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Reach 3

• Davis to Parker Dams

• Upper half of riverine highly 
developed, rocky substrates, 
limited backwaters and 
shoreline veg

• Lower half slows in velocity 
with softer substrates and 
numerous backwaters and 
bulrush shorelines



Background

LCR MSCP Reach 3 (Davis to Parker Dams)

• >70k RASU stocked since 2006 
(goal of 6K subadults per year)

• Adult population stable (>4K)

• Several spawning aggregations 
located in last decade and utilized 
yearly (Laughlin – Needles)

• We see larvae, we don’t see 
recruitment



Sampling techniques have 
evolved, increasing contacts 

• Netting Backwaters = <100

• Electofishing shorelines and  
Spawning Grounds (Since 2006) = 
100’s

• Submersible PIT scanners allow for 
most habitats (Since 2012) = 1000’s

Confidence in numbers.



Scanning
Submersible PIT scanners (134 kHz) 
M & A started refining this technology in 
2011 – now it is a staple in our sampling 
regime. Several types but our go-to 
antenna:

• Stand alone unit

• 2.5 X 4 ft antenna footprint

• Fully submersible to 30 ft

• Battery life of 96+ hours

• Records scan minutes, date and 
time stamp with associated PIT #

• Data download via laptop and cable



Effort
Scanners set from Highway 163 Bridge near Davis Dam 
to the delta of Lake Havasu

• Monthly 5-6 day trips (November – April)

• 20 – 25 Scanners 

• More productive scanners on spawning sites moved/downloaded 
every 2 days

• Less productive sites from Topock Gorge to the Havasu delta moved 
daily

• May – August (Opportunistic MSCP/other agencies)

• All data entered into Native Fish Lab database maintained by M&A



Population Estimate 2016
• Modified Peterson single census estimate

N* = (M + 1) (C + 1)
R + 1

• Mark period 2016
• Capture period 2017
• Includes RASU scanned or captured
• Includes other agency data meeting estimate stipulations

• Stipulations and assumptions outlined in Kesner et al. 2017

Year
Number 
Marked

Number 
Captured

Number 
Recaptured

Pop. Estimate 
(95% C.I.)

2011 228 642 59 2454 (1910-3150)
2012 934 1373 284 4508 (4015-5061)
2013 1335 1730 518 4456 (4089-4856)
2014 1931 2385 933 4935 (4629-5262)
2015 2674 2211 1201 4923 (4652-5209)
2016 2409 1525 688 5338 (5043-5633)



Netting
• Annual monitoring (roundups) 

• February and November 
• Small mesh trammels nets (1/2 & 1”) 

• Search for native juveniles/recruitment
• Keep the hands on approach 

• Gizzard shad (lots)
• Flathead catfish (expanding upriver)

Efishing
• Night surveys during spawn

• Contacts provide us with Length, 
weight and sex data

• Fine tune scanner locations
• Exploratory surveys for new 

/expanding spawning sites
• “Razorback Island” & “Razorback 

Riffle” 



RASU Soft Release Trials
Initiated in 2016 – Minimize adverse effects of stocking

Topock Gorge Treatments –
• 2016 Paired releases of 400 – 600 RASU
• 2017 Paired releases of 250 RASU
• Two Lobe, Blankenship and Picture Rock

• Portions of each netted off 
• TL=200m², Blank.=322m², PR=6300m²

• One cohort released behind the net (72 hr hold)
• One cohort released directly into backwater 

Scanners utilized to detect escapement
• 2016 – 2 escapees Two Lobe
• 2017 – 9 escapees in Blank; 6 Two Lobe



Picture Rock – 6300m²

Blankenship - 322m²

Two Lobe - 200m²



• Evaluated through ongoing monitoring efforts
• Primarily scanning of spawning sites

• Expect that it will require multiple years of data to 
evaluate this as it often takes several years before 
fish are contacted after stocking.

Stocking 
Location

Fish 
Disposition

Date 
Stocked

Fish Lengths 
(min-max in 

mm)

Average 
Length 
(mm)

Number of 
Fish Stocked

Two Lobe Hold 2/11/2016 300-465 336 530
Two Lobe Release 2/11/2016 300-445 335 531
Blankenship Hold 2/17/2016 305-485 361 399
Blankenship Release 2/18/2016 305-500 360 400
Picture Rock Hold 2/16/2016 350-520 440 604
Picture Rock Release 2/17/2016 375-490 447 603
Two Lobe Hold 2/22/2017 312-515 407 249
Two Lobe Release 2/24/2017 330-502 415 250
Blankenship Hold 2/22/2017 315-495 408 250
Blankenship Release 2/24/2017 322-510 423 250
Picture Rock Hold 2/22/2017 317-501 417 250
Picture Rock Release 2/24/2017 328-484 413 250
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		390

		380

		415

		300		min 

		520		max

		387.2773139746		avg

		57.3379125322		stdev





2017 Lengths

		Length/mm

		455

		403

		405

		400

		398

		410

		395

		445

		400

		410

		474
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		412

		420

		402

		400

		424

		371
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		447
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		413.8316633267		avg

		32.6578803942		stdev





Lenght and number table

		Stocking Location		Fish Disposition		Date Stocked		Fish Lengths (min-max in mm)		Average Length (mm)		Number of Fish Stocked

		Two Lobe		Hold		2/11/16		300-465		336		530

		Two Lobe		Release		2/11/16		300-445		335		531

		Blankenship		Hold		2/17/16		305-485		361		399

		Blankenship		Release		2/18/16		305-500		360		400

		Picture Rock		Hold		2/16/16		350-520		440		604

		Picture Rock		Release		2/17/16		375-490		447		603

		Two Lobe		Hold		2/22/17		312-515		407		249

		Two Lobe		Release		2/24/17		330-502		415		250

		Blankenship		Hold		2/22/17		315-495		408		250

		Blankenship		Release		2/24/17		322-510		423		250

		Picture Rock		Hold		2/22/17		317-501		417		250

		Picture Rock		Release		2/24/17		328-484		413		250







RASU Larval 
Collections
•January – March 
•5 collections from 3 sites DS 
of known spawing sites
•25 larvae per site
•Analysis Wayne State Univ.
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Sheet1

		Jack Smith				Minutes fished		Hours fished		Fish Caught		CPUEmin		CPUEhours										Location		Coordinates UTM		Date		Minutes Sampled		Hours Sampled		Larvae Captured		CPUE (min)		CPUE (hour)												Location		Coordinates UTM		Date		Minutes Sampled		Hours Sampled		Larvae Captured		CPUE (min)		CPUE (hour)

		1/18/17 18:22		1/18/17 19:34		72.0000000042		1.20		25		0.35		20.83										Jack Smith		11 S 0720510E 3857539N		1/18/17		72		1.20		25		0.35		20.83												Jack Smith		11 S 0720510E 3857539N		1/18/17		72		1.20		25		0.35		20.83

		2/9/17 21:28		2/9/17 21:43		15.000000007		0.25		25		1.67		100.00										Jack Smith		11 S 0720510E 3857539N		2/9/17		15		0.25		25		1.67		100.00												Jack Smith		11 S 0720510E 3857539N		2/9/17		15		0.25		25		1.67		100.00

		2/21/17 19:59		2/21/17 20:02		2.9999999993		0.05		25		8.33		500.00										Jack Smith		11 S 0720510E 3857539N		2/21/17		3		0.05		25		8.33		500.00												Jack Smith		11 S 0720510E 3857539N		2/21/17		3		0.05		25		8.33		500.00

		2/27/17 19:21		2/27/17 19:38		17.000000003		0.28		25		1.47		88.24										Jack Smith		11 S 0720510E 3857539N		2/27/17		17		0.28		25		1.47		88.24												Jack Smith		11 S 0720510E 3857539N		2/27/17		17		0.28		25		1.47		88.24

		3/13/17 17:40		3/13/17 17:45		5.0000000058		0.08		25		5.00		300.00										Jack Smith		11 S 0720510E 3857539N		3/13/17		5		0.08		25		5.00		300.00												Jack Smith		11 S 0720510E 3857539N		3/13/17		5		0.08		25		5.00		300.00

		Park Moabi																						Park Moabi		11S 0728987E 3845695N		1/20/17		90		1.50		25		0.28		16.67												Park Moabi		11S 0728987E 3845695N		1/20/17		90		1.50		25		0.28		16.67

		1/20/17 19:06		1/20/17 20:36		90		1.50		25		0.28		16.67										Park Moabi		11S 0727686E 3845981N		2/8/17		120		2.00		25		0.21		12.50												Park Moabi		11S 0727686E 3845981N		2/8/17		120		2.00		25		0.21		12.50

		2/8/17 20:00		2/8/17 22:00		119.999999993		2.00		25		0.21		12.50										Park Moabi		11S 0728887E 3845697N		2/21/17		11		0.18		25		2.27		136.36												Park Moabi		11S 0728887E 3845697N		2/21/17		11		0.18		25		2.27		136.36

		2/21/17 18:46		2/21/17 18:57		10.9999999939		0.18		25		2.27		136.36										Park Moabi		 11S 0728569E 3845638N 		2/27/17		12		0.20		25		2.08		125.00												Park Moabi		 11S 0728569E 3845638N 		2/27/17		12		0.20		25		2.08		125.00

		2/27/17 18:23		2/27/17 18:35		11.9999999972		0.20		25		2.08		125.00										Park Moabi		11S 0728571E 3845635N		3/14/17		9		0.15		25		2.78		166.67												Park Moabi		11S 0728571E 3845635N		3/14/17		9		0.15		25		2.78		166.67

		3/14/17 19:12		3/14/17 19:21		8.9999999979		0.15		25		2.78		166.67										Pulpit		11S 0733875E 3838720N		1/19/17		40		0.67		8		0.20		12.00												Pulpit		11S 0733875E 3838720N		1/19/17		91		1.52		25		0.27		16.48

		Pulpit																						Pulpit		11S 0733856E 3838718N		1/19/17		33		0.55		9		0.27		16.36												Pulpit		11S 0733791E 3839038N		2/9/17		17		0.28		25		1.47		88.24

		1/19/17 17:40		1/19/17 18:20		40.0000000047		0.67		8		0.20		12.00										Pulpit		11S 0733835E 3838718N		1/19/17		18		0.30		8		0.44		26.67												Pulpit		11S 0733789E 3839035N		2/21/17		6		0.10		25		4.17		250.00

		1/19/17 18:30		1/19/17 19:03		32.9999999923		0.55		9		0.27		16.36										Pulpit		11S 0733791E 3839038N		2/9/17		17		0.28		25		1.47		88.24												Pulpit		11S 0733838E 3839046N		2/27/17		17		0.28		25		1.47		88.24

		1/19/17 19:06		1/19/17 19:24		18.0000000063		0.30		8		0.44		26.67										Pulpit		11S 0733789E 3839035N		2/21/17		6		0.10		25		4.17		250.00												Sand Dune		11S 0734142E 3837179N		3/14/17		20		0.33		25		1.25		75.00

		2/9/17 18:40		2/9/17 18:57		16.9999999925		0.28		25		1.47		88.24										Pulpit		11S 0733838E 3839046N		2/27/17		17		0.28		25		1.47		88.24

		2/21/17 18:00		2/21/17 18:06		5.9999999986		0.10		25		4.17		250.00										Sand Dune		11S 0734142E 3837179N		3/14/17		20		0.33		25		1.25		75.00

		2/27/17 15:30		2/27/17 15:47		16.9999999925		0.28		25		1.47		88.24

		Sand Dune

		3/14/17 14:40		3/14/17 15:00		20.0000000023		0.33		25		1.25		75.00



Jack Smith	42753	42775	42787	42793	42807	0.35	1.67	8.33	1.47	5	Park Moabi	42755	42774	42787	42793	42808	0.28000000000000003	0.21	2.272727273978016	2.08	2.78	Pulpit	42754	42775	42787	42793	42808	0.44	1.47	4.17	1.47	1.25	







Jack Smith	42753	42775	42787	42793	42807	0.35	1.67	8.33	1.47	5	Park Moabi	42755	42774	42787	42793	42808	0.28000000000000003	0.21	2.272727273978016	2.08	2.78	Pulpit	42754	42775	42787	42793	0.27472527472527475	1.47	4.17	1.47	Sand Dune	42808	1.25	Date





CPUE (minute)













Test of hand held wand in 
conjunction with efishing

• BioMark HPR Plus

• Antenna and reader affixed 
to net pole

• LED alerts you to when a 
tag is detected

• Logs detections for later 
download

Application - Increase contacts 
of  fish missed by netters



Thank You

Marsh and Associates
MSCP

USFWS
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