Shoshone-Bannock Tribes response to ISRP Review

Snake River Sockeye Salmon Habitat and Limnological Research

Project Number 199107100
ISRP Review Comment: What would the project sponsor’s recommendation be at the present time regarding the use of lake fertilization to increase survival of Stanley Basin sockeye salmon?

Response: With the use of lake fertilization to date, we have seen an increase in overwinter survival both during and post-fertilization (see fourth response below).  During the 1995-1998 fertilization applications in Redfish Lake primary production and chlorophyll a more than doubled despite an increase in O. nerka densities.  Morever, phytoplankton communities remained stable and were dominated by small grazable taxa, an indication that the Redfish Lake food-web was efficient (without carbon sinks) and zooplankton biomass increased (see proposal).  Based on this evidence the project sponsors believe that lake fertilization can increase survival of Sawtooth Valley sockeye salmon.

In 2001, Redfish Lake was fertilized using a N:P ratio of 30:1 with the total phosphorus load equivalent to a sockeye salmon escapement of 24,685.  This year we identified an increase in surface chlorophyll a relative to unfertilized Pettit Lake (Figure 1).  However, complete analysis of the 2001 fertilization effort will not be available until the phytoplankton and zooplankton data is analyzed during winter 2001-2002 and sockeye salmon overwinter survival data becomes available during spring of 2002.
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Figure 1.  Surface chlorophyll a concentrations in the Sawtooth Valley lakes during summer 2001.  Redfish Lake received nutrient supplementation between 28 June and 27 September, 2001.
At the present time, the project sponsors would tentatively recommend fertilization of Redfish and Alturas lakes in 2002 at rates similar or higher than Redfish Lake received in 2001.  However, we evaluate each system (Redfish, Pettit, and Alturas) individually based on the most recent limnological and O. nerka density information and forecasts (number of progeny available from the captive broodstock program for stocking).  Following the protocol of previous years we do not make recommendations on fertilization until spring, which allows time to analyze the previous years data and determine the numbers of sockeye available for release.

ISRP Review Comment: Are kokanee that are prevented access to spawning areas, killed and returned to the lake as a nutrient enhancement?

Response: Yes, after lengths, weights, and fecundity counts have been taken.

ISRP Review Comment: Given the error (sampling and species identification) that you have identified, are the hydroacoustic data useful?

Response:  The project uses hydroacoustic sampling to estimate O. nerka populations in the Sawtooth Valley lakes concurrent with trawl sampling done by the IDFG.  After eight years of surveys in Redfish, Pettit, and Alturas lakes, our mean hydroacoustic/trawl ratios are 2.33, 2.21, and 1.85, respectively.  In a comparison of the two methods, Parkinson et al. (1994) sampled kokanee in Coeur d’Alene Lake, Idaho and found a ratio of 1.9 for the type of sampling methods we both utilize.  As mentioned in the proposal, we are unable to set vertical gill nets in Redfish Lake to partition targets and that may account for the higher than expected hydroacoustic population estimate in that lake.  Trawl surveys in Pettit Lake have shown a selectivity for catching a single age class (II+) and the results may be underestimating the true population in that lake.  In Alturas Lake we can set vertical gill nets and the trawl sampling catches all age classes of kokanee, and the ratio of 1.85 is very close to the mean found in the above mentioned comparison.  

Despite the possibility of unknown biases derived from hydroacoustic sampling, it has given the project sponsors a consistent method with which to make recommendations to the Technical Oversight Committee concerning stocking strategies for captive broodstock progeny.  For example, in Alturas and Pettit lakes, we have found that densities approaching or greater than 400 fish/hectare result in a rapid depletion of the zooplankton populations and a subsequent crash in the kokanee population.

ISRP Review Comment: It appears that the only data to assess sockeye overwinter survival (that permit comparison) are those from Pettit Lake pre-fertilization and during fertilization.  Is that correct, and is there any way to assign that difference to fertilization?

Response:  No, we have data from all three systems (Table 1) that indicates fertilization has been successful in increasing overwinter survival of juvenile sockeye salmon.  Because other factors can also influence overwinter survival (predation, climate, etc.), we cannot positively identify nutrient additions as the only reason for this increase.  However, based on the transfer of nutrients through the trophic levels as explained above, it would appear that lake fertilization has been an important factor in increasing overwinter survival of sockeye salmon juveniles in Sawtooth Valley lakes.  

Table 1.  Overwinter survival of stocked sockeye salmon in Sawtooth Valley lakes before, during, and after lake fertilization.


Pre-fertilization
During fertilization
Post-fertilization

Redfish Lake
5.8 %
19.4 %
24.8 %

Pettit Lake
30.2 %
39.7 %
18.1 %

Alturas Lake

32.8 %
39.1 %

Citations

Parkinson, E. A., B. E. Rieman, and L. G. Rudstam.  1994.  Comparison of Acoustic and Trawl Methods for Estimating Density and Age Composition of Kokanee.  Transactions of the American Fisheries Society.  123:841-854.
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Redfish

Pettit

Alturas

Stanley

ice

Surface chl a (ug/l)

3.191661

2.830146

2.224178

1.3510332

2.499618

2.902449

3.325938

2.644224

4.482786

2.912778

1.2363813

0.8913927

0.4389825

1.5359223

0.7819053

1.4130072

0.6734508

1.13619

1.2208878

0.7116681

0.3522189

0.4823643

0.4296864

0.599082

0.6858456

0.7302603

0.340857

0.7374906

0.5050881

0.5288448

0.5505357

1.3086843

0.6011478

1.8457923

0.5918517

0.7271616

0.6259374

1.6350807

0.6280032



Graphs

		



&A

&L&D&R&F



Graphs

		37033		37033		37033		37033

		37047		37047		37047		37047

		37062		37062		37062		37062

		37083		37083		37083		37083

		37095		37095		37095		37095

		37109		37109		37109		37109

		37123		37123		37123		37123

		37142		37142		37142		37142

		37160		37160		37160		37160



Redfish

Pettit

Alturas

Stanley

Chlorophyll a (ug/l)

metalimnion

1.5679422

0.7757079

2.737185

6.455625

2.365341

1.0483935

1.1320584

3.894033

1.0990056

0.5908188

0.7912014

1.0824792

0.6910101

2.210406

0.5753253

0.6579573

0.7633131

0.815991

1.0401303

1.322112

0.6765495

4.33818

1.5049353

1.0112091

1.4388297

1.332441

1.3933821

1.1857692



summary

		36914		36914		36914		36914		36914

		36940		36940		36940		36940		36940

		36958		36958		36958		36958		36958

		37033		37033		37033		37033		37033

		37047		37047		37047		37047		37047

		37062		37062		37062		37062		37062

		37083		37083		37083		37083		37083

		37095		37095		37095		37095		37095

		37109		37109		37109		37109		37109

		37123		37123		37123		37123		37123

		37142		37142		37142		37142		37142

		37160		37160		37160		37160		37160



&L&D&R&F

Redfish

Pettit

Alturas

Stanley

ice

Chlorophyll a (ug/l)

epilimnion

3.191661

2.830146

2.224178

1.3510332

2.499618

2.902449

3.325938

2.644224

4.482786

2.912778

1.2363813

0.8913927

0.4389825

1.5359223

0.7819053

1.4130072

0.6734508

1.13619

1.2208878

0.7116681

0.3522189

0.4823643

0.4296864

0.599082

0.6858456

0.7302603

0.340857

0.7374906

0.5050881

0.5288448

0.5505357

1.3086843

0.6011478

1.8457923

0.5918517

0.7271616

0.6259374

1.6350807

0.6280032



4 Lakes

		37033		37033		37033		37033

		37047		37047		37047		37047

		37062		37062		37062		37062

		37083		37083		37083		37083

		37095		37095		37095		37095

		37109		37109		37109		37109

		37123		37123		37123		37123

		37142		37142		37142		37142

		37160		37160		37160		37160



Redfish

Pettit

Alturas

Stanley

Month

Chlorophyll  a (ug/l)

1% light level

4.214232

9.39939

2.200077

4.844301

4.44147

4.720353

2.055471

5.88753

4.823643

4.079955

3.801072

10.308342

1.7962131

3.129687

2.871462

11.175978

3.284622

9.60597

1.5679422

2.148432

3.129687

2.2248666

2.458302

7.705434

2.37567

2.034813

1.96251

9.750576



								Avg				Epilimnion														Metalimnion												1% light level

		Date		Lake		Strata		Chl  a				Date		Redfish		Pettit		Alturas		Stanley		ice				Date		Redfish		Pettit		Alturas		Stanley				Date		Redfish		Pettit		Alturas		Stanley

		8-Sep-01		Redfish		Epi		1.85				23-Jan-01		3.19		2.83		2.22		1.35						22-May-01		1.57		0.78		2.74		6.46				22-May-01		4.21		9.40		2.20		4.84

		8-Sep-01		Redfish		Meta		1.50				18-Feb-01		2.50		2.90		3.33								5-Jun-01		2.37		1.05		1.13		3.89				5-Jun-01		4.44		4.72		2.06		5.89

		8-Sep-01		Redfish		1%		2.46				8-Mar-01		2.64		4.48		2.91		1.24						20-Jun-01		1.10		0.59								20-Jun-01		4.82		4.08

		9-Sep-01		Pettit		Epi		0.59				22-May-01		0.89		0.44		1.54		0.78						11-Jul-01		0.79		1.08		0.69		2.21				11-Jul-01		3.80		10.31		1.80		3.13

		9-Sep-01		Pettit		Meta		1.01				5-Jun-01		1.41		0.67		1.14		1.22						23-Jul-01		0.58		0.66								23-Jul-01		2.87		11.18

		9-Sep-01		Pettit		1%		7.71				20-Jun-01		0.71		0.35										6-Aug-01		0.76		0.82		1.04		1.32				6-Aug-01		3.28		9.61		1.57		2.15

		7-Sep-01		Alturas		Epi		0.73				11-Jul-01		0.48		0.43		0.60		0.69						20-Aug-01		0.68		4.34								20-Aug-01		3.13		2.22

		7-Sep-01		Alturas		Meta		1.44				23-Jul-01		0.73		0.34										8-Sep-01		1.50		1.01		1.44		1.33				8-Sep-01		2.46		7.71		2.38		2.03

		7-Sep-01		Alturas		1%		2.38				6-Aug-01		0.74		0.51		0.53		0.55						26-Sep-01		1.39		1.19								26-Sep-01		1.96		9.75

		8-Sep-01		Stanley		Epi		0.63				20-Aug-01		1.31		0.60

		8-Sep-01		Stanley		Meta		1.33				8-Sep-01		1.85		0.59		0.73		0.63

		8-Sep-01		Stanley		1%		2.03				26-Sep-01		1.64		0.63

		26-Sep-01		Redfish		Epi		1.64

		26-Sep-01		Redfish		Meta		1.39

		26-Sep-01		Redfish		1%		1.96

		26-Sep-01		Pettit		Epi		0.63

		26-Sep-01		Pettit		Meta		1.19

		26-Sep-01		Pettit		1%		9.75



Initiate fertilization of Redfish Lake

&A

&L&D&R&F



		CHLOROPHYLL a:

								DAY / MONTH		YEAR		LAKE		STRATA		DEPTH		Fb		Fa		Fb-Fa		Chl a (ug/l)		Pheo a (ug/l)				DATE		LAKE		DEPTH		Chl a (ug/l)

		EXTRACTION STARTED:						24-Jan-01		2001		Redfish		Epi		0-6		31.40		15.80		15.600		3.22		7.888				24-Jan		Redfish		Epi		3.19

		DATE		15-Feb-01				24-Jan-01		2001		Redfish		Epi		0-6		31.00		15.70		15.300		3.16		7.736

		TIME		1300

								23-Jan-01		2001		Pettit		Epi		0-6		25.40		12.70		12.700		2.62		6.422				23-Jan		Pettit		Epi		2.83

		FLOUROMETER READ:						23-Jan-01		2001		Pettit		Epi		0-6		30.00		15.40		14.600		3.02		7.382

		DATE		16-Feb-01				23-Jan-01		2001		Pettit		Epi		0-6		28.10		14.30		13.800		2.85		6.978

		TIME		1848

								23-Jan-01		2001		Alturas		Epi		0-6		21.40		11.20		10.200		2.11		5.157				23-Jan		Alturas		Epi		2.22

		ROOM TEMP:						23-Jan-01		2001		Alturas		Epi		0-6		23.10		12.40		10.700		2.21		5.410

								23-Jan-01		2001		Alturas		Epi		0-6		24.40		13.00		11.400		2.36		5.764

								24-Jan-01		2001		Stanley		Epi		0-6		13.40		6.76		6.640		1.37		3.357				24-Jan		Stanley		Epi		1.35

								24-Jan-01		2001		Stanley		Epi		0-6		13.10		6.66		6.440		1.33		3.256

		EXTRACTION STARTED:						18-Feb-01		2001		Redfish		Epi		0-6		24.40		13.10		11.300		2.33		5.714				18-Feb		Redfish		Epi		2.50

		DATE		24-May-01				18-Feb-01		2001		Redfish		Epi		0-6		26.50		13.60		12.900		2.66		6.523

		TIME		1441				18-Feb-01		2001		Redfish		LRB				0.16		0.14		0.021		0.00		0.011

		FLOUROMETER READ:						17-Feb-01		2001		Pettit		Epi		0-6		30.10		16.30		13.800		2.85		6.978				17-Feb		Pettit		Epi		2.90

		DATE		25-May-01				17-Feb-01		2001		Pettit		Epi		0-6		30.70		16.40		14.300		2.95		7.231

		TIME		900				17-Feb-01		2001		Pettit		LRB				0.12		0.09		0.021		0.00		0.011

		ROOM TEMP:						17-Feb-01		2001		Alturas		Epi		0-6		32.60		16.40		16.200		3.35		8.191				17-Feb		Alturas		Epi		3.33

								17-Feb-01		2001		Alturas		Epi		0-6		32.40		16.40		16.000		3.31		8.090

								17-Feb-01		2001		Alturas		LRB				0.12		0.08		0.031		0.01		0.016

		EXTRACTION STARTED:						8-Mar-01		2001		Redfish		Epi				26.80		14.00		12.800		2.64		6.472				8-Mar		Redfish		Epi		2.64

		DATE		24-May-01				8-Mar-01		2001		Redfish		Epi				26.70		13.90		12.800		2.64		6.472

		TIME		1441

								7-Mar-01		2001		Pettit		Epi		0-6		45.50		24.10		21.400		4.42		10.821				7-Mar		Pettit		Epi		4.48

		FLOUROMETER READ:						7-Mar-01		2001		Pettit		Epi		0-6		46.80		24.80		22.000		4.54		11.124

		DATE		25-May-01

		TIME		1110				7-Mar-01		2001		Alturas		Epi		0-6		29.20		13.70		15.500		3.20		7.837				7-Mar		Alturas		Epi		2.91

								7-Mar-01		2001		Alturas		Epi		0-6		26.00		13.30		12.700		2.62		6.422

		ROOM TEMP:						7-Mar-01		2001		Alturas		LRB				0.07		0.05		0.017		0.00		0.009

								8-Mar-01		2001		Stanley		Epi				12.70		6.76		5.940		1.23		3.003				8-Mar		Stanley		Epi		1.24

								8-Mar-01		2001		Stanley		Epi				12.50		6.47		6.030		1.25		3.049

								8-Mar-01		2001		Stanley		LRB				0.11		0.09		0.021		0.00		0.011

		EXTRACTION STARTED:						22-May-01		2001		Redfish		Epi		0-6		8.73		4.30		4.430		0.92		2.240				22-May		Redfish		Epi		0.89

		DATE		24-May-01				22-May-01		2001		Redfish		Epi		0-6		8.33		4.13		4.200		0.87		2.124

		TIME		2250				22-May-01		2001		Redfish		Meta		7-9		15.00		7.49		7.510		1.55		3.797				22-May		Redfish		Meta		1.57

								22-May-01		2001		Redfish		Meta		7-9		15.40		7.73		7.670		1.58		3.878

		FLOUROMETER READ:						22-May-01		2001		Redfish		1%		26.1		41.00		20.30		20.700		4.28		10.467				22-May		Redfish		1%		4.21

		DATE		25-May-01				22-May-01		2001		Redfish		1%		26.1		39.60		19.50		20.100		4.15		10.163

		TIME		1140				22-May-01		2001		Redfish		LRB				0.07		0.06		0.013		0.00		0.007

		ROOM TEMP:						23-May-01		2001		Pettit		Epi		0-2		4.00		1.96		2.040		0.42		1.031				23-May		Pettit		Epi		0.44

								23-May-01		2001		Pettit		Epi		0-2		4.39		2.18		2.210		0.46		1.117

								23-May-01		2001		Pettit		Meta		3-14		7.88		4.08		3.800		0.79		1.921				23-May		Pettit		Meta		0.78

								23-May-01		2001		Pettit		Meta		3-14		7.62		3.91		3.710		0.77		1.876

								23-May-01		2001		Pettit		1%		24.1		46.90		24.10		22.800		4.71		11.528				23-May		Pettit		1%		9.40

								23-May-01		2001		Pettit		1%		24.1		46.30		23.60		22.700		4.69		11.478

								23-May-01		2001		Alturas		Epi		0-4		13.90		6.82		7.080		1.46		3.580				23-May		Alturas		Epi		1.54

								23-May-01		2001		Alturas		Epi		0-4		15.20		7.41		7.790		1.61		3.939

								23-May-01		2001		Alturas		Meta		5-8		24.80		12.10		12.700		2.62		6.422				23-May		Alturas		Meta		2.74

								23-May-01		2001		Alturas		Meta		5-8		27.00		13.20		13.800		2.85		6.978

								23-May-01		2001		Alturas		1%		18.7		23.00		11.90		11.100		2.29		5.613				23-May		Alturas		1%		2.20

								23-May-01		2001		Alturas		1%		18.7		20.70		10.50		10.200		2.11		5.157

								24-May-01		2001		Stanley		Epi		0-1		7.30		3.53		3.770		0.78		1.906				24-May		Stanley		Epi		0.78

								24-May-01		2001		Stanley		Epi		0-1		7.48		3.68		3.800		0.79		1.921

								24-May-01		2001		Stanley		Meta		1-5		60.80		28.80		32.000		6.61		16.180				24-May		Stanley		Meta		6.46

								24-May-01		2001		Stanley		Meta		1-5		57.30		26.80		30.500		6.30		15.422

								24-May-01		2001		Stanley		1%		8.9		47.00		23.10		23.900		4.94		12.085				24-May		Stanley		1%		4.84

								24-May-01		2001		Stanley		1%		8.9		45.50		22.50		23.000		4.75		11.630

								24-May-01		2001		Stanley		LRB				0.07		0.05		0.020		0.00		0.010

		EXTRACTION STARTED:						5-Jun-01		2001		Redfish		Epi		0-8		12.30		6.01		6.290		1.30		3.180				5-Jun		Redfish		Epi		1.41

		DATE		6-Jun-01				5-Jun-01		2001		Redfish		Epi		0-8		14.40		7.01		7.390		1.53		3.737

		TIME		2230				5-Jun-01		2001		Redfish		Meta		9-14		21.50		10.40		11.100		2.29		5.613				5-Jun		Redfish		Meta		2.37

								5-Jun-01		2001		Redfish		Meta		9-14		23.00		11.20		11.800		2.44		5.966

		FLOUROMETER READ:						5-Jun-01		2001		Redfish		1%		15-87		43.70		22.10		21.600		4.46		10.922				5-Jun		Redfish		1%		4.44

		DATE		7-Jun-01				5-Jun-01		2001		Redfish		1%		15-87		43.70		22.30		21.400		4.42		10.821

		TIME		1030

								6-Jun-01		2001		Pettit		Epi		0-6		6.49		3.34		3.150		0.65		1.593				6-Jun		Pettit		Epi		0.67

		ROOM TEMP:		11				6-Jun-01		2001		Pettit		Epi		0-6		6.64		3.27		3.370		0.70		1.704

								6-Jun-01		2001		Pettit		Meta		7-14		10.40		5.34		5.060		1.05		2.559				6-Jun		Pettit		Meta		1.05

								6-Jun-01		2001		Pettit		Meta		7-14		10.30		5.21		5.090		1.05		2.574

								6-Jun-01		2001		Pettit		1%		24.2		47.70		25.30		22.400		4.63		11.326				6-Jun		Pettit		1%		4.72

								6-Jun-01		2001		Pettit		1%		24.2		49.00		25.70		23.300		4.81		11.781

								6-Jun-01		2001		Alturas		Epi		0-9		10.60		5.28		5.320		1.10		2.690				6-Jun		Alturas		Epi		1.14

								6-Jun-01		2001		Alturas		Epi		0-9		11.10		5.42		5.680		1.17		2.872

								6-Jun-01		2001		Alturas		Meta		10-13		11.60		5.91		5.690		1.18		2.877				6-Jun		Alturas		Meta		1.13

								6-Jun-01		2001		Alturas		Meta		10-13		10.80		5.53		5.270		1.09		2.665

								6-Jun-01		2001		Alturas		1%		19.5		22.40		12.10		10.300		2.13		5.208				6-Jun		Alturas		1%		2.06

								6-Jun-01		2001		Alturas		1%		19.5		20.60		11.00		9.600		1.98		4.854

								5-Jun-01		2001		Stanley		Epi		0-3		11.90		5.91		5.990		1.24		3.029				5-Jun		Stanley		Epi		1.22

								5-Jun-01		2001		Stanley		Epi		0-3		11.60		5.77		5.830		1.20		2.948

								5-Jun-01		2001		Stanley		Meta		4-8		35.40		17.40		18.000		3.72		9.101				5-Jun		Stanley		Meta		3.89

								5-Jun-01		2001		Stanley		Meta		4-8		37.70		18.00		19.700		4.07		9.961

								5-Jun-01		2001		Stanley		1%		11.4		53.40		25.90		27.500		5.68		13.905				5-Jun		Stanley		1%		5.89

								5-Jun-01		2001		Stanley		1%		11.4		56.30		26.80		29.500		6.09		14.916

		EXTRACTION STARTED:						20-Jun-01		2001		Redfish		Epi		0-5		7.03		3.46		3.570		0.74		1.805				20-Jun		Redfish		Epi		0.71

		DATE		20-Jun-01				20-Jun-01		2001		Redfish		Epi		0-5		6.74		3.42		3.320		0.69		1.679

		TIME		2115				20-Jun-01		2001		Redfish		Meta		6-18		11.10		5.63		5.470		1.13		2.766				20-Jun		Redfish		Meta		1.10

								20-Jun-01		2001		Redfish		Meta		6-18		10.40		5.23		5.170		1.07		2.614

		FLOUROMETER READ:						20-Jun-01		2001		Redfish		1%		25.4		50.50		26.30		24.200		5.00		12.236				20-Jun		Redfish		1%		4.82

		DATE		21-Jun-01				20-Jun-01		2001		Redfish		1%		25.4		47.50		25.00		22.500		4.65		11.377

		TIME		1519				20-Jun-01		2001		Redfish		LRB				0.13		0.12		0.001		0.00		0.001

		ROOM TEMP:

		EXTRACTION STARTED:						21-Jun-01		2001		Pettit		Epi		0-5		3.46		1.75		1.710		0.35		0.865				21-Jun		Pettit		Epi		0.35

		DATE		21-Jun-01						2001		Pettit		Epi		0-5		3.56		1.86		1.700		0.35		0.860

		TIME		1700						2001		Pettit		Meta		6-14		5.97		3.08		2.890		0.60		1.461				21-Jun		Pettit		Meta		0.59

										2001		Pettit		Meta		6-14		5.85		3.02		2.830		0.58		1.431

		FLOUROMETER READ:								2001		Pettit		1%		25.7		42.40		22.80		19.600		4.05		9.910				21-Jun		Pettit		1%		4.08

		DATE		22-Jun-01						2001		Pettit		1%		25.7		43.50		23.60		19.900		4.11		10.062

		TIME		630						2001		Pettit		LRB				0.16		0.17		-0.013		-0.00		-0.007

		ROOM TEMP:

								11-Jul-01		2001		Redfish		Epi		0-4		4.82		2.49		2.330		0.48		1.178				11-Jul		Redfish		Epi		0.48

		EXTRACTION:						11-Jul-01		2001		Redfish		Epi		0-4		4.83		2.49		2.340		0.48		1.183

		DATE		11-Jul-01				11-Jul-01		2001		Redfish		Meta		5-20		8.70		4.58		4.120		0.85		2.083				11-Jul		Redfish		Meta		0.79

		TIME		1800				11-Jul-01		2001		Redfish		Meta		5-20		7.43		3.89		3.540		0.73		1.790

								11-Jul-01		2001		Redfish		1%		27.9		38.80		20.10		18.700		3.86		9.455				11-Jul		Redfish		1%		3.80

		FLOUROMETER READ:						11-Jul-01		2001		Redfish		1%		27.9		38.60		20.50		18.100		3.74		9.152

		DATE		12-Jul-01				11-Jul-01		2001		Redfish		LRB				0.12		0.13		-0.011		-0.00		-0.006

		TIME		1130

								10-Jul-01		2001		Pettit		Epi		0-5		4.05		2.19		1.860		0.38		0.940				10-Jul		Pettit		Epi		0.43

		ROOM TEMP:						10-Jul-01		2001		Pettit		Epi		0-5		4.84		2.54		2.300		0.48		1.163

								10-Jul-01		2001		Pettit		Meta		6-20		11.20		5.77		5.430		1.12		2.746				10-Jul		Pettit		Meta		1.08

								10-Jul-01		2001		Pettit		Meta		6-20		10.40		5.35		5.050		1.04		2.553

								10-Jul-01		2001		Pettit		1%		26.1		51.60		24.80		26.800		5.54		13.551				10-Jul		Pettit		1%		10.31

								10-Jul-01		2001		Pettit		1%		26.1		48.70		25.60		23.100		4.77		11.680

								9-Jul-01		2001		Alturas		Epi		0-4		5.83		2.91		2.920		0.60		1.476				23-May		Alturas		Epi		0.60

								9-Jul-01		2001		Alturas		Epi		0-4		5.90		3.02		2.880		0.59		1.456

								9-Jul-01		2001		Alturas		Meta		5-16		7.07		3.48		3.590		0.74		1.815				23-May		Alturas		Meta		0.69

								9-Jul-01		2001		Alturas		Meta		5-16		6.25		3.15		3.100		0.64		1.567

								9-Jul-01		2001		Alturas		1%		23.5		18.70		9.86		8.840		1.83		4.470				23-May		Alturas		1%		1.80

								9-Jul-01		2001		Alturas		1%		23.5		18.30		9.75		8.550		1.77		4.323

								9-Jul-01		2001		Alturas		LRB				0.11		0.11		0.007		0.00		0.004

								10-Jul-01		2001		Stanley		Epi		0-2		6.65		3.45		3.200		0.66		1.618				10-Jul		Stanley		Epi		0.69

								10-Jul-01		2001		Stanley		Epi		0-2		7.02		3.58		3.440		0.71		1.739

								10-Jul-01		2001		Stanley		Meta		3-14		23.00		12.10		10.900		2.25		5.511				10-Jul		Stanley		Meta		2.21

								10-Jul-01		2001		Stanley		Meta		3-14		22.20		11.70		10.500		2.17		5.309

								10-Jul-01		2001		Stanley		1%		14.1		32.10		17.10		15.000		3.10		7.585				10-Jul		Stanley		1%		3.13

								10-Jul-01		2001		Stanley		1%		14.1		33.30		18.00		15.300		3.16		7.736

								23-Jul-01		2001		Redfish		Epi		0-7		6.94		3.37		3.570		0.74		1.805				23-Jul		Redfish		Epi		0.73

		EXTRACTION:						23-Jul-01		2001		Redfish		Epi		0-7		6.73		3.23		3.500		0.72		1.770

		DATE		24-Jul-01				23-Jul-01		2001		Redfish		Meta		8-17		5.75		3.01		2.740		0.57		1.385				23-Jul		Redfish		Meta		0.58

		TIME		1930				23-Jul-01		2001		Redfish		Meta		8-17		5.63		2.80		2.830		0.58		1.431

								23-Jul-01		2001		Redfish		1%		26.6		28.30		14.60		13.700		2.83		6.927				23-Jul		Redfish		1%		2.87

		FLOUROMETER READ:						23-Jul-01		2001		Redfish		1%		26.6		29.20		15.10		14.100		2.91		7.129

		DATE		25-Jul-01				23-Jul-01		2001		Redfish		LRB				0.06		0.05		0.015		0.00		0.008

		TIME		1025

								24-Jul-01		2001		Pettit		Epi		0-6		3.80		2.03		1.770		0.37		0.895				24-Jul		Pettit		Epi		0.34

		ROOM TEMP:						24-Jul-01		2001		Pettit		Epi		0-6		3.22		1.69		1.530		0.32		0.774

								24-Jul-01		2001		Pettit		Meta		7-18		6.29		3.20		3.090		0.64		1.562				24-Jul		Pettit		Meta		0.66

								24-Jul-01		2001		Pettit		Meta		7-18		6.69		3.41		3.280		0.68		1.658

								24-Jul-01		2001		Pettit		1%		26.7		47.90		20.80		27.100		5.60		13.703				24-Jul		Pettit		1%		11.18

								24-Jul-01		2001		Pettit		1%		26.7		47.70		20.70		27.000		5.58		13.652

								24-Jul-01		2002		Pettit		LRB				0.09		0.08		0.001		0.00		0.001

								6-Aug-01		2001		Redfish		Epi		0-8		7.49		3.81		3.680		0.76		1.861				6-Aug		Redfish		Epi		0.74

		EXTRACTION:						6-Aug-01		2001		Redfish		Epi		0-8		7.17		3.71		3.460		0.71		1.749

		DATE		6-Aug-01				6-Aug-01		2001		Redfish		Meta		9-20		7.62		3.97		3.650		0.75		1.846				6-Aug		Redfish		Meta		0.76

		TIME		1800				6-Aug-01		2001		Redfish		Meta		9-20		7.76		4.02		3.740		0.77		1.891

								6-Aug-01		2001		Redfish		1%		28.4		36.10		19.70		16.400		3.39		8.292				6-Aug		Redfish		1%		3.28

		FLOUROMETER READ:						6-Aug-01		2001		Redfish		1%		28.4		31.70		16.30		15.400		3.18		7.787

		DATE		7-Aug-01				6-Aug-01		2001		Redfish		LRB				0.15		0.15		0.007		0.00		0.004

		TIME		715

								5-Aug-01		2001		Pettit		Epi		0-7		4.96		2.58		2.380		0.49		1.203				5-Aug		Pettit		Epi		0.51

		ROOM TEMP:						5-Aug-01		2001		Pettit		Epi		0-7		5.17		2.66		2.510		0.52		1.269

								5-Aug-01		2001		Pettit		Meta		8-19		8.03		4.20		3.830		0.79		1.937				5-Aug		Pettit		Meta		0.82

								5-Aug-01		2001		Pettit		Meta		8-19		8.53		4.46		4.070		0.84		2.058

								5-Aug-01		2001		Pettit		1%		26.3		47.00		24.00		23.000		4.75		11.630				5-Aug		Pettit		1%		9.61

								5-Aug-01		2001		Pettit		1%		26.3		48.50		25.00		23.500		4.85		11.882

								4-Aug-01		2001		Alturas		Epi		0-8		5.10		2.51		2.590		0.54		1.310				4-Aug		Alturas		Epi		0.53

								4-Aug-01		2001		Alturas		Epi		0-8		5.09		2.56		2.530		0.52		1.279

								4-Aug-01		2001		Alturas		Meta		9-18		9.89		5.02		4.870		1.01		2.462				4-Aug		Alturas		Meta		1.04

								4-Aug-01		2001		Alturas		Meta		9-18		10.40		5.20		5.200		1.07		2.629

								4-Aug-01		2001		Alturas		1%		23.5		15.30		7.99		7.310		1.51		3.696				4-Aug		Alturas		1%		1.57

								4-Aug-01		2001		Alturas		1%		23.5		16.40		8.53		7.870		1.63		3.979

								4-Aug-01		2001		Alturas		LRB				0.07		0.07		0.001		0.00		0.001

								5-Aug-01		2001		Stanley		Epi		0-6		5.24		2.65		2.590		0.54		1.310				5-Aug		Stanley		Epi		0.55

								5-Aug-01		2001		Stanley		Epi		0-6		5.51		2.77		2.740		0.57		1.385

								5-Aug-01		2001		Stanley		Meta		7-14		13.30		7.05		6.250		1.29		3.160				5-Aug		Stanley		Meta		1.32

								5-Aug-01		2001		Stanley		Meta		7-14		13.70		7.15		6.550		1.35		3.312

								5-Aug-01		2001		Stanley		1%		16.9		20.80		10.90		9.900		2.05		5.006				5-Aug		Stanley		1%		2.15

								5-Aug-01		2001		Stanley		1%		16.9		23.30		12.40		10.900		2.25		5.511

								20-Aug-01		2001		Redfish		Epi		0-9		12.50		6.28		6.220		1.28		3.145				20-Aug		Redfish		Epi		1.31

		EXTRACTION:						20-Aug-01		2001		Redfish		Epi		0-9		12.80		6.35		6.450		1.33		3.261

		DATE		21-Aug-01				20-Aug-01		2001		Redfish		Meta		10-21		6.66		3.59		3.070		0.63		1.552				20-Aug		Redfish		Meta		0.68

		TIME		2100				20-Aug-01		2001		Redfish		Meta		10-21		7.40		3.92		3.480		0.72		1.760

								20-Aug-01		2001		Redfish		1%		27.5		31.50		16.50		15.000		3.10		7.585				20-Aug		Redfish		1%		3.13

		FLOUROMETER READ:						20-Aug-01		2001		Redfish		1%		27.5		31.70		16.40		15.300		3.16		7.736

		DATE		22-Aug-01				20-Aug-01		2001		Redfish		LRB				0.15		0.16		-0.007		-0.00		-0.004

		TIME		900

								21-Aug-01		2001		Pettit		Epi		0-8		5.56		2.76		2.800		0.58		1.416				21-Aug		Pettit		Epi		0.60

		ROOM TEMP:						21-Aug-01		2001		Pettit		Epi		0-8		6.01		2.99		3.020		0.62		1.527

								21-Aug-01		2001		Pettit		Meta		9-21		43.80		23.60		20.200		4.17		10.214				21-Aug		Pettit		Meta		4.34

								21-Aug-01		2001		Pettit		Meta		9-21		45.90		24.10		21.800		4.50		11.023

								21-Aug-01		2001		Pettit		1%		26		11.70		6.12		5.580		1.15		2.821				21-Aug		Pettit		1%		2.22

								21-Aug-01		2001		Pettit		1%		26		10.80		5.61		5.190		1.07		2.624

								21-Aug-01		2001		Pettit		LRB				0.17		0.13		0.036		0.01		0.018

								8-Sep-01		2001		Redfish		Epi		0-11		17.90		9.02		8.880		1.83		4.490				8-Sep		Redfish		Epi		1.85

		EXTRACTION:						8-Sep-01		2001		Redfish		Epi		0-11		18.30		9.31		8.990		1.86		4.546

		DATE		8-Sep-01				8-Sep-01		2001		Redfish		Meta		11-20		15.00		7.89		7.110		1.47		3.595				8-Sep		Redfish		Meta		1.50

		TIME		2300				8-Sep-01		2001		Redfish		Meta		11-20		15.50		8.04		7.460		1.54		3.772

								8-Sep-01		2001		Redfish		1%		24.2		23.90		12.30		11.600		2.40		5.865				8-Sep		Redfish		1%		2.46

		FLOUROMETER READ:						8-Sep-01		2001		Redfish		1%		24.2		25.80		13.60		12.200		2.52		6.169

		DATE		9-Sep-01

		TIME		1420				9-Sep-01		2001		Pettit		Epi		0-10		6.03		3.20		2.830		0.58		1.431				9-Sep		Pettit		Epi		0.59

								9-Sep-01		2001		Pettit		Epi		0-10		6.48		3.58		2.900		0.60		1.466

		ROOM TEMP:						9-Sep-01		2001		Pettit		Meta		11-19		10.40		5.62		4.780		0.99		2.417				9-Sep		Pettit		Meta		1.01

								9-Sep-01		2001		Pettit		Meta		11-19		10.70		5.69		5.010		1.03		2.533

								9-Sep-01		2001		Pettit		1%		25.6		40.50		21.70		18.800		3.88		9.506				9-Sep		Pettit		1%		7.71

								9-Sep-01		2001		Pettit		1%		25.6		40.20		21.70		18.500		3.82		9.354

								21-Aug-01		2001		Pettit		LRB				0.09		0.06		0.034		0.01		0.017

								7-Sep-01		2001		Alturas		Epi		0-11		7.15		3.66		3.490		0.72		1.765				7-Sep		Alturas		Epi		0.73

								7-Sep-01		2001		Alturas		Epi		0-11		7.25		3.70		3.550		0.73		1.795

								7-Sep-01		2001		Alturas		Meta		12-20		14.20		7.19		7.010		1.45		3.545				7-Sep		Alturas		Meta		1.44

								7-Sep-01		2001		Alturas		Meta		12-20		14.10		7.18		6.920		1.43		3.499

								7-Sep-01		2001		Alturas		1%		24		23.20		11.90		11.300		2.33		5.714				7-Sep		Alturas		1%		2.38

								7-Sep-01		2001		Alturas		1%		24		23.50		11.80		11.700		2.42		5.916

								7-Sep-01		2001		Alturas		LRB				0.17		0.13		0.043		0.01		0.022

								8-Sep-01		2001		Stanley		Epi		0-7		6.78		3.63		3.150		0.65		1.593				8-Sep		Stanley		Epi		0.63

								8-Sep-01		2001		Stanley		Epi		0-7		6.37		3.46		2.910		0.60		1.471

								8-Sep-01		2001		Stanley		Meta		8-16		14.20		7.61		6.590		1.36		3.332				8-Sep		Stanley		Meta		1.33

								8-Sep-01		2001		Stanley		Meta		8-16		13.20		6.89		6.310		1.30		3.191

								8-Sep-01		2001		Stanley		1%		15.6		19.60		10.30		9.300		1.92		4.702				8-Sep		Stanley		1%		2.03

								8-Sep-01		2001		Stanley		1%		15.6		21.50		11.10		10.400		2.15		5.259

								26-Sep-01		2001		Redfish		Epi		0-12		11.10		5.77		5.330		1.10		2.695				26-Sep		Redfish		Epi		1.64

		EXTRACTION:						26-Sep-01		2001		Redfish		Epi		0-12		21.00		10.50		10.500		2.17		5.309

		DATE		10-Oct-01				26-Sep-01		2001		Redfish		Meta		13-19		13.70		6.92		6.780		1.40		3.428				26-Sep		Redfish		Meta		1.39

		TIME		1000				26-Sep-01		2001		Redfish		Meta		13-19		13.70		6.99		6.710		1.39		3.393

								26-Sep-01		2001		Redfish		1%		27.2		22.10		12.20		9.900		2.05		5.006				26-Sep		Redfish		1%		1.96

		FLOUROMETER READ:						26-Sep-01		2001		Redfish		1%		27.2		20.40		11.30		9.100		1.88		4.601

		DATE		11-Oct-01

		TIME		1130				26-Sep-01		2001		Pettit		Epi		0-11		6.23		3.23		3.000		0.62		1.517				26-Sep		Pettit		Epi		0.63

								26-Sep-01		2001		Pettit		Epi		0-11		6.32		3.24		3.080		0.64		1.557

		ROOM TEMP:		53				26-Sep-01		2001		Pettit		Meta		12-20		12.10		6.46		5.640		1.17		2.852				26-Sep		Pettit		Meta		1.19

								26-Sep-01		2001		Pettit		Meta		12-20		12.30		6.46		5.840		1.21		2.953

								26-Sep-01		2001		Pettit		1%		25.2		52.30		28.70		23.600		4.88		11.933				26-Sep		Pettit		1%		9.75

								26-Sep-01		2001		Pettit		1%		25.2		52.60		29.00		23.600		4.88		11.933






