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Reach 3

• Davis to Parker Dams

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

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



Background

LCR MSCP Reach 3 (Davis to Parker Dams)

• >59k Bonytail stocked since 2006 
(goal of 4k subadults per year)

• >94k RASU stocked since 2006 
(goal of 6K subadults per year)

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

• No natural recruitment found for 
Bonytail or RASU. FMSU naturally 
recruiting in Reach 3.



Sampling techniques have 
evolved, increasing contacts 

• Netting Backwaters = <100

• Electrofishing 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 120+ hours
• Records scan minutes, date and 

time stamp with associated PIT #
• Data download via laptop and cable



Scanning Efforts
• 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)



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)

E-fishing 
• Night surveys during spawn
• Exploratory surveys for new 

/expanding spawning sites
• Razorback Island, Razorback Riffle, 

and Needles stretch 
• Contacts provide us with Length, 

weight and sex data



Reach 3 razorback Sucker Population 
Estimate

• Modified Peterson single census estimate
N* = (M + 1) (C + 1)

R + 1
• Mark period changed to January 1, 2018 to February 28, 

2018
• Capture period October 1st 2018, April 30th, 2019
• Only includes RASU that were stocked in Reach 3 prior to 

May 31st, 2017
• Allows 6 months for stocked fish to disperse; eliminates 

bias towards smaller class sizes
Year Number 

Marked
Number 
Captured

Number 
Recaptured

Pop. Estimate (95% 
C.I.)

2012 511 1,318 176 3,815 (3,294-4,337)
2013 992 1,537 359 4,242 (3,859-4,625)
2014 1,201 2,288 530 5,182 (4,796-5,567)
2015 2,207 2,113 1,073 4,346 (4,164-4,528)
2016 1,808 1,387 552 4,540 (4,247-4,834)
2017 744 1,305 264 3,672 (3,278-4,066)
2018 669 2,541 352 4,791 (4,328-5,254)



RASU Soft Release Trials
Initiated in 2016

Topock Gorge Treatments –
• 2016 Paired releases of 400 – 600 RASU
• 2017 Paired releases of 250 RASU
• 2018 Paired releases of 185 – 255 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 



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

Stocking Location Fish Disposition Stocking Date
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
Two Lobe Hold 3/7/2018 335-485 422 185
Two Lobe Release 3/7/2018 335-490 417 256

Blankenship Hold 3/7/2018 300-475 418 188
Blankenship Release 3/7/2018 355-490 415 188
Picture Rock Hold 3/7/2018 335-485 420 185
Picture Rock Release 3/7/2018 345-475 415 186
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		435

		430

		450

		425

		430

		415

		450

		435

		460

		460

		470

		415

		465

		465

		420

		425

		420

		480

		465

		430

		460

		470

		480

		440

		425

		475

		480

		420

		485

		425

		435

		475

		465

		475

		490

		460

		455

		465

		460

		465

		450

		445

		460

		415

		480

		460

		465

		425

		410

		470

		420

		430

		430

		460

		450

		430

		450

		380

		420

		460

		475

		450

		460

		390

		460

		450

		410

		420

		455

		420

		410

		440

		445

		465

		440

		455

		420

		400

		450

		410

		390

		420

		430

		460

		420

		400

		435

		410

		475

		435

		465

		460

		480

		450

		475

		460

		450

		455

		460

		445

		460

		470

		440

		470

		460

		455

		405

		460

		380

		450

		420

		450

		455

		420

		450

		445

		450

		465

		475

		450

		465

		455

		475

		430

		480

		440

		410

		450

		465

		435

		405

		420

		435

		460

		475

		465

		425

		470

		400

		480

		460

		435

		470

		445

		420

		450

		420

		450

		465

		440

		440

		480

		320

		345

		375

		330

		420

		410

		320

		405

		380

		370

		400

		325

		395

		355

		320

		365

		340

		350

		305

		415

		350

		355

		310

		310

		390

		395

		410

		335

		415

		345

		375

		325

		345

		380

		380

		375

		400

		400

		340

		370

		335

		310

		365

		390

		390

		380

		395

		305

		335

		365

		435

		335

		355

		365

		305

		330

		365

		360

		350

		380

		330

		315

		355

		405

		310

		375

		345

		310

		370

		390

		440

		355

		415

		315

		325

		305

		395

		315

		315

		340

		340

		345

		320

		425

		400

		395

		360

		395

		345

		370

		360

		390

		330

		390

		370

		470

		390

		355

		315

		325

		395

		385

		355

		305

		355

		395

		365

		375

		325

		310

		315

		310

		405

		325

		305

		310

		335

		325

		385

		340

		345

		375

		395

		405

		385

		375

		375

		360

		375

		340

		380

		350

		385

		320

		390

		365

		370

		325

		345

		455

		365

		345

		355

		320

		355

		365

		390

		365

		400

		340

		330

		340

		350

		350

		355

		355

		390

		335

		375

		350

		360

		315

		340

		355

		420

		485

		385

		385

		310

		330

		380

		335

		355

		370

		335

		350

		345

		305

		370

		330

		305

		335

		340

		370

		310

		425

		370

		370

		355

		310

		420

		340

		355

		340

		365

		410

		315

		350

		400

		325

		370

		330

		375

		315

		350

		335

		405

		365

		400

		380

		350

		425

		340

		390

		340

		325

		395

		375

		370

		375

		330

		360

		390

		315

		415

		355

		340

		350

		400

		375

		390

		360

		325

		325

		395

		385

		335

		355

		380

		380

		340

		385

		370

		390

		315

		400

		395

		375

		415

		335

		370

		400

		375

		360

		360

		375

		445

		410

		350

		315

		335

		335

		310

		335

		370

		330

		325

		350

		320

		360

		380

		305

		365

		305

		420

		360

		345

		355

		310

		370

		395

		370

		375

		365

		360

		415

		305

		360

		325

		330

		370

		420

		345

		335

		315

		350

		320

		335

		335

		375

		325

		330

		330

		420

		425

		305

		320

		355

		395

		395

		375

		330

		375

		380

		390

		420

		360

		400

		375

		330

		395

		405

		330

		365

		370

		345

		365

		360

		325

		315

		355

		405

		375

		315

		365

		380

		415

		375

		345

		380

		375

		330

		390

		375

		320

		335

		320

		365

		320

		375

		370

		455

		320

		385

		365

		335

		345

		410

		380

		325

		360

		410

		370

		400

		400

		385

		370

		350

		340

		320

		375

		380

		360

		345

		370

		350

		390

		340

		325

		390

		365

		375

		330

		380

		390

		350

		385

		315

		365

		385

		380

		390

		370

		420

		405

		395

		345

		325

		365

		330

		345

		420

		390

		380

		360

		365

		385

		330

		345

		370

		360

		305

		345

		350

		415

		330

		390

		355

		435

		410

		390

		350

		370

		340

		310

		330

		330

		310

		365

		340

		360

		345

		330

		385

		390

		440

		355

		410

		380

		330

		380

		385

		360

		355

		370

		320

		390

		335

		310

		380

		315

		355

		355

		395

		370

		385

		375

		310

		405

		370

		335

		395

		345

		325

		410

		340

		305

		330

		335

		375

		310

		385

		350

		335

		365

		365

		500

		390

		335

		340

		315

		365

		330

		395

		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

		409

		412

		420

		402

		400

		424

		371

		460

		447

		399

		348

		354

		424

		430

		350

		420

		394

		425

		398

		470

		451

		390

		426

		415

		398

		410

		458

		418

		442

		392

		457

		389

		411

		394

		396

		364

		405

		462

		420

		478

		392

		417

		360

		464

		411

		418

		420

		398

		410

		367

		433

		410

		414

		470

		379

		418

		382

		354

		424

		424

		389

		444

		450

		393

		389

		360

		372

		387

		388

		410

		448

		453

		383

		405

		480

		390

		404

		440

		409

		400

		419

		315

		394

		388

		422

		402

		433

		464

		375

		378

		420

		430

		400

		383

		436

		385

		475

		420

		436

		393

		373

		359

		415

		404

		376

		429

		380

		402

		408

		440

		394

		385

		452

		404

		442

		383

		398

		420

		431

		392

		337

		448

		395

		442

		379

		381

		382

		398

		398

		408

		412

		408

		348

		431

		368

		394

		439

		394

		447

		425

		423

		404

		355

		420

		326

		423

		412

		381

		405

		388

		395

		381

		458

		418

		372

		415

		422

		444

		398

		390

		380

		410

		392

		429

		410

		444

		385

		392

		428

		430

		441

		445

		390

		385

		398

		358

		457

		382

		447

		420

		419

		404

		348

		379

		398

		392

		362

		378

		412

		409

		410

		421

		395

		465

		380

		429

		440

		470

		378

		422

		465

		344

		471

		393

		408

		358

		396

		469

		412

		398

		405

		432

		410

		368

		430

		368

		428

		340

		404

		370

		410

		409

		415

		452

		495

		421

		341

		410

		429

		415

		393

		368

		417

		434

		412

		440

		412

		410

		364

		386

		450

		391

		456

		411

		396

		345

		441

		489

		421

		468

		427

		434

		403

		434

		450

		498

		425

		453

		454

		396

		390

		418

		410

		416

		407

		406

		472

		410

		461

		345

		411

		351

		401

		416

		366

		428

		433

		373

		422

		465

		421

		410

		417

		398

		421

		455

		455

		412

		393

		453

		475

		456

		385

		330

		434

		383

		411

		407

		440

		442

		435

		426

		386

		466

		355

		481

		403

		355

		402

		425

		401

		452

		401

		417

		362

		395

		393

		410

		437

		416

		481

		435

		382

		415

		460

		382

		450

		362

		412

		445

		402

		324

		440

		348

		412

		412

		435

		319

		456

		425

		380

		427

		423

		415

		455

		440

		410

		455

		501

		429

		367

		370

		442

		425

		366

		441

		445

		392

		379

		430

		487

		410

		411

		480

		430

		390

		452

		420

		400

		398

		428

		410

		411

		367

		407

		365

		326

		466

		411

		411

		437

		387

		402

		400

		420

		411

		435

		409

		442

		473

		446

		432

		416

		457

		446

		355

		397

		418

		490

		339

		425

		387

		459

		461

		445

		317

		420

		430

		418

		434

		418

		443

		444

		436

		409

		391

		416

		383

		431

		445

		411

		484

		422

		438

		497

		447

		430

		422

		460

		408

		488

		382

		410

		427

		380

		435

		394

		397

		442

		396

		422

		410

		410

		411

		440

		441

		448

		435

		419

		403

		466

		421

		490

		458

		426

		382

		421

		450

		427

		473

		389

		460

		402

		401

		395

		393

		376

		377

		428

		428

		406

		405

		353

		335

		378

		401

		402

		436

		446

		380

		401

		424

		405

		335

		399

		412

		395

		465

		419

		375

		352

		418

		432

		515

		405

		359

		444

		390

		379

		375

		379

		412

		441

		451

		491

		442

		460

		422

		428

		444

		449

		347

		371

		400

		420

		409

		410

		462

		379

		385

		385

		340

		357

		379

		437

		394

		338

		398

		422

		413

		401

		397

		422

		403

		419

		404

		420

		322

		420

		405

		395

		338

		395

		398

		434

		461

		444

		355

		419

		380

		398

		400

		450

		444

		433

		450

		335

		455

		357

		343

		452

		312

		382

		410

		404

		373

		424

		349

		389

		422

		415

		380

		389

		408

		396

		404

		395

		357

		420

		377

		400

		382

		395

		412

		457

		390

		431

		380

		351

		398

		392

		444

		391

		418

		414

		402

		419

		483

		415

		460

		446

		470

		442

		438

		400

		344

		413

		424

		431

		391

		465

		411

		399

		425

		380

		371

		337

		440

		365

		440

		378

		404

		479

		399

		399

		419

		398

		379

		455

		397

		381

		424

		426

		408

		454

		420

		441

		410

		445

		405

		380

		417

		366

		425

		399

		358

		429

		412

		425

		365

		415

		380

		405

		406

		410

		470

		358

		440

		370

		404

		424

		440

		480

		484

		438

		423

		435

		398

		384

		435

		368

		330

		448

		391

		446

		333

		430

		379

		438

		388

		439

		378

		415

		428

		409

		421

		392

		389

		445

		372

		384

		376

		421

		473

		484

		395

		397

		416

		349

		400

		420

		442

		445

		425

		315

		415

		405

		429

		415

		441

		461

		425

		401

		400

		415

		395

		394

		394

		448

		424

		431

		410

		421

		434

		385

		373

		345

		380

		405

		392

		418

		373

		396

		350

		380

		412

		460

		409

		420

		427

		415

		400

		408

		484

		417

		407

		391

		396

		461

		427

		412

		395

		437

		412

		451

		433

		409

		420

		470

		442

		381

		410

		435

		436

		405

		417

		392

		375

		491

		431

		411

		398

		452

		396

		386

		475

		379

		410

		331

		396

		436

		458

		330

		411

		381

		392

		384

		451

		438

		455

		387

		471

		412

		430

		322

		358

		397

		380

		416

		450

		372

		411

		432

		441

		435

		449

		411

		365

		366

		426

		431

		432

		407

		448

		425

		440

		455

		451

		426

		480

		485

		408

		430

		388

		351

		394

		451

		445

		355

		447

		416

		432

		427

		385

		420

		462

		440

		411

		403

		418

		445

		401

		461

		458

		419

		456

		502

		418

		466

		443

		392

		430

		506

		471

		412

		441

		410

		380

		441

		434

		426

		384

		447

		440

		423

		464

		411

		383

		454

		441

		408

		415

		407

		492

		441

		440

		436

		427

		425

		412

		445

		422

		466

		405

		411

		436

		424

		457

		406

		408

		412

		429

		487

		437

		414

		428

		441

		510

		396

		466

		400

		412

		409

		446

		415

		426

		403

		456

		491

		350

		380

		415

		386

		466

		361

		441

		398

		444

		443

		450

		408

		421

		439

		398

		500

		396

		417

		431

		418

		459

		421

		415

		431

		416

		420

		425

		401

		481

		430

		390

		442

		468

		425

		375

		420

		410

		434

		482

		502

		398

		450

		424

		442

		357

		408

		409

		380

		380

		462

		356

		430

		383

		470

		420

		391

		443

		419

		388

		422

		414

		403

		445

		436

		405

		408

		400

		393

		405

		404

		460

		399

		452

		457

		421

		380

		401

		372

		408

		406

		411

		400

		466

		413

		404

		439

		422

		409

		418

		388

		407

		428

		328

		420

		403

		370

		444

		478

		408

		421

		417

		399

		410

		403

		410

		390

		364

		441

		386

		410

		455

		418

		460

		448

		422

		445

		384

		462

		420

		423

		429

		453

		395

		445

		345

		423

		414

		362

		427

		409

		408

		342

		465

		466

		432

		448

		418

		434

		425

		419

		374

		434

		383

		422

		396

		394

		423

		429

		389

		424

		484

		375

		394

		415

		344

		398

		402

		386

		400

		405

		403

		391

		410

		440

		384

		425

		387

		435

		400

		410

		450

		372

		420

		410

		352

		381

		439

		415

		391

		398

		455

		418

		405

		368

		376

		425

		430

		413

		390

		465

		393

		399

		459

		380

		374

		364

		428

		445

		370

		375

		421

		392

		405

		402

		400

		404

		438

		372

		410

		416

		372

		446

		396

		450

		407

		443

		330

		421

		470

		450

		410

		426

		483

		381

		424

		411

		444

		417

		468

		378

		412

		398

		371

		394

		385

		424

		395

		438

		377

		396

		400

		452

		449

		379

		385

		378

		420

		426

		476

		430

		431

		390

		472

		451

		408

		385

		408

		420

		443

		422

		440

		420

		412

		422

		426

		410

		480

		400

		385

		392

		432

		359

		405

		403

		431

		378

		407

		459

		409

		438

		392

		420

		335

		424

		438

		417

		469

		414

		400

		398

		386

		407

		362

		470

		404

		450

		432

		414

		424

		381

		408

		410

		409

		400

		425

		438

		381

		442

		450

		422

		408

		435

		418

		395

		400

		430

		428

		420

		419

		379

		419

		369

		413

		432

		431

		388

		420

		330

		361

		374

		409

		433

		400

		414

		381

		410

		442

		408

		374

		455

		415

		428

		380

		390

		450

		385

		371

		334

		441

		430

		370

		430

		444

		441

		411

		439

		383

		400

		392

		412

		385

		444

		423

		379

		425

		404

		438

		389

		398

		408

		423

		475

		435

		394

		389

		414

		360

		395

		424

		410

		405

		430

		380

		400

		395

		423

		415

		395

		448

		459

		431

		410

		488

		430

		401

		436

		373

		425

		405

		406

		422

		397

		439

		419

		411

		413

		361

		416

		390

		418

		398

		443

		445

		435

		425

		455

		428

		400

		430

		410

		420

		372

		440

		408

		457

		389

		432

		375

		376

		450

		449

		445

		423

		410

		396

		414

		412

		415

		430

		423

		434

		390

		414

		409

		492

		400

		402

		408

		409

		387

		381

		377

		422

		430

		352

		435

		405

		391

		411

		430

		418

		423

		430

		423

		428

		473

		435

		408

		430

		410

		415

		362

		417

		460

		400

		403

		435

		502

		352

		453

		449

		411

		477

		473

		500

		452

		415

		391

		380

		389

		422

		385

		386

		415

		429

		428

		485

		476

		332

		393

		412

		462

		392

		430

		393

		369

		410

		470

		420

		408

		393

		422

		445

		406

		487

		406

		455

		410

		370

		463

		387

		392

		402

		450

		431

		400

		420

		454

		354

		412

		449

		425

		401

		400

		434

		440

		399

		419

		441

		384

		396

		452

		412

		415

		330

		442

		438

		405

		425

		392

		423

		421

		417

		390

		457

		384

		470

		384

		419

		456

		430

		410

		386

		422

		401

		410

		389

		421

		434

		408

		422

		395

		382

		381

		400

		380

		389

		312		min

		515		max

		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 – April 
•5 collections from 3 sites DS 
of known spawning sites
•25 larvae per site
•Analysis Wayne State Univ.



Thank You

MSCP
Marsh and Associates

USFWS
Nevada Division of Wildlife

Arizona Game & Fish
California Department of Fish and Wildlife
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