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1. Abstract

Gyrinids were collected from lotic and lentic sites in the Texas Big Thicket, where species frequently exhibited
aggregation. Aggregations consisted of two or more species, and some aggregations had species representing
up to three genera: Dineutus MacLeay, Gyretes Brullé and Gyrinus Miller. The composition of these
aggregations is described along with habitat preferences. In the Big Thicket region of east Texas, gyrinids are
most commonly found in species aggregations and were rarely collected in as single species groups.
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3. Introduction
The tendency to form aggregations is one of the Gyrinidae’s most peculiar attributes. Istock (1966) described
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these aggregations as being composed of several species and sometimes two genera. Gyrinid aggregations are
found on the surface of a wide variety of aquatic environments, including: ponds, lakes, streams, swamps, and
bayous. These aggregations can contain thousands of beetles and have been reported to act primarily as a
mechanism for detecting and avoiding predators (Romey and Rossman 1995). Aggegations work as selfish
herds, in that beetles in the center of the aggregation are less likely to become prey and individuals joining the
group benefit through the dilution effect, since attack rate per individual whirligig beetle decreases with
increase in group size (Watt and Chapman 1998). Large aggregations benefit through increased vigilance in
that larger groups are able to detect predators sooner. (Vulinec and Miller 1989). Benfield (1972) suggested
that aggregations may work to advertise a defense secretion, composed primarily of gyrinidal. However, this
seems doubtful since the defense secretion is only released in significant quantities when attacked or handled
(Heinrich and Vogt 1980). Aggregations may also work to confuse predators with a flurry of activity.

The purpose of this study was to inventory Gyrinidae of the Texas Primitive Big Thicket and to survey their
aggregating behavior, including the composition of their aggregations and their habitat preference. There have
been several previous studies that note aggregations occurring between species (Fall 1922, Hatch 1925, Young
1947, Brink 1955, Robert 1955, Wood 1962, Istock 1966, Folkerts and Donovan 1973, Walls 1974, Folkerts
1979, Heinrich and Vogt 1980, and Oygur and Wolf 1991), but there has been little analysis of these
aggregations other than which species were present. None of the previous observations were made on the group
of species that occur in the Big Thicket region. We observe these aggregations for the first time in this region
of North American and document the aggregations throughout this region.

4. Methods

Gyrinids were collected between February 2005 and September 2006 from eight Texas sites. In the Primitive
Big Thicket these included: Little Pine Island Bayou, Hardin Co.; Turkey Creek, Tyler Co.; Collin’s Pond, Polk
Co.; Beaver Slide Pond, Polk Co.; and Upper Neches River, Unnamed tributary, Jasper Co. Gyrinids were
collected with dip nets in lentic and lotic sites. Due to the gyrinids’ similarity in behavior and appearance,
species and gender could not be determined during collection, helping to prevent bias in collecting samples
from aggregations. Attempts were made to collect entire aggregations, although a few species evaded capture.
Specimens were identified using keys by Wood (1962), Oygur and Wolfe (1991) and Babin and Alarie (2004).
Dineutus and Gyrinus were soaked in a solution of 80% ethanol alcohol after collection and their genitalia were
pulled out from between the tergum and sternum of the caudal abdominal segments with sharpened forceps.
Dineutus were primarily identified by the shape of their genitalia and elytral apices. All specimens were
identified, labeled, and deposited as voucher specimens in the insect collection at Sam Houston State
University.

5. Results

Eight species of gyrinids in three genera were collected in the Texas Primitive Big Thicket. Many of these
collections represent new locality records. This is the first report of Gyrinus gibber LeConte occurring in
Texas, herein documented from Hardin Co. and Polk Co.. The closest previously reported collection site was in
central Louisiana (Oygur and Wolfe 1991). Gyrinus analis Say was previously reported from southeastern
Texas, and is now documented also in Hardin Co. and Polk Co.. Gyrinus pachysomus Fall was preciously only
known in Texas from the northeast and is now reported from Polk Co. in southeast Texas. Gyretes sinuatus had
previously been reported in east Texas from only Polk Co and is now reported from Tyler Co..

Several trends were observed. Females were more numerous in many of the aggregations. Out of 22
collections only six had more males than females. However, neither gender is statistically more common in
aggregations in this region (P = 0.22) Dineutus emarginatus (Say) was commonly found with D. carolinus and
to a lesser extent with D. analis. Dineutus ciliatus was found exclusively in lotic habitats. An additional trend
that we observed was that aggregations changed at given locations in both species composition and proportion



of species represented.

Interestingly, at the Collin’s Pond site on May 18, 2006 we observed two distinctly separate aggregations. The
Gyrinus were aggregating on the shallow margins of the pond, protected by overhanging branches, while the
Dineutus aggregation was further from the pond margin. At the same location on September 12, 2006 the water
level of the pond was greatly reduced and the location where the Gyrinus had previously aggregated was no
longer accessible. Consequently we found Gyrinus dispersed throughout with Dineutus. However the species of
Gyrinus collected were different. An additional species of Dineutus was also present, but in very low numbers.

At almost all sites, Gyrinus species were found close to the water’s edge, and often under overhanging branches
or banks.

5.1 Sites Collected

Thicket of Diversity ATBI
Gyrinidae (Whirligig Beetle)
Species Inventory/Checklist by Unit
4/147/2014

Lower .
Menard Upper Village MNature Texas
Jack Gore Lance Meches Turke
Beech Beaumont | Big Sandy | Canyonlands Bayaall Hickory Rosier Loblolly Creek Creek Cree: MNeches | Creek | Conservancy| State Park
Creek Unit Unit Creek Unit Unit yg_ Creek Unit B Unit ) Corridor - Caorridor | Corridor | Roy Larsen | John H. Kirby
Unit Unit Corridor | =, e Unit Unit Unit | Sandylands | State Forest

Gyrinidae (Whirligig Beetles) Unit .
Dineutus analis 13 3 65 22 2
Dineutus carolinus 22 29 83 52
Dineutus ciliatus 15 56 11 7
Dineutus emarginatus 419 65 2
Gyretes sinuatus 3 18 9 5
Gyrinus analis 2
Gyrinus gibber 15
Gyrinus pachysomus 29

5.2 Species List
Checklist of Gyrinids in the Primitive Big Thicket

Dineutus MaclL eay
Dineutus analis Régimbart
Dineutus carolinus LeConte
Dineutus ciliatus Forsberg
Dineutus emarginatus (Say)

Gyrinus Muller

Gyrinus analis Say
Gyrinus gibber LeConte
Gyrinus pachysomus Fall

Gyretes Brullé
Gyretes sinuatus LeConte



5.3 Outreach - Publications and Presentations as a result of this work

Why Study Beetles?!
2013, Houston Museum of Natural Science, Houston, TX
2012, Big Thicket Science Café, Logon Café, Beaumont, TX

Composition of gyrinid aggregations in the east Texas Primitive Big Thicket
(Coleoptera: Gyrinidae)

2008 Eastfield College Summer Institute, Big Thicket Research Station, Saratoga, TX
2008 Texas Academy of Science Conference, Corpus Christi, TX

2007 Big Thicket Science Conference, Beaumont, TX

Realzola, E. 2008. Summer Mentor. Eastfield College NSF STEP Big Thicket Summer Institute.

Realzola, E., Cook, J. L., Cook, T. J., & Clopton, R. E. (2007). Composition of gyrinid aggregations in the east
Texas primitive Big Thicket (Coleoptera: Gyrinidae). The Coleopterists Bulletin, 61(4), 495-502.

Nov. 28, 2012. Many beetles in the Big Thicket, Hardin County News.

6. Possible Future Research Projects

Continued gyrinid survey of the Big Thicket National Preserve that focuses on new collection sites, including
the Canyon lands Unit and Neches River and sites in Orange County are potential future research projects. In
addition, whirligig inventories can contribute to wetland ecosystem analysis.
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2B Friday, November 30, 2012

RE “Whirligigs! Look- Mt
ingNlﬁ)Tgr Down?” A Science 8%
Cafe program by water beetle  C |
researcher Ed Realzola, 6 hol
p-m. Nov. 30 at the Logon Fre
Cafe, 3805 Calder Ave. Free.  ww
(409) 951-6700.

A ———
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NATURE “Whirligig Walk,”
a short hike Wwith water beetle
researcher Eq Realzola to Col-
lins Pond to look for Whirligigs
and other aquatic life, 10
a.m. Dec, 1. Meet at the
Woodlands Trailhead on FM

» 5.9 miles north of Dg}-

lardsville and 3.3 mjles south
0f U.S. 190. Wegr clothes



