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Methods
**Methods for the cutthroat trout smolts are analogous to the methods used for the coho smolts, with few exceptions.**


We used ultrasonic telemetry to determine estuarine residence time and movement patterns of cutthroat trout smolts in the South Slough estuary.  Cutthroat trout smolts, defined by visual evidence of silvering, were captured by beach seine in the stream/estuary ecotone (Miller and Sadro, 2003) during April and May, 2003.  Fish were anesthetized using MS-222 and fork length (FL), and fish weight were measured.  Condition factor was calculated using the formula: [weight/(length)3]·105.  Scale samples were taken for annuli (age) analysis under a compound microscope.  
Vemco, Ltd., Novia Scotia ultrasonic transmitters (8mm x 20mm, 3.1 g) were surgically implanted into the peritoneal cavity of each anesthetized fish immediately after capture.  Five to six dissolvable surgical sutures were used to seal the incision.  Twenty coho smolts were successfully implanted with transmitters, each emitting a unique code discernible by Vemco VR-2 receivers.  The fish were placed into a live box in Winchester Creek (seine site) for recovery and held for 12 to 24 hours prior to release at the same site (Table 1).  

We arranged twelve stationary receivers (Vemco VR-2) throughout the estuary, defining two large areas as the stream/ estuary ecotone (S/ E), the area between the upper limit of tidal influence downstream to incidence of tidal mudflat habitat along the channel (Miller and Sadro 2003) and the main estuary (ME), the downstream from the S/ E.  In addition, five habitat types were delineated with receiver placement:  upper tidewater, high density eelgrass, low density eelgrass, estuarine side channels and lower estuary.  Maximum receiver range was approximately 400m dia.  Estuarine exit was defined at the Charleston Bridge receiver for this study.  The fish were monitored by the stationary receiver array for approximately three months.  
During the monitoring period, the VR-2 receivers were monitored bi-weekly to check for failure and memory use.  When possible, receivers were downloaded in the field once during the duration of the study.  We also periodically cleaned the receivers of wrack and other debris that may have inhibited reception, although no receiver inhibition was detected during the study.  At the end of the study, the receivers were removed from South Slough and downloaded into the Vemco VR-2 software program for analysis.  

Temperature and salinity were measured at the sediment water interface by stationary YSI loggers at two stations in South Slough:  Crown Point and in the S/ E.  Temperature and salinity were also measured manually at each receiver site at low and high tides with different tidal exchanges at the water surface and bottom during the study.  

Results
From May through June, 2003, 20 cutthroat trout smolts were monitored with ultrasonic tags and receivers throughout South Slough.  The mean length of tagged fish was 204 mm FL; the mean weight of the fish was 56 g.  All smolts chosen for this study were partially or fully “silvered,” meaning they were exhibiting physical signs of smolting.  The mean minimum residence time between the release site (stream/ estuary ecotone) and the Charleston Bridge was 30 days (Table 1).  Cutthroat smolts spent an average of 25 d in the S/ E and 5 days in the ME.  Only 15% (three fish) were detected at the estuarine exit, Charleston Bridge.  Sixty-five percent of smolts (13 fish) did not move downstream from the S/ E.  Two smolts used the side channel habitats, Joe Ney, or Sengstacken Sloughs.  Cutthroat trout smolts primarily stayed in the upper tidewater during the duration of this study.  Some cutthroat smolts do not head out of the estuary during April, May, or June.  This pattern has also been observed in the Salmon River, OR (Lisa Krentz, ODFW, personal communication).  

Table 1.  Individual fish data for cutthroat salmon smolts.  Lower estuary refers to all habitat downstream (north) of the stream/ estuary ecotone.  See Figure 1 for locations: S/E = stream/ estuary ecotone, ME = main estuary, CB = Charleston Bridge.

	 
	Weight (g)
	FL (mm)
	Capture Date
	Release Date
	Annuli
	Condition Factor
	Silvering
	First Detection 
	Location
	Last Detection 
	Location
	Stream/ estuary ecotone or upstream (d)
	Lower estuary* (d)
	Monitor time (d)

	Mean 
	59.0
	207.4
	29-Apr
	30-Apr
	2.3
	1.0
	 
	30-Apr
	 
	31-May
	 
	26.0
	5.7
	31.0

	
	
	
	
	
	
	
	 
	
	 
	
	 
	 
	 
	

	
	37.4
	159
	29-Apr
	30-Apr
	2
	0.9
	partial
	1-May
	S/E
	5-Jun
	ME
	34
	1
	35

	
	36.8
	160
	29-Apr
	30-Apr
	2
	0.9
	partial
	30-Apr
	S/E
	29-May
	S/E
	29
	0
	29

	
	43.1
	162
	24-Apr
	25-Apr
	3
	1.0
	partial
	25-Apr
	S/E
	25-Apr
	S/E
	0.01
	0
	0.01

	
	N/A
	164
	29-Apr
	30-Apr
	2
	 
	silvered
	30-Apr
	S/E
	30-Apr
	S/E
	0.36
	0
	0.36

	
	42.7
	165
	1-May
	1-May
	2
	1.0
	partial
	3-May
	S/E
	3-May
	S/E
	0.1
	0
	0.1

	
	61.9
	185
	30-Apr
	1-May
	2
	1.0
	partial
	1-May
	S/E
	1-Jul
	ME
	13
	48
	61

	
	61.9
	187
	30-Apr
	1-May
	2
	0.9
	partial
	1-May
	S/E
	15-May
	S/E
	14
	0
	14

	
	63.4
	190
	29-Apr
	30-Apr
	2
	0.9
	partial
	30-Apr
	S/E
	14-May
	S/E
	14
	0
	14

	
	71.6
	193
	29-Apr
	30-Apr
	3
	1.0
	silvered
	30-Apr
	S/E
	2-Jul
	S/E
	63
	<1
	63

	
	71.5
	194
	30-Apr
	1-May
	2
	1.0
	partial
	1-May
	S/E
	20-May
	S/E
	19
	0
	19

	
	79.6
	197
	30-Apr
	1-May
	2
	1.0
	partial
	1-May
	S/E
	27-May
	S/E
	21
	5
	26

	
	78.6
	205
	30-Apr
	1-May
	2
	0.9
	silvered
	1-May
	S/E
	28-May
	ME
	21
	6
	27

	
	N/A
	228
	29-Apr
	30-Apr
	2
	 
	partial
	30-Apr
	S/E
	1-Jul
	S/E
	63
	0
	63

	
	N/A
	229
	5-May
	5-May
	2
	 
	partial
	5-May
	S/E
	8-Jun
	S/E
	34
	0
	34

	
	N/A
	230
	29-Apr
	30-Apr
	3
	 
	partial
	30-Apr
	S/E
	23-May
	S/E
	23
	0
	23

	
	N/A
	231
	29-Apr
	30-Apr
	2
	 
	partial
	30-Apr
	S/E
	15-May
	CB
	15
	<1
	15

	
	N/A
	257
	29-Apr
	30-Apr
	3
	 
	silvered
	30-Apr
	S/E
	1-Jul
	ME
	20
	42
	62

	
	N/A
	268
	30-Apr
	1-May
	2
	 
	partial
	1-May
	S/E
	2-Jul
	S/E
	62
	0
	62

	
	N/A
	271
	29-Apr
	30-Apr
	3
	 
	partial
	30-Apr
	S/E
	2-Jul
	S/E
	63
	0
	63

	
	N/A
	273
	29-Apr
	30-Apr
	3
	 
	partial
	30-Apr
	S/E
	10-May
	S/E
	11
	0
	10


