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Many juvenile organisms require access to upstream tidal creeks and rivers. 

Life History of  
Estuarine Species
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Salt‐wedge and Turbidity Maxima – another effect of the salt wedge and 
freshwater mixing

Salt‐Wedge and Turbidity Maxima
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Freshwater Inflow  Salinity  Dissolved Oxygen  Biota
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High rainfall
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Brazos River Basin
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* Default Freshwater Inflow Standards for Brazos River 
Estuary is the freshwater inflow standard for this gage site



Study Objectives
1. Describe the freshwater inflow regime, 

and water quality (salinity, dissolved 
oxygen) of the tidal portion of the Brazos 
River

2. Characterize and describe the response 
of nekton community including density, 
composition and metrics to various flow 
regimes



Data Collection
• Miller 2014 (Jan-Dec 2012 nekton 

data) – 12 events.
• Phase 1: (Nov. ‘14 – May ’15) – 10 

events
• Phase 2: (Dec. ‘16-May ’17) - 6 

events (some additional ongoing 
work)
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Brazos River Basin

Study 
Area



Study Area



Brazos River 
Delta

Gulf of Mexico Upstream Site 42 km

Downstream site
1 km from mouth.



Water Level 
Recorder

Water Temp, 
Salinity, Dissolved 
Oxygen



Otter Trawl



Data Analysis
• Describe bottom water salinity, dissolved 

oxygen and nekton community versus flow 
regime

• PRIMER - Cluster analysis with 
SIMPROF, and nMDS

• ANOSIM – compare collection similarity



Results



Hydrology vs. Salinity and 
Dissolved Oxygen



2012 2014-15
2016-17

Sampling Periods
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Salinity



Salinity – Dry, Subsistence Flow, Summer 2012

rkm

D
ep

th
%

403530252015105

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

>  
–  
–  
–  
–  
–  
<  5

5 10
10 15
15 20
20 25
25 30

30

Sal psu

Dry-Sub Su, 380 cfs , July10-11, 2012  

rkm

D
ep

th
%

403530252015105

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

>  
–  
–  
–  
–  
–  
<  5

5 10
10 15
15 20
20 25
25 30

30

Sal psu

Dry-Sub Su, 475 cfs, Aug 14-16,2012

rkm

D
ep

th
%

403530252015105

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

>  
–  
–  
–  
–  
–  
<  5

5 10
10 15
15 20
20 25
25 30

30

Sal psu

Dry-Sub Su, 710 cfs, September 11-12, 2012

rkm

D
ep

th
%

403530252015105

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

>  
–  
–  
–  
–  
–  
<  5

5 10
10 15
15 20
20 25
25 30

30

Sal psu

Dry-Sub Su, 920 cfs, October 16-17, 2012



Salinity Wet Base, Wet and Subsistence Flow, Winter/Spring
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Dissolved Oxygen



D.O. Dry Subsistence Flow ‐ Summer
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D.O. Wet Base/Sub Flow Winter, Spring
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Biological Response



N=32,081                 96 Taxa 

47%

20%

7%

5%

4%

17%

A. Croacker

Bay Anchovy

Brown Shrimp

Blue Catfish

White Shrimp

Other 91 Taxa



Marine and Estuarine Nekton



Freshwater Nekton

Macrobrachium



Trawl Collections
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Otter Trawl Flow Tier Pair wise tests - ANOSIM

Flow Tier Flow Tier Sig % Flow Tier Flow Tier Sig %
Dry-1ps S Avg-3ps S 0.10 Dry-Sub Su Avg-3ps S 0.10
Dry-Base W Avg-3ps S 0.30 Avg-Sub W Avg-3ps S 0.10
Dry-Base W Dry-Sub W 1.11 Dry-Sub W Avg-3ps S 0.20
Dry-Sub S Avg-3ps S 1.17 Avg-3ps S Wet-2ps Su 0.40

Dry-Base S Wet-Sub W 1.23 Avg-3ps S Wet-Sub W 0.40

Dry-Sub S Wet-Sub W 1.23 Avg-Sub W Wet-Base S 1.10

Dry-Sub S Avg-Sub W 2.34 Wet-Sub W Wet-Base S 1.23

Dry-Base W Wet-Sub W 2.47 Dry-Sub Su Wet-Base S 1.30

Dry-Base S Avg-Sub W 3.13 Dry-Sub W Wet-Sub W 1.48

Most Significant Differences in Community Composition 
occurred between 

Dry (subsistence) and Wet or Peak (1, 2, 3ps) Flows
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<  2,000 cfs = 22-42 km;  2,000-15,000 cfs  # taxa increases;  0 FW taxa @ rkm 42
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Conclusions
• Salinity and dissolved oxygen responds 

rapidly to changes in freshwater inflow.
• P(hypoxia) lower when flow is high and salt 

wedge is reduced or pushed downstream
• Species composition sensitive to salinity 

change but some species exhibit strong 
seasonal response

• Spatial gradients related to salinity and 
dissolved oxygen are likely interacting with 
strong seasonal pulses of juvenile fish.



Future Work
• Targeted  investigation of flow tiers during 

summer /early fall months currently lacking; 
critical period for dissolved oxygen

• Mark/recapture, length freq, otolith aging to 
evaluate growth of immigrating YOY fish vs. 
flow regime

• Stable isotope analysis – assess contribution 
of upstream nutrients to estuarine juvenile 
fauna

• Telemetry of larger fauna (alligator, juvenile 
bull shark)



Future Work

 Need to investigate role of discharge on 
nutrient and sediment transport and 
influence on nearshore GOM productivity 
and biological community and delta 
formation
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Questions?
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