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ABSTRACT

The Guadalupe Bass (Micropterus treculii), a popular sport fish and species of special
concern endemic to Texas, presents many challenges to fishery professionals who seek to
conserve their ecological, economic, and recreational benefits. Management of Guadalupe Bass
populations should be supported with science-based evaluations for characterizing them. Size
structure indices are a common tool used by fisheries biologists to calculate and describe the
proportion of size groups for fish species targeted by anglers. To adequately compute these
indices, a length-categorization system is required to delineate each length group. Typically,
these categories are based on a world record length for a particular species, however, the longest
documented fish has also been used. Although several options exist for assigning length
categories to Guadalupe Bass, a standard has not been proposed. A Guadalupe Bass collected in
2017, measured 18.9 inches and is the longest documented specimen to date. This presented an
opportunity to establish standard length categories for the species. Minimum lengths of 4, 8, 10,
12, and 15 inches are proposed to represent "stock", "quality", "preferred", "memorable", and
"trophy" categories, respectively. These proposed lengths should better represent sizes of
Guadalupe Bass available to anglers and provide a more useful standard for calculating size
structure indices and assessing population structure.
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INTRODUCTION

The Guadalupe Bass, an endemic, is the State Fish of Texas; and plays an important role
as a top predator in central Texas river and stream ecosystems. It is also a popular and
economically important sport fish species (Thomas et al. 2015). Populations have historically
been distributed among streams in the Edwards Plateau region of central Texas, including sub-
basins of the Brazos, Colorado, Guadalupe, and San Antonio Rivers, and have been introduced
into the Nueces River system (Curtis et al. 2015). Economic impact from fishing in Hill Country
streams has been estimated at over $50 million/year, and 42% of those anglers targeted
Guadalupe Bass (Thomas et al. 2015). In the lower Colorado River, directed effort for black
basses (including Guadalupe Bass) has increased from 23 percent in 2001 to 37 percent in 2017
(Cummings and De Jesus 2017). This is likely due to the availability of Guadalupe Bass over 15
inches, the publicity of the Texas State Record Guadalupe Bass caught there in 2014, and the
increasing popularity of kayak fishing. Paddlesports are recognized as one of the fastest growing
sectors of the outdoor recreation industry in the U.S. (Outdoor Foundation 2015). At least eight
reservoirs in central Texas provide fishing opportunities for Guadalupe Bass, including Lake
Travis which produced the previous record Guadalupe Bass in 1983, and hosts the annual Texas
Tournament Zone Guadapalooza fishing event each fall.

Guadalupe Bass are a species of special concern due to stream habitat degradation and
genetic introgression with Smallmouth Bass Micropterus dolomieu (Garrett 1991; Hubbs et al.
2008; Curtis et al. 2015). Since the 1990s, the Texas Parks and Wildlife Department (TPWD)
has focused resources into management and research of Guadalupe Bass (Garrett 1991). Most of
this effort centered on reducing genetic introgression from Smallmouth Bass through
supplemental stockings (Fleming et al. 2015) and habitat restoration in selected watersheds
(Garrett et al. 2015). This initiative was watershed-based, focusing on habitat restoration,
instream flows, and restoring and/or maintaining healthy ecosystems to support Guadalupe Bass
populations. The TPWD also expanded fishing opportunities for Guadalupe Bass through the
Texas Paddling Trails and the River Access and Conservation Area programs. District Fisheries
Management offices have monitored Guadalupe Bass population trends in reservoir systems and
the lower Colorado River. Research has evaluated Guadalupe Bass movement (Perkin et al.
2010), population genetics (Bean et al. 2013, Fleming et al. 2015), flow-ecology relationships
(Grabowski 2014), and effects of urbanization (Bean et al. 2007, Pease et al. 2017). In 2017, a
rangewide conservation plan was published, providing a ten-year plan to restore and preserve
Guadalupe Bass in Texas (Bean 2017). The plan outlined data gaps, threat assessments, and
priority populations for conservation and restoration action.

Development of size-structure indices specifically for Guadalupe Bass were outlined as a
science need in the rangewide conservation plan (Bean 2017). Prior to this biologists had several
options to describe Guadalupe Bass population size structure including an index designed for
Spotted Bass (Micropterus punctulatus), one created from the current State Record Guadalupe
Bass, one based on the longest documented fish, and one based on percentiles of length data.
Size-structure indices define length categories for a fish species, which describe structural
characteristics of a fish population (Anderson 1976). A commonly used index is proportional
size distribution (PSD; Guy et al. 2007), which is a numerical interpretation of length-frequency
data (Anderson and Neumann 1996).
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To evaluate size structure of a fish population, a length categorization system is used to
determine the proportion of fish that compose each category. Typically, the Gabelhouse (1984)
method is used, which categorizes fish stocks based on percentage lengths of the all-tackle,
world-record fish for that particular species. World records are determined by the International
Game Fish Association (IGFA). Length ranges are computed for stock, quality, preferred,
memorable, and trophy size fish, from or near which a minimum length is selected to define each
category (Gabelhouse 1984). Anderson and Weithman (1978) defined stock length as 20 to 26%
of the world-record length. Stock length represents fish that are long enough to have recreational
value, are at or near the length of maturity, and are recruited to traditional sampling gear
(Gabelhouse 1984). Anderson (1980) defined quality length as 36 to 41% of the world-record
length, which is a size of fish that most anglers would like to catch. Preferred length is defined
as 45 to 55% of world-record length, and refers to fish bigger than quality that anglers would
prefer to catch (Gabelhouse 1984). The suggested range for memorable length is 59 to 64% of
world-record length, and refers to a size of fish anglers remember catching (Gabelhouse 1984).
Trophy length has a suggested range of 74 to 80% of world-record length, and described as a size
worthy of acknowledgement (Gabelhouse 1984).

The Gabelhouse methodology has been used in recent years to update or develop length
categories. New world-records, updated angler preferences, and new information on growth,
maximal length, and life history are typically behind the reasoning (Quinn 1991; Bister et al.
2000; Dumont and Neely 2011). Suwannee Bass Micropterus notius, an endemic black bass
species of special concern with a limited range in Florida and Georgia recently had a standard
weight (WS) equation and length categories developed (Bonvechio et al. 2010). Guadalupe Bass
in Texas provide a similar scenario to establish standard length categories. In May 2017, a
Guadalupe Bass measuring 18.9 inches was collected by Texas Tech University from the lower
Colorado River. Since it was unlikely to be introgressed (Bean et al. 2013; M. J. De Jesus and D.
J. Lutz-Carrillo, TPWD, unpublished data) it presented an opportunity to establish new length
categories for Guadalupe Bass based on the longest documented specimen.

METHODS

An internal review was performed during the summer of 2017 within the TPWD Inland
Fisheries Division to establish standard length categories for Guadalupe Bass. Each contributor.
had involvement with Guadalupe Bass management, conservation efforts, or research. Several
options were discussed to determine standard length categories for Guadalupe Bass. The merits
of each option were discussed and a consensus was reached among staff as to the most
appropriate methodology.

The committee decided that using the Gabelhouse methodology for the longest
documented Guadalupe Bass would be the best option. Calculated ranges for each length
category (stock, quality, preferred, memorable, and trophy) were the same as those described by
Gabelhouse (1984) and based on the 18.9-inch Guadalupe Bass caught from the lower Colorado
River. The minimum and maximum boundary lengths for each length category were calculated
by multiplying total length in inches by the lower and upper percentage. When metric values are
used, separate calculations are recommended rather than conversions since small differences in
index values occur between measurement units (Willis et al. 1993). After length ranges were
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calculated, the representative minimum length for each category was adjusted based on the range
and expert opinion.

RESULTS AND DISCUSSION

The committee chose the Gabelhouse method to establish Guadalupe Bass length
categories for several reasons. The method is widely accepted in North America and is used by
TPWD to assess size structure for all other managed fisheries. However, the Gabelhouse method
relies on one (longest) angler-caught IGFA world-record fish. An unusually large fish could be
considered an outlier and skew the categories upward. This was not an issue with Guadalupe
Bass as individuals near 18.9 inches have been observed. The committee agreed that consistency
was important and extensive data collection required for the percentile method was not
necessary.

Minimum lengths for Guadalupe Bass size categories were calculated from the longest
documented specimen, measuring 18.9 inches long. This resulted in the following length
categories (in inches): stock = 4, quality = 7, preferred = 10, memorable = 12, trophy = 15 (Table
1). This arrangement is similar to Yellow Perch (Percaflavescens), White Crappie (Pomoxis
annularis), Black Crappie (Pomoxis nigromaculatus), and White Perch (Morone americana)
which have world-record lengths comparable to Guadalupe Bass (Gabelhouse 1984). Guadalupe
Bass are mature at age-1 (Garrett 1991), and minimum length at sexual maturity ranges from 3.3
inches to 6.1 inches (Curtis et al. 2015), converted to total lengthusing Beckman (1948).
Guadalupe Bass below four inches are assumed to have no recreational value to anglers.
Therefore, stock length was set at 4 inches. The minimum length for a quality size Guadalupe
Bass was set at 8 inches. This value was rounded up from the maximum boundary calculated for
that category (7.7 inches) and seemed to be a length of Guadalupe Bass most anglers would like
to catch. Preferred length was set at 10 inches, which was bigger than quality length and a size
anglers would prefer to catch. Memorable length for Guadalupe Bass was set at 12 inches,
which the committee believed to be a size most anglers would remember catching. Trophy
length was set at 15 inches, which seemed worthy of acknowledgement in most of the Guadalupe
Bass range. In many Guadalupe Bass populations, 15-inch fish are uncommon. For instance, in
the upper Guadalupe River Guadalupe Bass > 14 inches make up 1% of the population (TPWD
unpublished data). However, in some areas with frequent 17- and 18-inch fish caught this value
may seem low. Gabelhouse (1984) did recognize that regional differences in angler success and
perception could alter what is considered a "trophy".

MANAGEMENT IMPLICATIONS

Defined size categories can be beneficial for the management and conservation of
Guadalupe Bass. An updated and accepted length-categorization system would allow a more
detailed and comparable assessment of Guadalupe Bass population size structure. Standard
length categories also enable the prioritization of conservation and/or management efforts
through identification of size structure deficiencies. Long-term trend analysis using these indices
can illustrate population-level responses of Guadalupe Bass to biotic or anthropogenic activities.
Size structure comparisons among waterbodies could also help inform anglers where populations
exist that suit their preferences (e.g. - where a population has a high percentage of trophy
category individuals). Length-based awards can be adjusted to official size categories
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(Bonvechio et al. 2010). Weight is typically used for most TPWD fish awards but length is used
for Catch and Release, Elite Angler, and Big Fish awards. Big Fish awards are based on trophy
classes of each fish species. Currently, Guadalupe Bass must be 14 inches to qualify for a Big
Fish award. This may need to be updated to reflect the new size categories.

More work can be done on population indices to improve the management of Guadalupe
Bass. Since size categories are meant to reflect recreational value, angler opinions regarding size

categories of Guadalupe Bass could be included in future creel surveys or online polling. The

development of a Ws equation for Guadalupe Bass would allow calculations of relative weight

(Wr) as an index of fish condition. This would be a logical next step, and has been referenced as
a science need in the rangewide conservation plan for Guadalupe Bass (Bean 2017). Relative

weight can be used as a partial predictor of forage conditions, seasonal loss of fat content,
fecundity, and mortality (Anderson and Neumann 1996). Environmental conditions (Liao et al.
1995) and stocking rates (Mitzner 1990) can be assessed in part by relative weight indices. With
the development of these indices, fisheries statistics will be available for Guadalupe Bass at the
same level as other fish species managed by TPWD.
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Table 1. Suggested range and minimum length for each category based on longest
documented Guadalupe Bass (18.9 inches, 480 mm).

Category Suggested Range Minimum length

range (Inches) Inches Centimeters

Stock 20-26% 3.8-4.9 4 10
Quality 36 - 41% 6.8-7.7 8 20

Preferred 45- 55% 8.5 - 10.4 10 25

Memorable 59 - 64% 11.2-12.1 12 30

Trophy 74 - 80% 14.0-15.1 15 38
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