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Background


The Salmonid Rivers Observatory Network (SaRON) is a long-term study of river habitats and ecosystem processes, which examines rivers throughout the North Pacific Rim Eco-Region (Alaska, Russia, British Columbia).  SaRON entails a cross-site comparison sampling protocol which is being conducted in exactly the same manner at the all of the network rivers.  We are involving Federal, State, Provincial, Tribal, NGO and local entities with management or conservation interests in our work.  Current partners include: The Yukon Delta National Wildlife Refuge (USFWS), Bethel, AK; Moscow State University, Russia; Wild Salmon Center, Portland, OR; Alaska Science Center (USGS), Anchorage, AK; Na'na'kila Institute and the Haisla First Nation, Kitamaat, BC; the Kitsumkalum Band of the Tsimshian First Nation, Terrace, BC; the Taku River Tlingit First Nation, Atlin, BC, and the Iskut First Nation, Iskut, BC.  

Current study rivers

Kwethluk River, Alaska, USA       


                                     Mulchatna River, Alaska USA         Chitina River, Alaska, USA                                                        
     Kitlope River, British Columbia, Canada 


Skeena River, British Columbia, Canada                                             Taku River, British Columbia, Canada

Stikine River, British Columbia, Canada                                 Exchamshiks River, British Columbia, Canada

Kekhta River, Kamchatka, Russia                                                                    Kol River, Kamchatka, Russia                                            Pympta River, Kamchatka, Russia

Objectives
1) Understand the non-linear ecological processes that drive the Shifting Habitat Mosaic (Stanford et al. 2005. Verh.  Internat. Verein.  Limnol.) of alluvial floodplains, and how salmon subsidies (escaping salmon) influence ecosystem bioproductivity and biodiversity.

2) Make recommendations based on SaRON ecosystem research in order to enhance and educate the current paradigm of salmon-river management, conservation, and restoration.

An important aspect of SaRON research is to understand how and why juvenile salmon utilize multiple lateral habitat types of alluvial floodplains.    Our hypothesis is that these lateral habitats are extremely important rearing habitats, which are often overlooked and have been altered or impacted in many regulated rivers.  Due to the pristine nature of our study rivers we are able to study juvenile salmon in their natural state and investigate everything from distribution and species diversity to feedback loops between escaping adult salmon and rearing juveniles.    

Across the SaRON sites, the life history diversity of rainbow trout/steelhead is being used as an indicator of general habitat conditions.  This species is known to occupy many different habitat types both in freshwater and oceanic environments.  Our hypothesis is that because of intraspecific diversity and distribution, rainbow trout/steelhead is a key indicator species.  Although anadromous steelhead are not known to occur in the Kwethluk River, resident Rainbow Trout are abundant and widely distributed and thus still an integral part of our research efforts.  

2008 Collection Activities


On the Kwethluk River during the 2008 field season, we studied juvenile salmonid distribution and densities by electrofishing extensively and supplementing with minnow trapping in certain habitat types. All sites were blocked with nets when possible. We conducted triple-pass electrofishing at 12 sites and minnow trapped at 4 beaver ponds (also 3 “pass” depletion) for a total of 16 sites within our long-term reference study areas. These study sites represented a variety of habitat types and consisted of 3 tundra tributaries, 6 orthofluvial/parafluvial spring brooks, 3 main-channel shallow shorelines and 4 beaver ponds. Our goal was to sample each of these sites three times (spring, summer and fall), though some were not sampled during each season due to logistical constraints, weather and/or the presence of adult spawning salmonids. We had a total of 44 sampling events within our long-term reference study area (9 at tundra tributaries, 16 at spring brooks, 9 at main channel shallow shorelines and 10 at beaver ponds). In addition to our work on these long-term study sites, we conducted three synoptic float trips from Boundary Lake to our research camp, each float lasting 10 days.  These floats were temporally spread throughout the field season and research locations were spatially spread out in order to capture variation associated with seasonality and potential differences along the longitudinal gradient of the river. Our synoptic sites consisted of 3 spring brooks and 7 main channel shallow shorelines for a total of 10 sites.  Each of these sites was electrofished three times, for a total of 30 electrofishing events.

Combined we had 26 study sites, 22 of those were electrofished and four were minnow-trapped. Our 62 electrofishing and 10 minnow trapping events yielded a grand total of 11,413 fish caught. Each of these fish was identified (sculpins were not identified to species level) length (mm) and weight (g) measured, and condition recorded.  For those sampling events where >100 of a species and cohort were caught only the 1st 100 were measured and weighed.  The rest were counted. Overall incidental mortality remained very low at 1.79% for the 10,772 fish caught from electrofishing activities. When possible, those mortalities were utilized for our lethal sampling needs. See Table 1 for a complete summary of electrofishing mortality by species. Table 2 summarizes each sampling event by location, date and species composition. Please refer to the attached Microsoft Excel spreadsheet for specific details of each location, event and associated fish data.

  
Triple-pass electrofishing was very effective and is crucial in obtaining adequate depletion in order to perform statistically sound population estimates.  No electrofishing was conducted where adult salmonids were present. Care was taken to avoid redds and areas where current or previous spawning activity was apparent. In the five years we have been electrofishing on the Kwethluk River we have had no mortalities or harassment of adult rainbow trout or other salmonids associated with electrofishing.  This was our third year conducting triple-pass electrofishing and our overall mortality rate remains low (< 4%).  We “rested” each reach for at least one hour in between passes which decreases the stress on fish, as they tend to come out from cover and are easier to capture on the next pass.  Additionally, this allows us to assume our capture probabilities are roughly similar between passes.  We believe this demonstrates that when used appropriately, triple-pass electrofishing is a robust and effective method for fisheries researchers. 

In addition to electrofishing, adult rainbow trout, Dolly Varden char and salmon spp. were captured opportunistically by angling at various locations.  Measurements on these fish included length, girth, and sex. Some samples were taken to analyze lipid and stable isotopes., and fin clips were taken for DNA analysis.  Population structure and growth rates will be ascertained through age analysis of fish scales and otoliths.  A summary of all lethal samples from all methods of collection are provided in Table 3.  

Other sampling activities at study sites included standardized macro-invertebrate sampling for biomass, density and identification; algae samples for C:N & stable isotope analysis; stable isotope samples from the three most prominent riparian vegetation species (during summer sampling); water chemistry and point measures; substrate size; water velocity; habitat metrics (depth & width at 5 cross sections); Acoustic Doppler Profiling (ADP) of  thalweg and cross sections; and count and measurement of all woody debris within electrofishing reaches.

Table 1.  Summary of incidental mortality during electrofishing by species for the Kwethluk River SaRON electrofishing in 2008.
	Species
	Data
	Mortalities
	Survivors
	Total

	Alaska

Blackfish
	Count
	0
	82
	82

	
	Percent
	0
	100
	100

	Arctic

Grayling
	Count
	0
	10
	10

	
	Percent
	0
	100
	100

	Arctic

Lamprey
	Count
	0
	92
	92

	
	Percent
	0
	100
	100

	Chinook

salmon
	Count
	14
	361
	375

	
	Percent
	3.73
	96.27
	100

	Chum

salmon
	Count
	4
	88
	92

	
	Percent
	4.35
	95.65
	100

	Coho

salmon
	Count
	116
	4298
	4414

	
	Percent
	2.63
	97.37
	100

	Dolly Varden

charr
	Count
	1
	233
	234

	
	Percent
	1.43
	99.57
	100

	Pink

salmon
	Count
	0
	1
	1

	
	Percent
	0
	100
	100

	Lamprey,
unspeciated
	Count
	0
	4
	4

	
	Percent
	0
	100
	100

	Round

Whitefish
	Count
	0
	1
	1

	
	Percent
	0
	100
	100

	Sculpin,
unspeciated
	Count
	15
	4204
	4219

	
	Percent
	0.35
	99.65
	100

	Sockeye

Salmon
	Count
	16
	602
	618

	
	Percent
	2.59
	97.41
	100

	Steelhead/rainbow

Trout
	Count
	27
	602
	629

	
	Percent
	4.29
	95.71
	100

	Unknown
	Count
	0
	1
	1

	
	Percent
	0
	1
	100

	Total Count

Total Percent
	
	193
	10,579
	10,772

	
	
	1.79%
	98.21%
	100%


Table 2: Summary of species composition for electrofishing and minnow trapping at Kwethluk River sites in 2008.  CO: Coho Salmon, TW: Chinook salmon, KE: Chum salmon, HU: Pink salmon, NE: Sockeye salmon, MY: Rainbow Trout, DV: Dolly Varden Char, GR: Arctic Grayling, SU: Sculpin (unspeciated), BF: Alaska Blackfish, LY: Arctic Lamprey (ammocoetes only), LU: Lamprey (unspeciated), WF: Whitefish, PP: nine-spine stickleback, UN: Unknown species.

	Site

Date
	Total Fish Captured
	Species Composition (%)

	AC

7/12
	16
	BF(12.5), TW(81.25), CO(6.26)

	8/18
	47
	BF(14.89), TW(21.28), CO(63.83)

	9/25
	5
	CO(100)

	AS

6/24
	191
	BF(0.52), KE(3.66), CO(81.67), DV(1.57), SU(3.14), NE(9.42)

	8/13
	295
	CO(67.46),DV(4.07), MY(0.68), SU(22.71), NE(5.08)

	9/16
	202
	TW(2.47), CO(53.46), DV(0.99), MY(8.91), SU(32.67), NE(1.48)

	AT

6/24
	216
	KE(4.63), CO(21.3), DV(2.78), SU(75.46)

	8/12
	324
	LY(4.32), TW(1.54), DV(0.62), MY(18.52), SU(74.69), NE(0/31)

	9/16
	38
	TYW(2.63), DV(2.63), MY(76.32), SU(18.42)

	
	
	

	BD

6/22
	209
	TW(6.22), CO(18.66), DV(2.39), SU(72.25), NE(0.48)

	8/10
	22
	LY(9.09), SU(90.91)

	9/14
	3
	LY(33.33), CO(33.33), SU(33.33)

	BO

6/19
	164
	CO(6.71), DV(3.05), SU(5.49), NE(84.76)

	9/10
	5
	CO(40.0), SU(40.0), NE(20.0)

	BS

7/2
	154
	LY(8.44), TW(3.25), KE(9.09), CO(33.77), MY(0.65), SU(21.43), NE(23.38)

	7/25
	181
	BF(0.55), LY(11.05), TW(12.71), KE(1.66), CO(40.88), MY(3.31), SU(26.52), NE(3.31)

	9/22
	97
	LY(3.09), GR(3.09), TW(6.19), KE(1.03),CO(54.64), MY(15.46), SU(14.43), NE(2.06) 

	CB

7/8
	36
	BF(8.33), CO(75.0), PP(5.56), SU(11.11)

	7/30
	44
	BF(20.45), TW(4.54), CO(68.18), PP(2.27), SU(4.54)

	9/3
	47
	BF(23.4), CO(63.83), PP(12.77)

	CS

7/20
	39
	BF(7.69), SU(10.26), NE(82.05)

	8/25
	25
	BF(40.0), LY(8.0), CO(24.0), MY(4.0), SU(8.0), NE(16.0)

	9/23
	13
	BF(84.61), CO(15.39)

	EC

7/7
	265
	TW(0.38), CO(98.87), SU(0.75)

	8/23
	432
	TW(7.64), CO(92.36)

	9/20
	5
	CO(100.0)

	EM

6/29
	44
	CO(45.45), MY(2.27), SU(52.27)

	8/19
	158
	GR(0.63), TW(18.99), CO(15.19), MY(333.54), SU(25.32), DV(0.63), NE(0.63), LY(5.06)  

	9/5
	73
	TW(12.33), CO(1.37), MY(26.03), SU(60.27)

	FC

6/21
	216
	TW(7.41),CO(3.24), DV(4.63), SU(87.96), NE(9.26)

	8/9
	123
	DV(2.43), SU(96.75), NE(0.81)

	9/13
	272
	TW(0.37), DV(5.15), SU(94.48)

	GA

7/3
	229
	BF(0.44), TW(0.87), CO(93.89), SU(4.8)

	8/1
	204
	LY(0.98), CO(90.20), SU(8.82)

	9/25
	47
	CO(97.87), DV(2.13)

	GB

7/3
	74
	CO(97.3), SU(2.7)

	GZ

6/20
	103
	CO(10.68), DV(5.83), SU(82.52), NE(0.97)

	8/8
	49
	DV(4.08), SU(95.92)

	9/12
	31
	CO(6.45), DV(6.45), SU(87.1)

	JC

6/12
	212
	BF(8.02), LY(1.89), TW(4.24), CO(8.02), DV(0.47), LU(1.41), SU(73.11), NE(2.83)

	8/26
	88
	LY(6.82), TW(2.27), CO(25.0), SU(65.91)

	9/24
	31
	SU(100.0)

	JX

7/6
	522
	BF(0.77), LY(0.38), TW(2.68), KE(3.06), CO(71.84), SU(9.19), NE(12.07)

	8/16
	297
	BF(0.67), LY(0.34), TW(2.69), CO(86.19), MY(1.35), SU(2.69), NE(6.06)

	9/19
	721
	BF(1.39), GR(0.14), LY(0.97), TW(0.83), CO(81.83), MY(3.33), SU(1.94), NE(9.57) 

	KB

6/18
	97
	TW(5.15), CO(20.62), DV(11.34), SU(57.73), NE(5.15)

	8/6
	254
	TW(1.57), CO(1.54), DV(7.48), SU(88.58), NE(0.78)

	9/10
	29
	DV(13.79), SU(86.21)

	LM

7/1
	58
	BF(1.72), CO(20.69), SU(77.59)

	7/22
	35
	CO(37.14), SU(62.86)

	8/28
	17
	SU(88.23), TW(5.88), MY(5.88)

	MM

6/30
	151
	KE(151), CO(41.06), SU(65.29), NE(1.32)

	7/24
	150
	TW(6.67), KE(2.67), CO(0.67), UN(0.67), HU(0.67), MY(14.0), SU(74.67)

	8/13
	113
	LY(3.54), TW(1.77), MY(23.89), SU(70.8)

	MO

7/5
	178
	BF(1.12), TW(0.56), KE(24.16), CO(53.37), SU(7.3), NE(13.48)

	7/29
	262
	TW(2.29), KE(0.38), CO(77.86), DV(0.38), SU(3.05), NE(16.03)

	9/26
	532
	BF(0.19), CO(81.2), MY(8.08), DV(0.19), SU( 2.44), NE(8.08)

	NM

6/26
	84
	TW(17.86), CO(11.9), DV(3.57), SU(66.67)

	8/14
	281
	MY(44.84), SU(55.16)

	9/18
	103
	TW(0.97), MY(22.33), SU(76.7)

	NS

8/18
	247
	BF(0.81), TW(12.95), CO(56.27), LU(0.4), MY(3.64), SU(14.98), NE(10.93)

	TP

6/23
	318
	TW(1.57), CO(61.01), DV(0.31), MY(0.31), SU(36.79)

	8/11
	327
	TW(0.92), DV(0.31), MY(32.11), SU(66.67)

	9/15
	102
	LY(0.98), MY(30.39), SU(68.63)

	TT

6/9
	72
	BF(1.39), TW(1.39), CO(11.11), DV(22.22), MY(2.78), SU(61.11)

	7/21
	113
	BF(1.77), TW(1.77), CO(15.93), DV(20.35), SU(60.18)

	8/27
	109
	BF(0.92), GR(2.75), TW(14.68), CO(15.6), DV(28.44), SU(36.7), WF(0.92)

	UN

6/26
	76
	TW(1.32), BF(3.95), CO(76.32), DV(1.32), MY(3.95), SU(11.84), NE(1.32)

	8/14
	215
	BF(0.93), LY(0.46), TW(1.39), CO(63.72), DV(0.93), MY(1.39), SU(10.7), NE(20.46)

	9/17
	121
	BF(0.83), LY(0.83), TW(0.83), CO(80.16), DV(0.83), MY(1.65), SU(6.61), NE(8.26)

	YT

6/10
	266
	BF(1.88), TW(0.75), CO(5.26), DV(6.77), SU(85.34)

	7/32
	278
	GR(0.36), TW(14.39), CO(3.96), DV(7.19), SU(74.1)

	9/1
	256
	BF(0.39), GR(0.39), TW(26.56), CO(8.2), DV(5.47), SU(58.98)

	Total


	11,413
	Overall Species Composition (%):

CO (43.34), SU (37.04), MY (5.52), NE (5.41), TW (3.79), DV (2.05), BF (1.0), KE (0.81), LY (0.81), GR (0.09), PP (0.08), LU (0.03), UN (0.01), HU (0.01), WF (0.01)


Table 3:  Fish samples taken from Kwethluk 2008, all gear types.  For lethal samples typically one flesh sample was taken for stable isotope analysis, one flesh sample for lipid analysis, fin clips for DNA analysis, scales (>70mm FL) & otoliths for aging. Non-Lethal samples were measured, fin clipped for DNA, scales collected & fish was released. See attached spreadsheet for disposition and complete list of samples taken. All non-lethal adult samples were collected by hook and line sampling.
	Species
	Lethal Samples: Juveniles
	Lethal Samples: Adults
	Non-Lethal Samples: Juveniles
	Non-Lethal Samples: Adults

	9-Spine Stickleback
	0
	0
	0
	0

	Alaska blackfish
	0
	0
	0
	0

	Arctic Grayling
	0
	0
	0
	0

	Arctic Lamprey
	0
	0
	0
	0

	Chinook salmon
	0
	2
	0
	2

	Chum salmon
	0
	0
	0
	2

	Coho salmon
	200
	1
	0
	10

	Dolly Varden charr
	44
	4
	0
	1

	Pink salmon
	0
	1
	0
	0

	Lamprey, unspeciated
	0
	0
	0
	0

	Sculpin, unspeciated
	0
	0
	0
	0

	Sockeye salmon
	0
	0
	0
	3

	Steelhead/rainbow
	14
	19
	0
	5

	Unknown spp.
	0
	0
	0
	0

	Whitefish Unspeciated
	0
	0
	0
	0

	Total
	258
	27
	0
	23


