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Abstract

The recent ocean-warming events along the California coast have extended the northern range of several
elasmobranch species. The Banded Guitarfish, Zapteryx exasperata, is a poorly known shallow-water batoid,
typically found in warm-temperate to tropical waters of southern California, USA and the Gulf of California,
Mexico. During a Baited Remote Underwater Video Station (BRUVS) survey in October 2020, an unusual batoid
identified as Z. exasperata was observed at a depth of 2.5 m. This individual was within the Point Lobos State
Marine Reserve in Monterey County, central California, extending its range by at least 260 km northwards. A key
to the California species of guitarfishes and Thornback Ray is provided.
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Introduction

The Banded Guitarfish, Zapteryx exasperata (Jordan & Gilbert, 1880), is a poorly known batoid with
prominent, dark, transverse, bands on its dorsal surface (Ebert 2003, Love & Passarelli 2020). A shallow-water
species found from the intertidal zone to 200 m depth, it inhabits nearshore waters, rocky reefs, and sandy lagoons
(Bizzarro & Kyne 2015, Ebert 2003, Kells et al. 2016). Banded Guitarfish are commonly caught in artisanal
gillnet elasmobranch fisheries in the Gulf of California, Mexico, and data from fishery landings indicate that
they exhibit seasonal migrations from nearshore waters in the spring and summer to deeper waters in the fall and
winter (Blanco-Parra et al. 2009, Ramirez-Amaro & Galvan-Magafia 2019). This species has been assessed by the
International Union for the Conservation of Nature (IUCN) as Data Deficient (Bizzarro & Kyne 2015).

Zapteryx exasperata occurs from Jalama Beach in Santa Barbara County, California to Oaxaca, Mexico,
including the Gulf of California (Love & Passarelli 2020). However, specimens south of Mazatlan, Mexico need
to be distinguished from the Southern Banded Guitarfish, Zapteryx xyster (Jordan & Evermann, 1896), which
appears to be the more common of these two species in that region. Zapteryx xyster reportedly occurs as far
north as the central Gulf of California, but is most common from Mazatlan to Peru, and is often mistaken for Z.
exasperata due to similarities in morphology (Castillo-Paez et al. 2017, Gonzalez-Acosta et al. 2021, Ebert 2003).
Misidentifications and taxonomic uncertainty have resulted in poorly defined distributions for both species and a
taxonomic revision of this genus is likely necessary (Bizzarro & Kyne 2015, Kyne et al. 2021, Love et al. 2020).

Although the southern extent of its distribution is uncertain, the northern limit of Z. exasperata has long been
recognized as Jalama Beach, California. However, recent oceanographic warming events off southern California
have extended the northern ranges for a variety of fishes of the Southern California Current System (Walker et
al. 2020). Notable examples of elasmobranchs include the Whale Shark (Rhincodon typus), Whitenose Shark
(Nasolamia velox), Smooth Hammerhead (Sphyrna zygaena), and Giant Manta (Mobula birostris) (Walker et al.
2020). Additionally, young-of-the-year White Sharks (Carcharodon carcharias) now seasonally inhabit Monterey
Bay (Tanaka et al. 2021). Other records of elasmobranchs moving northward from southern California to central
and northern California have not been as well documented.

During a recent survey in Carmel Bay, Monterey County in central California, an unusual batoid not previously
known to occur in the Monterey Bay region was observed. This species was identified as Z. exasperata and
represents a notable northern range extension of this species into the Monterey Bay region (Fig. 1).

Materials and Methods

As part of a statewide surf-zone monitoring project, 6 horizontal, purpose-built Baited Remote Underwater
Video Stations (BRUVS) were deployed 50 m from each other along the shore, 15 m offshore of the breaking
waves in Whaler’s Cove, Point Lobos State Natural Reserve (36.51°, -121.93°). These BRUVS utilized GoPro
cameras (©2020 GoPro) mounted to a 4.5 kg weight, with a soft-mesh bait bag, attached to a 1 meter pole. Each
BRUVS contained 500 g of chopped, frozen, Market Squid (Doryteuthis opalescens). Once deployed, BRUVS
were left to record footage for an hour before they were retrieved. While the BRUVS were recording, a series
of environmental data values were recorded at the study site. Water temperature was recorded via handheld
thermometer. A seawater sample was taken from the swash zone and salinity was measured using a handheld
refractometer. Maximum and average wind speeds for three minutes were recorded using a handheld Kestrel 2000
Wind Meter (© 2020 KestrelMeters.com) held about 2 m from the substrate within the swash zone. Wave period
and height were estimated by an experienced observer.

Results and Discussion

On 30 October 2020, a guitarfish with a distinctive banding pattern was observed interacting with a BRUVS
deployed on sandy substrate at a depth of 2.5 m, 15 m from shore. The water temperature was 15° C with a salinity
of 37 ppt. Wave height was estimated to be 0.1 m with an average period of 6 seconds. Northwest winds, which
are typical for the Monterey Bay region, had an average speed of 1.7 m/s with a maximum of 4.1 m/s.



The specimen was identified as Zapteryx exasperata based on a series of characters: a single row of thorns
along the back, prominent dark bands across the body, speckles on the ventral side, and a rounded caudal fin. The
estimated size of the specimen was 100 cm and it was identified as female since no claspers were visible (Fig. 2).

This species can be distinguished from the Shovelnose Guitarfish, Pseudobatos productus, the only other
guitarfish species in California, by the following characteristics: Z. exasperata has a disc length that is about
equal to its width vs. a disc length that is much greater than its width in P. productus, as well as a dorsal surface
with distinct transverse banding pattern vs. a mostly plain dorsal surface without a banding pattern. Zapteryx
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Figure 1. Map of Zapteryx exasperata observation indicated by a star in the inset (36.51°, -121.93°). The Point Lobos State
Marine Reserve and reported range are designated in red and green, respectively.
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Figure 2. Underwater images of Zapteryx exasperata in Whaler’s Cove of Point Lobos State Marine Reserve interacting with a
BRUVS. Distinguishing features shown in panel A: narrowly angular snout; B: speckles on the ventral side; and C: distinctive
134 banding pattern and rounded caudal fin.




exasperata can also be distinguished from the morphologically similar Thornback Ray, Platyrhinoidis triseriata,
by having a wedge-shaped disc vs. a heart-shaped disc; an elongated narrowly angular snout vs. a short broadly
rounded snout; and a single row of small thorns along the midback vs. one to three rows of large hook-like thorns
along the midback.

This observation of Z. exasperata in shallow water in October contrasts with previous observations of females
migrating to deeper waters in the fall and winter in the Gulf of California (Blanco-Parra et al. 2009, Villavicencio-
Garayzar 1995). This individual was also active during the afternoon which differs from previous observations of
Z. exasperata resting in caves or under ledges during the day (Ebert 2003). Geographic variation in behavior and
life history have been observed in other batoids, including the Largetooth Sawfish, Pristis pristis, and Cownose
Ray, Rhinoptera bonasus (Kyne et al. 2021, Neer & Thompson 2005). These observations may reflect geographic
variation in these features.

Although Kells et al. (2016) report the range of Z. exasperata as central California to Mazatlan, Mexico
(Fig. 1), no sightings north of Jalama Beach, California have been reported. This sighting is the first record in
the Monterey Bay area, representing a northern range extension of almost 260 km and confirming the occurrence
of the Banded Guitarfish in central California. In addition, this is the first observation of Z. exasperata inside a
marine protected area, the Point Lobos State Marine Reserve (Bizzarro & Kyne 2015).

The Gorgona Guitarfish, Psuedobatos prahli, is another eastern Pacific guitarfish that recently had a
notable range extension. The geographic range of P. prahli was documented as from the Gulf of Tehuantepec in
southeastern Mexico south to northern Peru, but it has recently been expanded to include the peninsula of Baja
California (Rutledge 2020). Documentation of species ranges is essential for implementing effective conservation
strategies, especially since guitarfishes are among the most threatened groups of sharks and rays, due to their
slow growth, low fecundity, and being an important target of fisheries worldwide (Dulvy et al. 2021, Jabado
2018, Moore 2017). Additional research into the biology, ecology, and population status of species such as Z.
exasperata and P. prahli is necessary to improve conservation efforts and assess changes due to changing climate
and oceanographic conditions.

BRUVS are becoming an increasingly popular sampling method to assess fish abundances and assemblages
given their low cost, low risk to personnel, and non-destructive nature (Whitmarsh et al. 2017). They are also
a form of non-extractive sampling, which is crucial when sampling sensitive areas such as MPAs (Cappo et al.
2006). BRUVS are also capable of documenting larger mobile species that can evade capture during seine-net
surveys (Lowry et al. 2012, Murphy & Jenkins 2010). For chondrichthyans especially, BRUVS can improve our
understanding of faunal associations, critical for implementing effective conservation and management strategies
as well as MPA design and development (Bruns & Henderson 2020, Osgood et al. 2020). BRUVS can also detect
species beyond their range, as in this report.

Key to the California Guitarfishes and the Thornback Ray

la. Head and pectoral fins forming a heart-shaped disc; one to three rows of large hook-like thorns along midback;
short broadly rounded snout; first dorsal fin closer to caudal fin than pelvic fins .........ccooceeiiiiiiiiiiiiiee.
.......................................................................................................... Thornback Ray, Platyrhinoidis triseriata

1b. Head and pectoral fins forming a wedge-shaped disc; a single row of small thorns along midback; snout
pointed; first dorsal fin closer to pelvic fins than caudal fin ...........cccooiiiiiiiiiiiiii e 2

2a. Disc length greater than width; dorsal surface usually plain, occasionally with dark spots but without prominent
dark Bands .........ooceeeiiiiiiei e Shovelnose Guitarfish, Pseudobatos productus

2b. Disc length about equal to width; dorsal surface with prominent dark bands across back ..............cccceeiieneenn
.......................................................................................................... Banded Guitarfish, Zapteryx exasperata
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