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Sturgeon Research Scope 2005

Evaluation Of Reproduction, Spawning
Movement And Habitat Of Missouri
River Sturgeon

Multiple Reach Comparison
Opportunistic

Flow as the Primary Variable
Anticipation of Management Action

Behavior, Physiology, and Habitat
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Shovelnose Sturgeon in the Missouri River

RIVER SEGMENTS E

= e
o . .
i i, Minnesota y
Siowx Falke ...-u----vu-a.? '1
AN — ]
Yankton A l:!pper Segment i

Location Map

£
St e
O,

bs
L
E

L _________

=

'%'s Eioonuille’wmi,.;.., ol
o Manz &=’ City -
EUE A N w _ :
Missouri
e v, & "‘fru,“w_“ Jefferson City i vt .".I
Kansas 1%.,,”\.,, § o
7 g H "
8 Ky
T, s ,g'ﬁ\, 7
| SR e
I
!
| b
} -
5 £
EXPLANATION e e -
i
Y  Initial Capture Locations PN s
_ Lo o &0 100 200 Kilometers £
m— Extent of Tracking Effort i \1_)— E T ]
- i T e T e
H ] . N . . || 3 =]
USGS Migsour River Basin i = 0 &0 120 Miles S




T -
| .
i Discharge and Temperature of the e,
| Missouri River at Sioux City, lowa and h!
0 Boonville, Missouri L4
Z 5 =
ENVIRONMENTAL Y/ "
y 'fh‘“ ! g Manth
e '“---(. M M Jun Jul Ay
PI‘gaul--tn .\x]l 5000 .?r b d T 2 35 I
CONDITIONS e .
% o —— Dialy bean Dischage (CF 5 Sh
| 8 B [ERc ) D:Izru'le::Tlerrpaelg;Ere (C)j 25 E !
‘i\?f % 30000 20 3
S ) E 28000 15 E
Mebhraska 5 20000 0=
ow | £ £
& 15000 5 =
l‘ = 0000 a °
Temperature
har FApr
.
Missouri
B e
S Ca v
L4
g Boonville

>t00m hdar Apr hday Jun Jul Aug =5 2 )
et ey oy
180000 R T
in i . e = o e
o 1e00m po— Da_lynﬂean Dizchage (CFE) =
% 1o L T Dialy Wean Temperature () 25 ;
& &
E 120000 @ 'g,_ ————— e ——
4 100000 & 4
& 2 -
S =00 B i
5 -1 I —
@ 3
= eoom o £ <
& e S EXPLANATION '
20000
ol 0 A Stream Flow Gaging Stations
hdar Apr hlay Jun Jul Aug -
Wlanth ® Temperature Logger Locations
T
N i
L 0 50 100 200 Kilometers Y7 Initial Capture Locations
_.q‘; - I T B B
Y ' ' e Extent of Tracking Effart
_ = G e g | =
S




STURGEON REPRODUCTION




Sturgeon Locations April 06 - September 1, 2005
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Sturgeon Locations May 05 - August 19, 2005
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*STURGEON MOVEMENT
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*STURGEON HABITAT USE (DEPTH)
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*STURGEON HABITAT USE (TEMPERATURE)
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Physiological Condition

Pl: 0.17

Activation Assay:
negative

E/T: 1.0
Cortisol: 26.5 ng/mL

Full Spawn
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Habitat Mapping Locations
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Habitat Mapping Locations
April 06 - September 2, 2005
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EXPLANATION

DEPTH, IN METERS
ON 6/15/2005
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EXPLANATION

DEPTH, IN METERS
ON 6/15/2005
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EXPLANATION
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EXPLANATION

AVERAGE WATER
COLUMN VELOCITY, IN
METERS PER SECOND
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{’a,w Location of Hard Substrate Deposits
along the Missouri River
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Spawning Substrate Inventory

9/15/2005: 70% of LMOR _,
has been surveyed with ©
preliminary protocol. |

274 deposit locations
mapped.

35 significant bedrock
exposures mapped.

Natural hard substrates
exist in patches
throughout, including
Gavins Point Reach.




Sturgeon Research Scope 2006 - 2007

With or without spring rise
Upstream/downstream comparison

Spawning

Ecology

Physiology

Habitat
Early life stage
Synthesis and Modeling
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Reproductive Ecology

Research Scope 2006 - 2007

Intensification of Effort

Environmental & Physiological Linkages

Geographic Focus

Coordination

Validation and Verification

Event Characterization

Population-level Inference
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Early Life Stage Research 2006 - 2007

Field

Verification of spawning: where,
when (eggs and larvae)

Dispersal and post-dispersal
Methods development

Habitat availability and ‘use’
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Early Life Stage Research 2006 - 2007

Lab

Discrimination between PS and
SNS

Temperature-specific time-to-
hatch, and growth
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Habitat Research Scope 2006 - 2007
Spawning Habitat

Continue, refine inventory: stake out spawning
locations

3-dimensional hydraulic modeling habitat
availability at high-potential sites in GP reach:
spawning habitat availability during SR

Monitor erosion/deposition at modeling sites,
GP reach: spawning habitat conditioning.

Early life stage

Begin modeling/verifying hydrodynamics of
larval drift and retention

ZUSGS



Program

Population C C

Habitat = C

Mitigation C &

Propagation C C & € C C
MDC > €

USGS C C C
Research

Critical Environmental Factors for Reproduction

Habitat Assessment: Spatial and Temporal Patterns
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Simplified Conceptual Model

WATERSHED FRAMEWORK:
RESULTING IN NATURAL FLUXES OF WATER,
CHEMICALS, AND SEDIMENT, AND STAKE- TECHNICAL
VEGETATIVE COVER HOLDERS EXPERTS

v

HUMAN CHANGES TO NATURAL ECOSYSTEM

OBJECTIVES AND
4 |— MANAGEMENT ACTIONS

MANAGEMENT ACTIONS

A

ADAPTIVE MANAGEMENT LOOP

MONITORING AND
EVALUATION, FEEDBACK
TO OBJECTIVES AND
MANAGEMENT

ECOSYSTEM
STATE AND
MEASURES

PROCESS LINKS AND FEEDBACKS AMONG
ESSENTIAL ECOSYSTEM CHARACTERISTICS

&
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MANAGEMENT
ACTIONS

TIER ONE EECS

TIER TWO EECS
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SPRING RISE EFFECTS — CONCEPTUAL MODEL

MANAGEMENT

SPRING RISE

ACTIONS

ALTER SEDIMENT |

PEAKED
FLOWS

TRANSPORT =
I CAPACITY

ALTER TEMPERATURE,

TURBIDITY, NUTRIENTS I

Geomorphology

® System structure
®* Types of measures

* Benefits and costs

MEASURES OF
SYSTEM STATE

TIER ONE
EECS & Sediment Hydrolo_gy/ Water Quality
Hydraulics
Transport
REDISTRIBUTE l I
DEPTH, VELOCITY
| PHYSIO &
ALTER ALTER BE"(':’:J‘I’E'OR
HYDROSCAPE HYDROSCAPE BEHAVIOR
CONDITION CUE *
SPAWNING
SUBSTRATE
SPAWNING HAB.
AVAILABILITY &
TIER TWO Habitat LARVAL DRIFT & Sturgeon
EECS RETENTION &
EGG INCUBATION

!

GEOMORPHOLOGY/SED. TRANS.
Extent of Potential
Substrate
Build/erode bars
Bank erosion

HYDROLOGY/HYDRAULICS
Distribution Depth and
Velocity

WATER QUALITY
Suspended Sediment
Water Clarity
Residence Time, Exchange
Nutrient Content
Dissolved Oxygen
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HABITAT
Extent, Quality, Timing
Connectivity, flooding

STURGEON
Spawning success
Growth/survival
Population assessment
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