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Photo 1: View of South Twin Lake and connective channel to North Twin Lake.

Introduction

South Twin Lake is located approximately 9 miles west of Inchelium in Ferry County on the Colville Confederated Tribes Reservation in north central Washington State.  From June 8 to June 16, 2003 the lake was sampled to determine habitat, fish population parameters and wild/hatchery fish interactions. This sample was performed in compliance with the Independent Scientific Review Panel mandate to monitor and evaluate the Colville Tribal Fish Hatchery production and release of resident salmonids into reservation waters.  Dan Fairbank directed the procedure, while David Christensen, Larry Boyd, Marvin Bob and Levi Morris carried out the fieldwork.

	Table 1. Physical Data of South Twin Lake

	Elevation
	2,572 ft

	Surface Area
	1,020 ac

	Volume
	34,200 ac-ft

	Maximum Depth
	57 ft

	Mean Depth
	25 ft

	Trophic State
	Eutrophic


South Twin Lake is a 1,020 acre water body and an important aspect of the Inchelium watershed. The lake is fed by three unnamed tributaries and eventually drains into Stranger Creek. Drainage into the creek is either through a controlled artificial outlet in the channel or a spillway on the east bank. (Halfmoon 1978). South Twin is integrally connected to North Twin Lake through a shallow channel. See photo 1 and Figure 1. Collectively, the two lakes are referred to as “Twin Lakes”. The lake reaches a maximum depth of 57ft. Dense aquatic macrophyte growth dominates 80-90% of the littoral zone and 100% of the channel between the two lakes.  The surrounding terrain is mountainous and dominated by fir and Ponderosa pine. Intensive logging practices have occurred in the watershed within the last 10 years. Access to the lake is excellent with a well-maintained paved road along the east shore. Development of elaborate homes, numerous trailers, cabins and camping areas have occurred along the east shoreline. A private resort exists along the east shore offering lodging, boat ramps, swimming, fishing and picnicking.  Refer to Figure 1. 

The lake contains an illegally introduced population of largemouth bass Micropterus salmoides and golden shiners Notemigonus crysoleucas. Both populations are extensive in the lake and dominate the fish community. Electrofishing and gillnetting surveys conducted in 7/03 yielded 1454 largemouth bass and 1446 golden shiners. Brook trout Salvelinus fontinalis and rainbow trout Oncorhynchus mykiss also exist in the lake. Sampling procedures yielded 31 brook and 14 rainbow trout. 

The rainbow and brook trout fisheries are supplemented by fish raised at the tribal hatchery in Bridgeport, WA. For the last four years the tribe has planted an average of 90,127 rainbow trout and 78,324 brook trout each year into S. Twin Lake. Little is known about natural reproduction in the lake. However, Halfmoon, 1978 described brook trout spawning in the tributaries and along the shoreline. 
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Methods


South Twin Lake was sampled for one night using two 250 ft. by 6 ft. sinking experimental monofilament gill nets.  The nets were set at 8:30 pm and pulled the next day at 7:30 am for an approximate set of 11 hours.  One net was set along the northwestern shore while the second was set along the southeastern shoreline.  

Two trap nets with two leading ends were used for one night. One was placed in a cove on the northwest side of the lake.  The other was placed in the southern most cove. Both were 
Figure 1. Bathymetric map of South Twin Lake that illustrates                          
placed in approximately 4 feet of  
depth in feet, tributaries, channel and development.

water for one night. The net was 

set at 9 pm and pulled the next day at 6 am for an approximate set of 9 hours. Refer to Figure 1.

The entire shoreline of South Twin Lake was sampled using a Smith-Root GPP 5.0 electrofishing boat with umbrella shaped anodes and hanging cable cathodes. The boat was fixed with a 5000-watt generator. Range and duty cycle were adjusted when appropriate to solicit fish taxis (response to electrical current).  Sampling the entire shoreline took approximately five nights. 

All rainbow and brook trout were sampled for length, weight and elastomer tag identification. Largemouth bass and golden shiners were sampled for length and weight measurements. Community composition, relative abundance, length class frequencies and relative weights (Wr) were determined for rainbow trout, brook trout and largemouth bass. Preferred stock densities (PSD) were determined for largemouth bass. Only fish over 100mm were considered in the samples due to collection bias associated with smaller fish.  

Relative weights (Wr) were determined by two formulas:

1. Power Function  Ws = a*(L^b)

Estimated values of (a) and (b) come from the regression line graphed from the log length (x-axis) against the log weight (y-axis) of the species. The slope is represented by (a) while the y-intercept is represented by (b). These values can be obtained for the species on page 462, Table 15.1 of Fisheries Techniques, second edition produced by the American Fisheries Society, 1996. 

2. Relative Weight  Wr = 100*(W/Ws)

Preferred stock density (PSD) was calculated by the equation:

PSD = (# of fish >or= minimum quality length / # of fish >or= stock length) * 100

Minimum quality and stock lengths for various species is contained on page 464, Table 15.2 of Fisheries Techniques, second edition produced by the American Fisheries Society, 1996.

Habitat data was collected from South Twin Lake on 7/15/03.  Information collected were secchi disc depth, conductivity, percent littoral macrophyte community, three macroinvertebrate samples from random locations using D-nets, three zooplankton samples taken from each third of the length of the lake with a standard hoop trawl. Macroinvertebrate and zooplankton samples will not be processed until winter and will not be discussed in this report. Oxygen and temperature profiles were taken from the deepest location in the lake with an Oxy-guard meter.

Results

Electrofishing the entire shoreline yielded 1398 largemouth bass, 975 golden shiners, 36 redside shiners Richardsonius balteteus and 5 rainbow trout. Two gill net sets for 1 night yielded 56 largemouth bass, 426 golden shiners, 9 rainbow trout and 31 brook trout. Two trap net sets for 1 night yielded 45 golden shiners. Largemouth bass comprise 48.78% of the sample while golden shinerscomprise 48.51%, redside shiners 1.21%, brook trout 1.04% and rainbow trout .47%. Refer to Figure 2 for species composition histogram.
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Figure 3 and 4 refers to the length class distribution of largemouth bass and golden shiners. Ninety-two percent of the largemouth bass sampled are 230-239mm or smaller. Golden shiners exhibit a bell shaped distribution with all fish between 70-219mm. Figure 5 and 6 refer to rainbow and brook trout length class distribution. Rainbow trout

Figure 2. Species composition histogram of fish sampled from South Twin Lake 7/03. Rainbow trout RBT, brook trout BKT, largemouth bass LMB, redside shiner RSS, golden shiner GDS.

exhibited two distinct size groups of 220-289mm and 320-369mm. Brook trout also showed two separate size groups. The first consisted of 8 fish between 270-299mm. The second group consists of 23 fish between 320-409mm.
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Figure 3 and 4.  Length class distribution of largemouth bass and golden shiners sampled from South Twin Lakes 7/03. 
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Figure 5 and 6. Length class distribution of rainbow trout and brook trout sampled from South Twin Lake 7/03.

Relative weights (Wr) of largemouth bass are all between 88 and 128. Brook trout expressed values between 92 and 128. Rainbow trout were all between 86 and 127. In general, all three species displayed a general increase in relative weight with an increase in fish length. Refer to Figures 7,8 and 9 for relative weight values. Preferred stock density (PSD) for largemouth bass was 22.
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Figure 7. Relative weight (Wr) distribution of largemouth bass sampled from South Twin Lake 7/03.
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Figure 8 and 9. Relative weights (Wr) distribution of brook and rainbow trout sampled from South Twin Lake 7/03.

Secchi disc recording was 4m and conductivity was 81 microsiemens. Aquatic macrophytes comprise 80% of the littoral zone. Figure 10 comprises oxygen-temperature graphs for 7/16/03 and 2/11/03. The summer graph depicts water temperatures of 25C at the surface to 22.5C at 5m. Dissolved oxygen increases from 8.5mg/l at the surface to 15.3mg/l at 7m and decreases to 7.7mg/l at 16m. The thermocline exists between 5m and 7m. The winter graph depicts dissolved oxygen levels of 12.3mg/l at the surface decreasing rapidly to 7.3mg/l at 1m and remaining near 7mg/l to 8m and then decreasing to .7mg/l at 11m.
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Figure 10 and 11. Oxygen-temperature graphs for South Twin Lake representing sampling periods 7/16/03 and 2/11/03.

Discussion

The sample of 2,981 fish taken from South Twin Lake was dominated by largemouth bass (48.78% of the sample) and golden shiners (48.51% of the sample). Refer to Figure 2. Neither of these two fish species appeared in gill net samples taken in 1965, 1975 (Halfmoon, 1978). However, redside shiners were abundant in the 1965 sample but only 36 were sampled despite the increased effort in our 7/03 sample. Redside shiners may be suppressed by a more dominant golden shiner.

Ninety-two percent of the largemouth bass sampled were less than 250mm and PSD estimates were only 22. See Figure 3. These values indicate good recruitment but possible stunting of the population and inability to survive to larger sizes. This could be due to competition between juvenile bass and golden shiners that exists in the lake. Many of the bass may not be able to obtain adequate size to consume the golden shiners and cannot sustain themselves on the other food sources due to competition. The lack of predation on golden shiners by bass could have allowed for the large population of shiners to exist.

However, relative weights (Wr) for largemouth bass are all near 100 and up to 128 for fish above 150mm. This indicates that the fish are in good overall condition. Refer to Figure 7 for relative weight (Wr) graph for largemouth bass. High relative weights like these are not consistent with a population of bass containing a low PSD of 21.97 and left-skewed size class distribution due to competition, excessive recruitment, poor environmental conditions, or the combination. Currently, the limit for bass at South Twin Lake is 25 fish of any size. Angler catch records could be made and analyzed to determine if the absence of mid-sized bass is due to harvest or environmental conditions.

Though brook and rainbow trout only consisted of 1.51% of the sampled population, relative weights (Wr) for these fish were all near or above 100, indicating good condition. Refer to Figures 8 and 9 for brook and rainbow trout relative weights (Wr). However, all rainbow trout had an adipose fin clip indicating that they were hatchery reared. All rainbows raised in the tribal hatchery are triploided fish. This could indicate why the rainbow trout relative weights (Wr) were near or above 100. Non-triploided fish may have a lower relative weight (Wr) value.

Two distinct size classes exist for brook trout as indicated in Figure 6. The first is a smaller group of 8 fish between 270-299mm. Seven of the eight fish sampled had adipose clips and one also contained an orange elastomer tag indicating it was planted this year. Most likely each fish in this group were planted this year. Only 2 fish had adipose fin clips in the larger group of fish (23 fish between 320mm-410mm). Those two fish did not contain elastomer marks so stocking dates cannot be determined. The 21 non-marked fish may have been wild fish.

The rainbow trout sample contained two distinct size classes. See Figure 5. The first size class between 190mm and 289mm contained 11 hatchery fish with one orange elastomer mark indicating it was planted this year.  The second group between 320mm-359mm  contained 3 hatchery fish most likely planted in 2002 or were adult triploided fish planted in 2003.

Management Recommendations

Because the Colville Tribe policy is to remove illegally introduced non-native fishes from reservation waters then considerations should be made for largemouth bass and golden shiner removal.  Interspecific competition for zooplankton and macroinvertebrates between bass and shiners could be deleterious to the more desirable brook and rainbow trout. However, high relative weights for both trout species do not indicate this is occurring at this time.

Removal could be done mechanically or chemically. Mechanical would need to be ongoing and would only control the problem. Chemical control would eliminate the problem but would damage other organisms. Chemical control does not guarantee permanent removal. Repopulation of problem fishes years after chemical treatment is common.

Leaving the bass in the lake could attain biological control. Since mid-sized bass make up the majority of the predating population and are almost absent in South Twin Lake then efforts should be made to protect these fish. An increase in mid-sized bass could reduce the number of shiners in the lake. If creel data indicates that harvest is causing the decline in mid-sized bass then slot-limits should be established allowing for the harvest of the smaller and larger individuals while protecting the middle-sized fish. Planting larger trout species that are capable of predating on the shiners may also help reduce the shiner population and eventually benefiting the trout fishery. Mechanical removal could also be used simultaneously.

Efforts should be made to improve water quality in the lake. Oxygen-temperature profiles taken on 7/15/03 and 2/11/03 show adequate oxygen levels >5mg/l for salmonid survival.  See Figure 10 and 11. However, extensive macrophyte growth and production over 80-90% of the littoral zone may be encouraging bass and shiner growth and survival and thus impacting the salmonid fishery. A study and management plan should be made to determine nutrification sources and possible solutions. 

A study to determine levels of natural recruitment and survival should be conducted. Small, natural recruited salmonids may experience poor growth and survival due to interspecific competition with juvenile bass and golden shiners.  These fish may also fall prey to larger bass. The trout that survive these conditions may find sufficient food organisms as they reach larger sizes as expressed by the brook trout relative weights (Wr) in Figure 8.

Currently a mechanical removal program is underway for largemouth bass and golden shiners. Removal is done using an electrofihing boat and will be conducted at an experimental basis for several weeks.
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