Project Report

Department of Fisheries and Oceans

Institute of Ocean sciences

Sidney, B.C., Canada

To:  Regional Science Director.

Final:
 Yes
1.  Cruise/Project No.:  2003-01

2.  Dates:  Feb 3 to Feb 21, 2003

3.  Project Name:   Line P - Argo

4.  Area(s) of Operation:  N.E. Pacific to Station P & line ~ 420 miles south of Line P
5.  Platform:  John P. Tully


6.  Master:  John Anderson



7.  Days Allocated:  19


8.  Days at Sea:  15


9.  Days lost to weather:  

10.  Days lost to other causes:  1 day to load, 1 day due to ship’s problems

11.  Appropriateness of platform:   great




11.  Safety issues:  

Additional small survival suits required (M. Robert)

Cruise/Project Results (see appendix for details): 
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Fig. 1.  Cruise track showing sample locations.

· The Argo line was successful. We did the 5 rosettes and bongos that were planned. Unfortunately one of the floats could not be deployed due to mal-function. It has been reported by the end of the cruise that the first float deployed is transmitting good data.

· The 2 SOLO floats deployed 20 miles northwest of Station Papa for Jim Bishop of the Lawrence Berkeley National Laboratory in California are also reporting good data.

· The sonar survey of the SOLAS mooring showed that the mooring is still where it was deployed last September and sound transmission will allow a calibration of the instrument on the mooring.

· The Line P survey was very successful.  The CTD survey shows an abnormally shallow mixed layer of only 70 m at Station Papa. There also seems to be warmer and slightly saltier waters closer to the coast, from about P8 to P12 (~230 to ~400 nm offshore). The 0.5°C anomaly in that region extends from 110 to 730 m deep.

· Collected surface samples along the route for T, S, nutrients and chlorophyll. 

· Iron data were collected at the main rosette stations, except for P4. 

· Seabird surveys along Argo line and Line P for CWS (Ken Morgan)

14.  Primary Institute:   Institute of Ocean Sciences, DFO







15.  Associated Institutes:  Canadian Wildlife Service 

16.  Chief Scientist/Affiliation:   
Marie Robert, IOS

17. Science Staff/Affiliations:

Marie Robert
IOS
Nes Sutherland
contract

Darren Tuele
IOS
Kirk Hesketh
contract

Doug Anderson
IOS
James Zwiers
coop student

Sheila Toews
IOS
Mike Bentley
CWS contract

18. Equipment:

ADCP:   yes         Other:   sounder, thermosalinograph           

Winches:


.



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

Depth max

Hawboldt 3242
17026
CTD
Good
35/4300m

Hawboldt 3242
17027
CTD

Not used

320
1207
Bongo wire
good
11

420
1432
Kevlar
good
8/800

Equipment Deployed/recovered:  none

19.  Comments and recommendations:   

Science issues:

The end of the sea cable on the primary winch had a 4-pin connector on it. Both sea cables on the two Hawboldt winches had been spliced just before the cruise. Why did we end up with a 4-pin connector when all the CTDs have a 2-pin input?

The cable going from the slip ring to the deck unit on the main winch had to be re-spliced prior to doing the Saanich Inlet cast. Once again, those winches/cables had just been serviced prior to the cruise. Why weren’t they ready to go?

There always seems to be a problem for the science staff to be ready on time. It would be nice if once in a while we could leave on time … 

The work that Doug Moore has done in creating the "Bongo Kits" has really made collecting Zooplankton Samples a pleasure.  The Bongo sampling typically has  been a dreaded task on cruises that did not have "Plankton Productivity" personnel on board.  Doug has obviously given much thought to these kits as there is every  possible item that one may need to carry out the Bongo casts.  There are clear instructions for the casts as well as the labelling which caters to all competency levels,  and yes even I could follow these instructions.  I look forward to my next Bongo.................  Darren Tuele
Science/ship issue:

When we got on board, the tugger winch was not installed on the A-frame. After talking with Phil Lobb it was finally located on the ship, but was not working properly. Email communication with Tom Juhasz revealed that we had a spare tugger winch on board, and also that the tugger winch was turned over to the ship as of 1999. It seems strange that equipment used only by the science party would be turned over to the ship. It should be in the care of IOS. The remote of the tugger winch was all corroded. The engineers tried to fix it, but it was too bad. So they installed the remote from the spare tugger winch. Soon after the cable of the remote got caught in a cleat during deployment of the rosette, and we were back to having to use the capstan. I really believe that we should have a tugger winch and a spare tugger winch, both in good conditions, and that both should be in the care of the winch personnel at IOS.

Ship issues:

There were some major problems with the electronic equipment on the bridge of the ship. Coast Guard knew of these problems while on SAR duties during the week prior to the science cruise. Nothing was done then. As a result, we lost 24 hours of science ship time for the repair of these problems. It would have made much more sense to have the technician on board during the SAR duties, since the ship was not going away from the coast. I know that problems can always occur, but we expect to have the ship in working conditions when we start our science cycle, specially if the problems were already known and acknowledged before and could have been fixed then. 

The LAN system worked wonderfully well. Scientists were able to access the lab data from their cabin in order to process and analyse it. Email was also available from the cabins and the lab, which reduces the traffic to the bridge.  

Good weather and agreeable ship’s and science crews made this a very successful trip. Thanks to Captain Anderson for his suggestion to do the trip in a clockwise way in order to use the weather in our advantage. Special thanks go to him too for putting on both engines to catch up on the time lost during the repair of the electronics equipment. Thanks to all the Tully crew for great support.  

The Tully should be recognized as primarily a science vessel and be supported to complete science programs.  We discussed needs that could be addressed during mid-life refit that would greatly enhance the productivity of cruises and improve the safety of personnel.  Ideas include isolating some procedures (radioisotope use, noxious chemistries) from the main lab in containers on the aft and boat decks, improving power to the lab (UPS), improving seawater supplies to lab and heli deck, replacing the aft deck crane and refurbishment of transducers and sounders.  The Tully will need such modifications to support some of the emerging work that IOS and other institutes are undertaking.    

Appendix:  Reports from Participants

The Line P section of the cruise was completed very successfully.  Every station was surveyed, which means we performed 21 CTDs casts, 6 rosette casts, and 6 bongos. As mentioned previously, the mixed layer at Station Papa was abnormally shallow, as shown in Figure 1. The warmer and slightly saltier waters closer to the coast, from about P8 to P12 (~230 to ~400 nm offshore), are shown in figures 2 to 5.

The nutrient samples were frozen on the cruise and will be analysed at the institute. Results will be known later. Chlorophyll and iron samples will also be analysed at the institute in the near future. 
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a

		Event #		Station		UTC Date		UTC Time		Latitude N		Longitude W		What		Samples		Surface		nutrients

																		sample

		1		SI03		5-Feb-03		0046		48°35.63		123°30.01		Rosette		Oxy, Sal, Nuts, Chl		Niskin		P&G frozen, full profile

		2		Argo 5		7-Feb-03		1824		41°00.05		125°59.96		Bongo

		3		Argo 5		7-Feb-03		1849		41°00.00		125°59.99		Rosette		Oxy, Sal, Nuts, Chl		Niskin & Loop		P&G frozen and fresh, full profile

				Argo 5		7-Feb-03		2024		40°59.95		125°59.99		Argo float 329

		4		Argo 4		8-Feb-03		1053		41°29.97		129°00.02		Rosette		Oxy, Sal, Nuts, Chl		Niskin		P&G frozen, 400m profile

		5		Argo 4		8-Feb-03		1021		41°29.80		129°00.33		Bongo

				Argo 4		8-Feb-03		1239		41°29.19		129°02.29		Argo float 327

		6		Argo 3		9-Feb-03		0240		42°00.11		132°00.10		Bongo

		7		Argo 3		9-Feb-03		0424		41°59.98		132°00.02		Rosette		Oxy, Sal, Nuts, Chl		Niskin & Loop		P&G frozen, 400m profile

				Argo 3		9-Feb-03		0553		41°59.69		132°00.03		Argo float 518

				Argo 2		9-Feb-03		1939		42°29.83		134°58.43		Argo float 510

		8		Argo 2		9-Feb-03		2014		42°30.03		135°00.18		Bongo

		9		Argo 2		9-Feb-03		2033		42°29.98		135°00.11		Rosette		Oxy, Sal, Nuts, Chl		Niskin		P&G frozen, 400m profile

		10		Argo 1		10-Feb-03		1116		43°00.00		138°00.17		Bongo

		11		Argo 1		10-Feb-03		1135		42°59.97		138°00.04		Rosette		Oxy, Sal, Nuts, Chl		Niskin		P&G frozen, 400m profile

				Solo		12-Feb-03		1727		50°10.01		145°30.10		Solo float 2121

				Solo		12-Feb-03		1731		50°09.96		145°30.21		Solo float 2123

		12		Solo		12-Feb-03		1804		50°06.95		145°29.81		Calib. rosette		Sal, TCO2

		13		P26		12-Feb-03		2315		50°00.21		144°59.80		Go-flos 300,400m

		14		P26		13-Feb-03				50°00.04		144°59.98		Bongo

		15		P26		13-Feb-03		0015		50°00.19		144°59.66		Go-flos 600,800m

		16		P26		13-Feb-03		0122		50°00.18		144°59.53		Rosette		Oxy, Sal, Nuts, Chl, TCO2, Alk, d15N		Niskin & Loop		P frozen&fresh, full profile - 9 G, frozen&fresh

		17		Solas		13-Feb-03		0751		50°01.62		144°57.99		CTD cast

		18		P26		13-Feb-03		0840		50°00.01		145°00.01		Go-flo 200m

		19		P26		13-Feb-03		0900		50°00.02		145°00.06		Go-flo 150m

		20		P35		13-Feb-03		1713		50°00.07		144°17.97		CTD cast				Niskin

		21		P25		13-Feb-03		2107		50°00.03		143°36.41		CTD cast				Niskin

		22		P24		14-Feb-03		0157		49°50.17		142°40.07		CTD cast				Niskin

		23		P23		14-Feb-03		0651		49°46.02		141°40.06		CTD cast				Niskin

		24		P22		14-Feb-03		1206		49°42.01		140°40.01		CTD cast				Niskin

		25		P21		14-Feb-03		1655		49°38.00		139°40.02		CTD cast				Niskin & Loop

		26		P20		14-Feb-03		2149		49°33.94		138°40.03		Bongo

		27		P20		14-Feb-03		2225		49°34.00		138°39.94		Go-flo 600m

		28		P20		14-Feb-03		2303		49°33.99		138°39.86		Rosette		Oxy, Sal, Nuts, Chl, TCO2, d15N		Niskin		P fresh full profile, P frozen 400 m

		29		P20		15-Feb-03		0200		49°34.06		138°39.91		Go-flo 200m

		30		P19		15-Feb-03		0929		49°30.01		137°40.00		CTD cast				Niskin

		31		P18		15-Feb-03		1418		49°25.99		136°40.04		CTD cast				Niskin

		32		P17		15-Feb-03		1913		49°19.28		135°39.81		CTD cast				Niskin

		33		P16		16-Feb-03		0005		49°16.99		134°39.94		Bongo

		34		P16		16-Feb-03		0036		49°16.99		134°39.96		Rosette		Oxy, Sal, Nuts, Chl, TCO2, d15N		Niskin & Loop		P fresh full profile, P frozen 400 m

		35		P16		16-Feb-03		0417		49°16.98		134°39.80		Go-flo

		36		P15		16-Feb-03		1043		49°11.99		133°39.98		CTD cast				Niskin

		37		P14		16-Feb-03		1546		49°07.42		132°40.05		CTD cast				Niskin & Loop

		38		P13		16-Feb-03		2058		49°02.54		131°39.89		CTD cast				Niskin

		39		P12		17-Feb-03		0151		48°58.19		130°39.95		Bongo

		40		P12		17-Feb-03		0218		48°58.17		130°39.99		Rosette		Oxy, Sal, Nuts, Chl, TCO2, d15N		Loop		P fresh full profile

		41		P12		17-Feb-03		0638		48°58.25		130°39.79		Go-flo

		42		P11		17-Feb-03		1008		48°56.03		130°09.97		CTD cast				Niskin

		43		P10		17-Feb-03		1303		48°53.60		129°39.99		CTD cast				Niskin

		44		P9		17-Feb-03		1610		48°51.40		129°09.99		CTD cast				Niskin

		45		P8		17-Feb-03		1950		48°49.01		128°40.00		Bongo

		46		P8		17-Feb-03		2009		48°49.03		128°40.04		Rosette		Oxy, Sal, Nuts, Chl		Niskin		P fresh full profile

		47		P7		17-Feb-03		2350		48°46.63		128°10.04		CTD cast				Niskin

		48		P6		18-Feb-03		0251		48°44.62		127°40.02		CTD cast				Niskin

		49		P5		18-Feb-03		0603		48°41.49		127°09.94		CTD cast				Niskin

		50		P4		18-Feb-03		0924		48°39.05		126°39.98		Bongo

		51		P4		18-Feb-03		0942		48°39.13		126°40.05		Rosette		Oxy, Sal, Nuts, Chl, TCO2, d15N		Niskin

		52		P3		18-Feb-03		1221		48°37.51		126°20.00		CTD cast				Niskin

		53		P2		18-Feb-03		1433		48°36.07		126°00.00		CTD cast				Niskin

		54		P1		18-Feb-03		1655		48°34.51		125°30.00		CTD cast				Niskin





b

		1		SI03		5-Feb-03		0046		48°35.63		123°30.01		Rosette				48.5938		123.5001666667

		3		Argo 5		7-Feb-03		1849		41°00.00		125°59.99		Rosette				41.0000		125.9998333333

		4		Argo 4		8-Feb-03		1053		41°29.97		129°00.02		Rosette				41.4995		129.0003333333

		7		Argo 3		9-Feb-03		0424		41°59.98		132°00.02		Rosette				41.9997		132.0003333333

		9		Argo 2		9-Feb-03		2033		42°29.98		135°00.11		Rosette				42.4997		135.0018333333

		11		Argo 1		10-Feb-03		1135		42°59.97		138°00.04		Rosette				42.9995		138.0006666667

		12		Solo		12-Feb-03		1804		50°06.95		145°29.81		Calib. rosette				50.1158		145.4968333333

		16		P26		13-Feb-03		0122		50°00.18		144°59.53		Rosette				50.0030		144.9921666667

		28		P20		14-Feb-03		2303		49°33.99		138°39.86		Rosette				49.5665		138.6643333333

		34		P16		16-Feb-03		0036		49°16.99		134°39.96		Rosette				49.2832		134.666

		40		P12		17-Feb-03		0218		48°58.17		130°39.99		Rosette				48.9695		130.6665

		46		P8		17-Feb-03		2009		48°49.03		128°40.04		Rosette				48.8172		128.6673333333

		51		P4		18-Feb-03		0942		48°39.13		126°40.05		Rosette				48.6522		126.6675

		17		Solas		13-Feb-03		0751		50°01.62		144°57.99		CTD cast				50.0270		144.9665

		20		P35		13-Feb-03		1713		50°00.07		144°17.97		CTD cast				50.0012		144.2995

		21		P25		13-Feb-03		2107		50°00.03		143°36.41		CTD cast				50.0005		143.6068333333

		22		P24		14-Feb-03		0157		49°50.17		142°40.07		CTD cast				49.8362		142.6678333333

		23		P23		14-Feb-03		0651		49°46.02		141°40.06		CTD cast				49.7670		141.6676666667

		24		P22		14-Feb-03		1206		49°42.01		140°40.01		CTD cast				49.7002		140.6668333333

		25		P21		14-Feb-03		1655		49°38.00		139°40.02		CTD cast				49.6333		139.6670

		30		P19		15-Feb-03		0929		49°30.01		137°40.00		CTD cast				49.5002		137.6666666667

		31		P18		15-Feb-03		1418		49°25.99		136°40.04		CTD cast				49.4332		136.6673333333

		32		P17		15-Feb-03		1913		49°19.28		135°39.81		CTD cast				49.3213		135.6635

		36		P15		16-Feb-03		1043		49°11.99		133°39.98		CTD cast				49.1998		133.6663333333

		37		P14		16-Feb-03		1546		49°07.42		132°40.05		CTD cast				49.1237		132.6675

		38		P13		16-Feb-03		2058		49°02.54		131°39.89		CTD cast				49.0423		131.6648333333

		42		P11		17-Feb-03		1008		48°56.03		130°09.97		CTD cast				48.9338		130.1661666667

		43		P10		17-Feb-03		1303		48°53.60		129°39.99		CTD cast				48.8933		129.6665

		44		P9		17-Feb-03		1610		48°51.40		129°09.99		CTD cast				48.8567		129.1665

		47		P7		17-Feb-03		2350		48°46.63		128°10.04		CTD cast				48.7772		128.1673333333

		48		P6		18-Feb-03		0251		48°44.62		127°40.02		CTD cast				48.7437		127.6670

		49		P5		18-Feb-03		0603		48°41.49		127°09.94		CTD cast				48.6915		127.1656666667

		52		P3		18-Feb-03		1221		48°37.51		126°20.00		CTD cast				48.6252		126.3333333333

		53		P2		18-Feb-03		1433		48°36.07		126°00.00		CTD cast				48.6012		126.0000

		54		P1		18-Feb-03		1655		48°34.51		125°30.00		CTD cast				48.5752		125.5000

		2		Argo 5		7-Feb-03		1824		41°00.05		125°59.96		Bongo				41.0008		125.9993333333

		5		Argo 4		8-Feb-03		1021		41°29.80		129°00.33		Bongo				41.4967		129.0055

		6		Argo 3		9-Feb-03		0240		42°00.11		132°00.10		Bongo				42.0018		132.0016666667

		8		Argo 2		9-Feb-03		2014		42°30.03		135°00.18		Bongo				42.5005		135.0030

		10		Argo 1		10-Feb-03		1116		43°00.00		138°00.17		Bongo				43.0000		138.0028333333

		14		P26		13-Feb-03				50°00.04		144°59.98		Bongo				50.0007		144.9996666667

		26		P20		14-Feb-03		2149		49°33.94		138°40.03		Bongo				49.5657		138.6671666667

		33		P16		16-Feb-03		0005		49°16.99		134°39.94		Bongo				49.2832		134.6656666667

		39		P12		17-Feb-03		0151		48°58.19		130°39.95		Bongo				48.9698		130.6658333333

		45		P8		17-Feb-03		1950		48°49.01		128°40.00		Bongo				48.8168		128.6666666667

		50		P4		18-Feb-03		0924		48°39.05		126°39.98		Bongo				48.6508		126.6663333333

				Argo 5		7-Feb-03		2024		40°59.95		125°59.99		Argo float 329				40.9992		125.9998333333

				Argo 4		8-Feb-03		1239		41°29.19		129°02.29		Argo float 327				41.4865		129.0381666667

				Argo 3		9-Feb-03		0553		41°59.69		132°00.03		Argo float 518				41.9948		132.0005

				Argo 2		9-Feb-03		1939		42°29.83		134°58.43		Argo float 510				42.4972		134.9738333333

				Solo		12-Feb-03		1727		50°10.01		145°30.10		Solo float 2121				50.1668		145.5016666667

				Solo		12-Feb-03		1731		50°09.96		145°30.21		Solo float 2123				50.1660		145.5035

		13		P26		12-Feb-03		2315		50°00.21		144°59.80		Go-flos 300,400m				50.0035		144.9966666667

		15		P26		13-Feb-03		0015		50°00.19		144°59.66		Go-flos 600,800m				50.0032		144.9943333333

		18		P26		13-Feb-03		0840		50°00.01		145°00.01		Go-flo 200m				50.0002		145.0001666667

		19		P26		13-Feb-03		0900		50°00.02		145°00.06		Go-flo 150m				50.0003		145.0010

		27		P20		14-Feb-03		2225		49°34.00		138°39.94		Go-flo 600m				49.6657		138.6656666667

		29		P20		15-Feb-03		0200		49°34.06		138°39.91		Go-flo 200m				49.5677		138.6651666667

		35		P16		16-Feb-03		0417		49°16.98		134°39.80		Go-flo				49.2830		134.6633333333

		41		P12		17-Feb-03		0638		48°58.25		130°39.79		Go-flo				48.9708		130.6631666667





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

		123.5001666667		144.9665		125.9993333333		125.9998333333		128.4833333333		124.5		145.5016666667		144.9966666667

		125.9998333333		144.2995		129.0055		129.0381666667		127.7333333333		124.15		145.5035		144.9943333333

		129.0003333333		143.6068333333		132.0016666667		132.0005		127.9		124				145.0001666667

		132.0003333333		142.6678333333		135.003		134.9738333333		127.8		124				145.001

		135.0018333333		141.6676666667		138.0028333333				127.6666666667		123.9833333333				138.6656666667

		138.0006666667		140.6668333333		144.9996666667				126.8333333333		123.3333333333				138.6651666667

		145.4968333333		139.667		138.6671666667				125.5		124				134.6633333333

		144.9921666667		137.6666666667		134.6656666667				125.3666666667		124.05				130.6631666667

		138.6643333333		136.6673333333		130.6658333333				125.0333333333		124.1833333333

		134.666		135.6635		128.6666666667				125.2166666667		124.3666666667
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