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Abstract


In 2008, Salmonid River Observatory Network synoptic protocols were conducted on two rivers in Alaska, the Mulchatna and Chitina Rivers. Protocols were conducted according to cross-site methods which are instituted on another 11 rivers across the Pacific Rim in 2008. Electrofishing was conducted at 11 sites on the Mulchatna River, 6 main channel shallow shorelines and 5 parafluvial springbrooks. Electrofishing was conducted at 9 sites on the Chitina River, 3 main channel shallow shoreline, 4 parafluvial springbrooks, and 2 tributaries. 2095 fish of 8 different species were collected on the Mulchatna River as opposed to 1125 fish of 7 different species which were collected from sites on the Chitina River.
Background


The Salmonid Rivers Observatory Network (SaRON) is a long-term study of river ecosystem processes, which examines rivers throughout the North Pacific Rim Eco-Region (Alaska, Russia, British Columbia).  SaRON has designed and implemented a cross-site comparison sampling protocol which is being conducted in exactly the same manner at all network rivers.  We are involving Federal, State, Province, 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.  

Current study rivers

Umpqua River, Oregon, USA

Big Creek, Idaho, USA

Chitina River, Alaska, USA

Mulchatna River, Alaska USA

Kwethluk River, Alaska, USA.

Kol River, Kamchatka, Russia

Pympta River, Kamchatka, Russia

Kekhta River, Kamchatka, Russia

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

Objectives


There are two primary research questions which SARON endeavors to address:

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 salmon and 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, the resident Rainbow Trout are abundant and widely distributed and thus still an integral part of our research efforts.  

Synoptic River Surveys

Starting in 2007, the SaRON project expanded the research that we have been conducting at our long-term sentinel research sites (Kwethluk River, Alaska; Skeena and Kitlope Rivers, British Columbia; and Kol and Utholok Rivers, Russia) to estimate productivity of more salmon rivers around the Pacific Rim.  To do this, a methodology has been established using a combination of satellite imagery, modeling, and Synoptic Surveys on rivers other than the sentinel sites.  On Synoptic Survey expeditions, field crews collected depth and velocity data with Acoustic Doppler Profiling instruments to utilize in concert with satellite imagery in order to conduct habitat classifications.  Field crews also collected ecosystem production samples and data for model development and calibration.  In 2008, SaRON successfully conducted synoptic surveys on two Alaskan Rivers, three British Columbia Rivers, and 2 Russian Rivers.  

In Alaska we completed a two week Synoptic expedition on each river.  These rivers were the Chitina and Mulchatna Rivers.  In design, each Synoptic Survey consisted of floating the river from up high in the watershed down to the mouth (or as much as logistics allow) and sampling at different study areas.  Study areas consisted primarily of complex floodplain reaches but also represented a range of different geomorphological and habitat characteristics.  On the ground, field crews collected a variety of samples (water, algae, aquatic insects, riparian foliage, and juvenile fishes) and data from a range of habitat types (e.g. shallow shoreline, springbrooks, tributaries).


SaRON researchers concentrate on shallow water rearing habitat types for electrofishing protocols.  We DO NOT sample where adult salmon, trout, or charr are spawning or present.  We have performed single-pass in Alaska on the Kwethluk River in 2004 and 2005 and multi-pass in 2006 & 2007 with great success and very low mortality rates.  Multi-pass electrofishing is a vital component of our research and is a common application in fisheries science, for the determination of population size and density of fishes.
Methods
For statistical purposes, the goal of electrofishing was to collect approximately 400-500 fish total. At a minimum, a sample must contain 100 fish of the dominant species. Block nets were used for all sites at the top and bottom of the reach EXCEPT for main channel shallow shoreline sites. After collection, all fish were identified, weighed, and measured). Lethal samples, lipid, stable isotope, and otoliths were collected from 25 coho salmon (O. kisutch) juveniles and from any carcasses found at study areas.   Non lethal samples, fin clips for genetic analysis and scales for life history determination, were collected from 25 individuals of other species as available. Scale samples were only collected from, individuals over 70 mm. Hook and line methods were also used to acquire additional adults for non-lethal sampling on the Mulchatna, consistent with sport fishing permit limitations, but time constraints precluded its use on the Chitina River. Reach metadata was also collected at each electrofishing location, including area, cover, substratum size, and river stage or discharge).

Jason Dye was contacted via telephone on June 23rd to inform him that we would be proceeding with collection activities and request final authorization on the Mulchatna River. Mark Somerville was contacted via phone on August 5th at 9 am to inform him that we would be proceeding with collection activities and request final authorization on the Chitina River. 
Results
Mulchatna River


Electrofishing surveys were conducted at 11 study areas on the Mulchatna River, with one sampling reach per study area, for a total of 11electrofishing events.  During these events, there were a total of 2095 individual fishes caught, identified, measured and weighed.  Species encountered were Chinook salmon (Oncorhynchus tschawytcha), Sockeye salmon (O. nerka), Coho salmon (O. kisutch), sculpin (Cottus sp), stickleback (Gasterosteus aculeatus), suckers (Catastomus sp), Northern Pike (Esox lucius), and lamprey (Family Petromyzontidae). See Table 1 for electrofishing induced mortalities and Table 2 for overall species composition and study area composition. Complete site and reach electrofishing data is included on the accompanying spreadsheet.

Table 1.  Summary of electrofishing and associated mortality by species for the Mulchatna River in 2008.  
	Species
	Data
	Mortalities
	Survivors
	Total

	Chinook
salmon
	Count
	15
	436
	451

	
	Percent
	3.33
	96.67
	100

	Coho
salmon
	Count
	1
	26
	27

	
	Percent
	3.70
	96.3
	100

	Lamprey, unspeciated
	Count
	0
	151
	157

	
	Percent
	0
	100
	100

	Sculpin, unspeciated
	Count
	12
	467
	479

	
	Percent
	2.51
	97.49
	100

	Sockeye

Salmon
	Count
	13
	355
	368

	
	Percent
	3.53
	96.47
	100

	Stickleback, unspeciated
	Count
	0
	240
	240

	
	Percent
	0
	100
	100

	Sucker, unspeciated
	Count
	12
	351
	363

	
	Percent
	3.31
	96.69
	100

	Northern Pike
	Count
	0
	9
	9

	
	Percent
	0
	100
	100

	Total Count

Total Percent
	53
	2042
	2095

	
	2.53%
	97.47%
	100%


Table 2: Summary of electrofishing at Mulchatna River sites in 2008.  CO: Coho Salmon, TW: Chinook salmon, NE: Sockeye salmon, DV: Dolly Varden Char, SU: sucker (unspeciated), PI: Northern Pike, CU: Sculpin (unspeciated), LU: Lamprey (unspeciated), ST: stickleback.
	Site

Date
	Total Fish Captured
	Species Composition (%)

	M1
7/19/2008
	72
	CO (8.33) TW (4.17), NE( 2.78), CU (58.33), LU (19.44), ST (6.94)

	M2
7/21/2008
	30
	CO (3.33), CU (96.67)

	P1
7/21/2008
	352
	CO (0.28), NE (18.75), SU (71.02), CU (0.57), LU (0.57), ST (8.81)

	M3
7/22/2008
	249
	TW (75.90), NE (1.20), SU (13.25), PI (0.40), CU (6.83), ST (2.41)

	P2
7/24/2008
	73
	CO (1.37), TW (0.4.11), NE (46.58), SU (0.56), CU (6.85), LU (31.51), ST (6.85)

	P3
7/25/2008
	239
	CO (3.77), TW (6.69), NE (31.38), SU (0.84), CU (0.42), LU (9.62), ST (47.28)

	M4
7/26/2008
	230
	CO (0.43), TW (39.57), NE (28.26), SU (12.61), PI (0.43), CU (15.65), LU (2.17), ST (0.87)

	M5
7/27/2008
	373
	TW (26.27), SU (0.80), PI (0.54), CU (67.29), LU (3.22), ST (1.88)

	P4
7/28/2008
	250
	CO (3.20), TW (16.80), NE (19.20), PI (0.29), CU (19.20), LU (22.00), ST (19.20)

	P5
7/30/2008
	122
	TW (0.82), NE (47.54), SU (12.60), PI (0.82), CU (11.54), LU (13.11), ST (18.27)

	M6
7/31/2008
	104
	TW (7.69), NE (16.85), SU (27.88), PI (2.88), CU (34.62), LU (7.69), ST (3.85)

	Total


	2095
	Overall Composition (%):
CO (1.29), TW (21.53), NE (17.57), SU (17.33), PI (0.43),CU (22.86), LU (7.49), ST (11.46)


Average mortality was within reasonable limits for all species as well as all electrofishing activities.


Electrofishing resulted in a total of 29 fish being lethally sampled for analysis (25 juvenile coho and 4 adult carcasses) and 55 fish being non-lethally sampled.

Table 3:  Fish samples taken from the Mulchatna River in 2008, all gear types.  For lethal samples, typically at least 1 flesh sample was taken for stable isotope analysis, one flesh sample for lipid analysis, stomach contents were identified and counted, 1 fin clip for genetic analysis, and otoliths were extracted. Adult lethal samples were only taken from salmon carcasses. Non-lethal samples were either fin clips for genetic analysis or scales for age and life history identification (if fish were over 70 mm) and were obtained either by electrofishing for juveniles or hook and line for adults.
	Species
	Lethal Samples: Juveniles
	Lethal Samples: Adults
	Non-Lethal Samples: Juveniles
	Non-Lethal Samples: Adults

	Chinook salmon
	0
	0
	25
	0

	Coho salmon
	25
	0
	0
	0

	Chum salmon
	0
	1
	0
	0

	Dolly Varden charr
	0
	0
	0
	2

	Lamprey, unspeciated
	0
	0
	0
	0

	Mykiss
	0
	0
	0
	3

	Sculpin, unspeciated
	0
	0
	0
	0

	Sockeye salmon
	0
	1
	25
	0

	Stickleback, unspeciated
	0
	0
	0
	0

	Sucker, unspeciated
	0
	0
	0
	0

	Northern Pike
	0
	0
	0
	0

	Total
	25
	2
	50
	5


Chitina River


Electrofishing surveys were conducted at eight study areas along the Chitina River.  There were a total of 8 electrofishing events, and a total of 1101 fish were caught, identified, measured and weighed.  Species of fish encountered were Chinook salmon (Oncorhynchus tschawytcha), Sockeye salmon (O. nerka), Coho salmon (O. kisutch), Sculpin (Cottus sp.), Dolly varden charr (Salvelinus malma), whitefish (Family Salmonidae.), and Arctic Grayling (Thymallus arcticus). Table 4 shows electrofishing induced mortalities and Table 5 depicts overall and site specific species composition. Complete electrofishing data is included on attached the spreadsheet.


Electrofishing resulted in a total of 27 fish being lethally sampled, 25 coho juveniles and 2 adult salmon carcasses, and 100 fish non-lethally sampled for tissue analysis (Table 6). Additional information can be seen in the attached worksheet. 
Table 4.  Summary of electrofishing and associated mortality by species for the Chitina River in 2008.  
	Species
	Data
	Mortalities
	Survivors
	Total

	Chinook

salmon
	Count
	15
	460
	475

	
	Percent
	3.16
	96.84
	100

	Coho

salmon
	Count
	3
	71
	74

	
	Percent
	4.05
	95.95
	100

	Dolly Varden 

charr
	Count
	0
	16
	19

	
	Percent
	0
	100
	100

	Sculpin, unspeciated
	Count
	0
	304
	304

	
	Percent
	0
	100
	100

	Sockeye

Salmon
	Count
	4
	104
	108

	
	Percent
	3.70
	96.30
	100

	Whitefish, unspeciated
	Count
	3
	136
	139

	
	Percent
	2.16
	97.84
	100

	Arctic grayling
	Count
	0
	6
	6

	
	Percent
	0
	100
	100

	Total Count

Total Percent
	25
	1100
	1125

	
	2.22%
	97.78%
	100%


Table 5: Summary of electrofishing at Chitina River sites in 2008.  CO: Coho Salmon, TW: Chinook salmon, NE: Sockeye salmon, DV: Dolly Varden Char, AG: Arctic Grayling, WH: Whitefish (unspeciated), and CU: Sculpin (unspeciated).

	Site

Date
	Total Fish Captured
	Species Composition (%)

	M1

8/17/2008
	0
	

	M2

8/19/08
	0
	

	S1

8/19/2008
	22
	NE (22.73), CU (77.27)

	T1
8/21/2008
	205
	CO (1.95), TW (71.22), NE (18.05), DV (0.49), AG (0.49), WH (2.93), CU (4.88)

	S2
8/23/2008
	279
	CO (3.23), TW (15.05), NE (11.83), DV (1.08), WH (28.67), CU (40.14)

	S3
8/24/2008
	362
	CO (1.02), TW (37.29), NE (7.73), DV (2.76), AG (1.38), WH (13.26), CU (27.35)

	M3
8/25/2008
	8
	TW (12.50), WH (12.50), CU (75.00)

	S4
8/26/2008
	79
	CO (10.13), TW (74.68), NE (6.33), DV (5.06), CU (3.80)

	T2
8/28/2008
	170
	TW (54.12), CO (9.41),DV (0.59), WH (2.35), CU (33.53)

	Total


	1125
	Overall Composition (%):

CO (6.58), TW (42.22), NE (9.6), DV (1.69), AG (0.53), WH (12.36),  CU (27.02)


Table 6:  Fish samples taken from the Chitina River in 2008.  For lethal samples, typically at least 1 flesh sample was taken for stable isotope analysis, one flesh sample for lipid analysis, stomach contents were identified and counted, 1 fin clip for genetic analysis, and the otoliths were extracted. Adult lethal samples were only taken from salmon carcasses. Non-lethal samples were either fin clips for genetic analysis or scales for age and life history identification (if fish were over 70 mm) and were obtained by electrofishing.
	Species
	Lethal Samples: Juveniles
	Lethal Samples: Adults
	Non-Lethal Samples: Juveniles
	Non-Lethal Samples: Adults

	Arctic grayling
	0
	0
	6
	0

	Chinook salmon
	0
	1
	25
	0

	Coho salmon
	25
	0
	0
	0

	Dolly Varden charr
	0
	0
	19
	0

	Lamprey, unspeciated
	0
	0
	0
	0

	Sculpin, unspeciated
	0
	0
	0
	0

	Sockeye salmon
	0
	1
	25
	0

	Stickleback, unspeciated
	
	
	
	

	Sucker, unspeciated
	0
	0
	0
	0

	Northern Pike
	0
	0
	0
	0

	Whitefish
	0
	0
	25
	0

	Total
	25
	2
	100
	0


