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Analysis of Historic Fish Data

Bonner, TSU
2007
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P <0.001



Presenter
Presentation Notes
Dr. Tim Bonner of Texas State University examined the available fish collection data for the Lower Brazos Basin, including what we collected in 2006 and data from as far back as 1939), and looked for trends. Results were a bit of a mixed bag.  Of 67 species collected in the Lower Brazos, Bonner detected a decreasing trend in the relative abundance of 8 species, an increasing trend for 4 others, and stable or undetermined trends for the rest. In contrast to most rivers in the United States, the overall fish community of the Lower Brazos remains intact.  However, the smalleye shiner has apparently disappeared from this portion of river. 


wWinners

Cyprinella lutrensis — red shiner Notropis buchanani — ghost shiner

Thomas, Bonner, and Whiteside 2007

Gambusia affinis — western
mosquitofish Pimephales vigilax —bullhead minnow
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Presentation Notes
Notropis buchanani – ghost shiner


. osers: Prairie stream minnows

Notropis potteri
chub shiner

Photo By Chad Thomas, Texas State University - San Marcas

Notropis oxyrhynchus —
sharpnose shiner

Notropis buccula —
smalleye shiner


Presenter
Presentation Notes
Various species have declined dramatically within the lower Brazos segment, among these are the smalleye shiner and sharpnose shiner. Though these two are considered species of special concern by the State, neither would be a good candidate for consideration as a target species given their low numbers within the lower Brazos. At this point in time, collections of these species are at best incidental (numerically). Other species which have also seen change in relative abundance would lend themselves to use as target species and offer adequate distribution and relative abundance to provide sufficient data for analysis. 


More losers...

Pomoxis annularis —white crappie Aplodinotus grunniens — freshwater drum

Thomas, Bonner, and Whiteside 2007

Carpiodes carpio —
river carpsucker

Lepomis gulosus - warmouth Ictalurus punctatus —channel catfish


Presenter
Presentation Notes
Other species which have also seen change in relative abundance would lend themselves to use as target species and offer adequate distribution and relative abundance to provide sufficient data for analysis. 



Shoal chub, 	Carpiodes carpio, Ictalurus punctatus, Lepomis gulosus, Pomoxis annularis, and Aplodinotus grunniens (declining)


Introduced Species

Thamas, Bonner, and Whiteside 2007

Pimephales promelas —
fathead minnow
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Cyprinus carpio —
common carp
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Presentation Notes
A few non-native species are in the lower Brazos drainage, however these species are found in such few numbers that they are really not a significant problem at least not yet.




Middle and Lower Brazos River
Instream Flow Study

Fish Collection Summary Report
2006
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Presentation Notes
The GIS database helped us identify where we needed additional fish collection data to better understand the biological resources of the Lower San Antonio.  That led to a study in 2006 that collected fish at eight sites on the San Antonio River and Cibolo Creek during several times of the year. That effort was lead by the San Antonio River Authority and Texas Parks and Wildlife Department, with participation from other agencies.  Since publication of this report, fish collection efforts have continued in 2007 and are currently ongoing.




Fish Sampling
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Presentation Notes
In addition to: GPS, photos, depth, velocity, substrate


Summary of Recent
Fish Collections

m Brazos River — 44 fish species
m Little River — 26 fish species

m Navasota River — 30 fish species



Oxbow Lake Study

Winemiller, Gelwick, & Bonner, 2004

1: 200 000




Oxbow Formation
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Presentation Notes
Migration and barriers to migration

Bays and estuaries

Riparian resources                                         (oxbows, wetlands, bottomlands)

Side channels, undercut banks

Groundwater – hyporheic zone – surface water

Temporal issues
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Big Bend under normal conditions
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Presentation Notes
Big Bend shown connected to main channel
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Moehlman’s oxbox under normal coniditions
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Shown after a peak flow event in the Brazos


Mussel Surveys

Karatayev & Burlakova, SFASU 2007
Randlev & Kennedy, UNT 2008

Brazos and
tributary
drainages
contained high
diversity of
HESWWELE
mussel
populations
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Presentation Notes
Of course, not all of the biological resources of the Lower Brazos River are related to fish and we need to understand the flow requirements of those resources as well.  In order to better understand one of those resourses, a survey of freshwater mussels was completed in 2006 and 2007.  During that time, scientists from Stephen F. Austin State University sampled for mussels at 44 sites in the mainstem river and tributaries.  Two native mussels they found were the smooth pimpleback in high densities, but the Texas fawnsfoot was rare (only 1 live specimen)










Freshwater Mussels
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Presentation Notes
Amblema plicata –threeridge – found in Brazos, Navasota, Yegua

Lampsilis teres – yellow sandshell – Navasota, Yegua

Quadrula apiculata - Southern Mapleleaf

Cyrtonaias tampicoensis - Tampico pearlymussel – in Navasota, Yegua

Quadrula houstonensis – smooth pimpleback


Middle & Lower Brazos River
Biological Objectives

m |ldentify and manage flow regimes for
the benefit of the native ecosystem (i.e.
habitat, flora, and fauna)

m Maintain a diverse aguatic community
and prevent the extinction of native
species

m Preserve/protect and restore/improve

key habitat features for native species
In river and riparian zones



Potential Indicators

Native Species Richness - the number of
sSpecies or taxa

Relative Abundance — the number of
organisms of a particular species as a
percentage of the total community



Potential Indicators

Fishes

m Flow sensitive species
m Sport fish species

m Prey species

m Imperiled species

m Intolerant species



Other Potential Indicators

m Benthic invertebrates

m River prawn

= Mussels

m River and riparian plants
m Other vertebrates


Presenter
Presentation Notes
Changes in flow rates of rivers and streams due to droughts, floods, or building of dams; Increased deposition of soft silt due to excessive run-off; Scouring of stream beds during storm events; Increased amounts of aquatic vegetation; Lack of suitable native fish hosts for larval stage; Aquatic contaminants; and, Introduction of exotic species.


Instream Habitat
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Riparian Habitat

Vegetation

m Age class distribution of riparian plant
species

m Riparian species richness and diversity
m Density
m % Canopy cover



Riparian Habitat

Soils
m Riparian solil types

Hydrology
m Gradient of inundation
m Base flow levels


Presenter
Presentation Notes
In the context of riparian zones, surface water and groundwater are the main controls of the riparian ecosystem.  The gradient of inundation refers to defining the space of interaction between groundwater and surface water as a function of elevation to model gradient of probability of inundation of saturated and unsaturated areas-- with the transitional water table falling in between.  By coupling this model with digital elevation models, a map of the riparian area can be produced. 
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