00		150°59.96		Bongo		0.0000		0.0000		50.0000				0.5996		0.9993		150.9993

		41		Argo 3		16-Feb-02		0256		47°00.00		150°59.96		Bongo		0.0000		0.0000		47.0000				0.5996		0.9993		150.9993

		44		Argo 4		16-Feb-02		1416		47°00.00		148°00.02		Bongo		0.0000		0.0000		47.0000				0.0002		0.0003		148.0003

		47		Argo 5		17-Feb-02		0442		47°00.03		144°59.96		Bongo		0.0003		0.0005		47.0005				0.5996		0.9993		144.9993

		51		Argo 6		17-Feb-02		1941		46°45.01		142°00.01		Bongo		0.4501		0.7502		46.7502				0.0001		0.0002		142.0002

		54		Argo 7		18-Feb-02		1249		46°34.52		138°59.79		Bongo		0.3452		0.5753		46.5753				0.5979		0.9965		138.9965

		57		Argo 9		19-Feb-02		1649		46°07.06		133°00.07		Bongo		0.0706		0.1177		46.1177				0.0007		0.0012		133.0012

		61		Argo 10		20-Feb-02		1042		45°55.93		129°59.92		Bongo		0.5593		0.9322		45.9322				0.5992		0.9987		129.9987

		63		Argo 11		21-Feb-02		0250		45°42.00		127°00.00		Bongo		0.4200		0.7000		45.7000				0.0000		0.0000		127.0000

		35		Argo 1		14-Feb-02		1802		50°00.83		147°59.93		Argo float 220		0.0083		0.0138		50.0138				0.5993		0.9988		147.9988

		38		Argo 2		15-Feb-02		0841		50°00.02		150°58.42		Argo float 277		0.0002		0.0003		50.0003				0.5842		0.9737		150.9737

		43		Argo 3		16-Feb-02		0425		47°00.03		150°59.82		Argo float 320		0.0003		0.0005		47.0005				0.5982		0.9970		150.9970

		46		Argo 4		16-Feb-02		1605		47°00.00		147°59.97		Argo float 321		0.0000		0.0000		47.0000				0.5997		0.9995		147.9995

		49		Argo 5		17-Feb-02		0610		46°59.99		145°00.04		Argo float 333		0.5999		0.9998		46.9998				0.0004		0.0007		145.0007

		50		Argo 6		17-Feb-02		1919		46°45.89		142°00.57		Argo float 332		0.4589		0.7648		46.7648				0.0057		0.0095		142.0095

		53		Argo 7		18-Feb-02		1241		46°35.03		138°59.71		Argo float 318		0.3503		0.5838		46.5838				0.5971		0.9952		138.9952

		56		Argo 8		19-Feb-02		0356		46°21.02		136°00.09		Argo float 319		0.2102		0.3503		46.3503				0.0009		0.0015		136.0015

		59		Argo 9		19-Feb-02		1834		46°07.09		133°00.14		Argo float 336		0.0709		0.1182		46.1182				0.0014		0.0023		133.0023

		60		Argo 10		20-Feb-02		1107		45°55.56		130°04.22		Argo float 134		0.5556		0.9260		45.9260				0.0422		0.0703		130.0703

		66		Argo 11		21-Feb-02		0527		45°41.98		126°59.98		Argo float 135		0.4198		0.6997		45.6997				0.5998		0.9997		126.9997





c

		Vancouver Island												d.long		d.lat

		50		47		50.78				128		29		128.48		50.7833333333

		50		14		50.23				127		44		127.73		50.23

		50		7		50.12				127		54		127.90		50.12

		50		5		50.08				127		48		127.80		50.08

		50		8		50.13				127		40		127.67		50.13

		49		37		49.62				126		50		126.83		49.6166666667

		48		54		48.90				125		30		125.50		48.9

		49		2		49.03				125		22		125.37		49.0333333333

		48		57		48.95				125		2		125.03		48.95

		48		47		48.78				125		13		125.22		48.7833333333

		48		19		48.32				123		32		123.53		48.3166666667

		48		27		48.45				123		17		123.28		48.45

		49		8		49.13				123		50		123.83		49.1333333333

		49		28		49.47				124		47		124.78		49.4666666667

		50		20		50.33				125		27		125.45		50.3333333333

		50		37		50.62				127		10		127.17		50.6166666667

		50		52		50.87				127		55		127.92		50.8666666667

		50		47		50.78				128		29		128.48		50.7833333333

		Queen Charlotte Islands

		51		57		51.95				131		2		131.03		51.95

		52		40		52.67				132		0		132.00		52.6666666667

		53		19		53.32				132		46		132.77		53.3166666667

		53		48		53.80				133		8		133.13		53.8

		54		0		54.00				133		8		133.13		54

		54		11		54.18				133		2		133.03		54.1833333333

		54		9		54.15				132		40		132.67		54.15

		54		7		54.12				132		18		132.30		54.1166666667

		54		2		54.03				132		0		132.00		54.0333333333

		54		9		54.15				131		40		131.67		54.15

		53		46		53.77				131		53		131.88		53.7666666667

		53		31		53.52				131		57		131.95		53.5166666667

		53		3		53.05				131		36		131.60		53.05

		52		42		52.70				131		27		131.45		52.7

		52		13		52.22				131		2		131.03		52.2166666667

		51		57		51.95				131		2		131.03		51.95

		Kodiak Island

		58		38		58.63				152		30		152.50		58.6333333333

		57		27		57.45				154		50		154.83		57.45

		56		44		56.73				154		5		154.08		56.7333333333

		57		35		57.58				152		12		152.20

		58		0		58.00				152		30		152.50

		58		23		58.38				152		0		152.00		58.3833333333

		58		38		58.63				152		30		152.50		58.6333333333

		Prince of Wales Island

		54		41		54.68				132		0		132.00		54.6833333333

		55		16		55.27				132		0		132.00		55.2666666667

		56		20		56.33				133		10		133.17		56.3333333333

		56		21		56.35				133		37		133.62		56.35

		55		55		55.92				133		50		133.83		55.9166666667

		55		2		55.03				132		55		132.92		55.0333333333

		54		42		54.70				132		20		132.33		54.7

		54		41		54.68				132		0		132.00		54.6833333333

		Baranof and Chicagof (Sitka) Islands

		56		10		56.17				134		40		134.67		56.1666666667

		58		3		58.05				134		56		134.93		58.05

		58		15		58.25				135		45		135.75		58.25

		58		0		58.00				136		35		136.58		58

		57		10		57.17				135		33		135.55		57.1666666667

		56		41		56.68				135		17		135.28		56.6833333333

		56		10		56.17				134		40		134.67		56.1666666667

		Kupreanof Island

		56		26		56.43				133		40		133.67		56.4333333333

		56		35		56.58				132		33		132.55		56.5833333333

		57		0		57.00				133		8		133.13		57

		57		4		57.07				134		0		134.00		57.0666666667

		56		49		56.82				133		40		133.67		56.8166666667

		56		26		56.43				133		40		133.67		56.4333333333

		Admiralty Island

		57		1		57.02				134		37		134.62		57.0166666667

		57		21		57.35				133		50		133.83		57.35

		58		10		58.17				134		20		134.33		58.1666666667

		58		10		58.17				134		45		134.75		58.1666666667

		58		0		58.00				134		48		134.80		58

		57		23		57.38				134		33		134.55		57.3833333333

		57		1		57.02				134		37		134.62		57.0166666667

		Coast

		43		0		43.00				124		30		124.50		43

		44		0		44.00				124		9		124.15		44

		45		0		45.00				124		0		124.00		45

		46		0		46.00				124		0		124.00		46

		46		12		46.20				123		59		123.98		46.2

		46		14		46.23				123		20		123.33		46.2333333333

		46		20		46.33				124		0		124.00		46.3333333333

		46		30		46.50				124		3		124.05		46.5

		47		0		47.00				124		11		124.18		47

		47		32		47.53				124		22		124.37		47.5333333333

		48		0		48.00				124		40		124.67		48

		48		23		48.38				124		44		124.73		48.3833333333

		48		10		48.17				123		34		123.57		48.1666666667

		48		13		48.22				122		46		122.77		48.2166666667

		48		36		48.60				122		26		122.43		48.6

		49		40		49.67				124		10		124.17		49.6666666667

		50		0		50.00				124		45		124.75		50

		50		28		50.47				125		18		125.30		50.4666666667

		50		30		50.50				125		55		125.92		50.49

		50		50		50.83				127		3		127.05		50.8333333333

		51		10		51.17				127		45		127.75		51.1666666667

		51		28		51.47				128		0		128.00		51.4666666667

		52		9		52.15				128		30		128.50		52.15

		52		35		52.58				129		10		129.17		52.5833333333

		53		37		53.62				130		35		130.58		53.6166666667

		54		0		54.00				130		40		130.67		54

		54		41		54.68				130		27		130.45		54.6833333333

		55		14		55.23				131		18		131.30		55.2333333333

		55		36		55.60				132		12		132.20		55.6

		56		0		56.00				132		25		132.42		56

		56		40		56.67				132		20		132.33		56.6666666667

		57		11		57.18				133		32		133.53		57.1833333333

		58		10.8		58.18				134		8.4		134.14		58.18

		58		16.8		58.28				135		10		135.17		58.28

		58		23		58.38				135		55		135.92		58.3833333333

		58		15		58.25				136		39		136.65		58.25

		58		53		58.88				138		0		138.00		58.8833333333

		59		35		59.58				140		0		140.00		59.5833333333

		60		2		60.03				142		0		142.00		60.0333333333

		60		1		60.02				144		0		144.00		60.0166666667

		60		40		60.67				146		0		146.00		60.6666666667

		60		46		60.77				148		0		148.00		60.7666666667

		60		0		60.00				148		25		148.42		60

		59		15		59.25				152		0		152.00		59.25

		58		50		58.83				153		17		153.28		58.8333333333

		58		0		58.00				154		48		154.80		58

		57		33		57.55				156		0		156.00		57.55

		56		20		56.33				158		0		158.00		56.3333333333

		55		30		55.50				159		30		159.50		55.5

		Bristol Bay

		56		40		56.67				159		30		159.50

		57		33		57.55				157		45		157.75

		58		52		58.87				157		0		157.00

		58		25		58.42				158		52		158.87

		58		45		58.75				159		30		159.50





Chart1

		123.501		125.0038333333		126.6688333333		147.9988333333		128.4833333333		124.15

		126.6665		126.0053333333		130.6668333333		150.9736666667		127.7333333333		124

		130.6686666667		126.3323333333		138.6675		150.997		127.9		124

		145.0011666667		127.168		145.0001666667		147.9995		127.8		123.9833333333

		147.9861666667		127.6656666667		147.9986666667		145.0006666667		127.6666666667		123.3333333333

		150.9998333333		128.1673333333		150.9993333333		142.0095		126.8333333333		124

		150.9996666667		128.667		150.9993333333		138.9951666667		125.5		124.05

		148.0003333333		129.1666666667		148.0003333333		136.0015		125.3666666667		124.1833333333

		144.9996666667		129.6673333333		144.9993333333		133.0023333333		125.0333333333		124.3666666667

		141.9991666667		130.1691666667		142.0001666667		130.0703333333		125.2166666667		124.6666666667

		138.9986666667		131.6663333333		138.9965		126.9996666667		123.5333333333		124.7333333333

		133		132.6676666667		133.0011666667				123.2833333333		123.5666666667

		129.9991666667		133.6673333333		129.9986666667				123.8333333333		122.7666666667

		126.9998333333		134.6666666667		127				124.7833333333		122.4333333333

		127.0005		135.6668333333						125.45		124.1666666667

				136.6663333333						127.1666666667		124.75

				137.6658333333						127.9166666667		125.3

				138.6676666667						128.4833333333		125.9166666667

				139.669								127.05

				141.6673333333								127.75

				142.6675

				143.6056666667

				144.3031666667
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