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Notes of the Northeastern Naturalist, Issue 28/2,2021

A Subtropical Nudibranch, Polycera hummi (Abbott 1952),
Described for the First Time from Virginia

Wissam A. Jawad"", Stacy A. Krueger-Hadfield?, and P.G. Ross®

Abstract - We collected an individual Polycera hummi, a subtropical nudibranch, in association with
a green macroalga Ulva sp. from an intertidal oyster reef in Burtons Bay, Wachapreague, VA. The
established range of P. hummi is based solely on a handful of records from Mississippi and Florida in
the Gulf of Mexico and the Carolinas in the Atlantic Ocean. This finding marks the highest latitude
that this species has been found, 350 km north of its previously established range from Mississippi
to Beaufort, NC. We observed the individual actively navigate the Ulva thallus which had encrust-
ing bryozoans (unidentified genus) and arborescent bryozoans (Bugula sp.)—likely prey species. We
briefly summarize the current knowledge on this rarely encountered nudibranch, provide information
on the collection site, including other sea slugs often encountered in this area, note its behavior and
interactions with macroalgae and bryozoans, and suggest some fruitful avenues of future work on the
evolutionary ecology of rare nudibranch species like P. hummi.

Polycera nudibranchs are a colorful and globally distributed genus of dorids, with 61
currently described species found from temperate to tropical waters (Debelius and Kuiter
2007, Marshall et al. 2020). They have been reported from the eastern Atlantic (Calado
and Silva 2012, Giacobbe and De Matteo 2013), western Atlantic (Debelius and Kuiter
2007, Ortea et al. 1999), eastern Pacific (Behrens and Hermosillo 2005, Pola et al. 2014),
and western and southern Pacific (Gosliner 1980, Wilson 2006). Most Polycera species are
small (<5 mm) and often encountered in intertidal or shallow subtidal areas associated with
macroalgae or hard substrates. Several species have exceptionally wide geographic ranges,
including P. tricolor Robilliard (Three-color Polycera) occurring from British Columbia to
Baja California (Pola et al. 2014) and the putatively invasive species P. hedpethi Er. Mar-
cus (Hedgpeth’s Dorid) with its reported worldwide distribution (Giacobbe and De Matteo
2013). Despite their nearshore and sometimes wide latitudinal distribution, most Polycera
species are elusive, with few reports apart from their original descriptions.

Along the coast of the western Atlantic, several species of Polycera have been reported
from the Caribbean (Ortea et al. 1999), but only 3—P. chilluna Er. Marcus, P. aurisula Mar-
cus, and P. hummi Abbott—have been described from the Gulf and eastern coasts of North
America. Polycera hummi, in particular, was first reported and described by Abbott (1952)
from 5 preserved and 1 live specimen collected at Alligator Harbor, FL. Marcus (1961) re-
ported a single individual from Beaufort, NC. Eyster (1980) found 13 individuals during
bryozoan collections of Bugula sp. from May to September in creeks in the North Inlet Estu-
ary near Georgetown, SC. Interestingly teeth from Carolina-collected individuals differed
from those from Florida: Floridian specimens had 5 regular denticles on their innermost mar-
ginal teeth, while those from the Carolinas had none (Eyster 1980). Finally, Fox and Ruppert
(1985) reported P. hummi abundance and seasonality between 1981 and 1985 from various
habitats near Georgetown and Charleston, SC. Numbers of individuals were not provided,
but they were described as rare and uncommon at 5 of the 6 sites (Table 1). To the best of our

'Department of Biology, Louisiana State University, 202 Life Sciences Building, Baton Rouge, LA
70803. *Department of Biology, The University of Alabama at Birmingham, 1300 University Boule-
vard, Birmingham, AL 35294. *Eastern Shore Laboratory, Virginia Institute of Marine Science, William
& Mary, 40 Atlantic Avenue, Wachapreague, VA 23480. “Corresponding author - wjawad I @lsu.edu.

Manuscript Editor: Thomas Trott
NI15

Downloaded From: https://bioone.org/journals/Northeastern-Naturalist on 14 Jun 2021
Terms of Use: https://bioone.org/terms-of-use Access provided by College of William & Mary



2021 Northeastern Naturalist Notes Vol. 28, No. 2
W.A. Jawad, S.A. Krueger-Hadfield, and P.G. Ross

knowledge, these reports make up the only publications on P. hummi. There are, however,
several invaluable, online museum records and unpublished community (= citizen) science
reports for P hummi (Table 2). Such non-peer reviewed reports are often the only source of
information on the range and ecology for cryptic groups like nudibranchs.

Collection site. On 15 October 2020, we collected several foliose Ulva sp. thalli that
were fixed (sensu Krueger-Hadfield et al. 2018) by a holdfast to shell hash in a tide pool
(salinity = 31 ppt, water temperature = 21.2 °C) at an intertidal oyster reef at the Hurley
lease site in Burtons Bay (37°36'20.5"N, 75°37'34.1"W), ~2.5 km from the Virginia Insti-
tute of Marine Science Eastern Shore Lab (VIMS ESL), Wachapreague, VA. Ulva taxonomy
is in flux, with on-going species revisions (Steinhagen et al. 2019a, b), including specimens
sampled from Virginia (S. Steinhagen, Department of Marine Sciences, University of Go-
thenburg, Sweden, pers. comm.). Thus, we refer to the bladed, foliose Ulva sampled in this
study as Ulva sp. until the species designations are resolved. The Ulva specimens collected
were small, bright green, and in good physiological condition. Little fouling was noted upon
collection and was consistent with previous observations of fixed Ulva sp. thalli in this area
(S.A. Krueger-Hadfield, pers. observ.).

Identifying a new nudibranch at this site is especially remarkable in part because the
site was recently surveyed by researchers at VIMS without a sighting of this species. This
specific reef was surveyed during late spring 2018-2020 as part of an ongoing Ecologi-
cal Monitoring Program at VIMS ESL. Earlier surveys prior to this did not systematically
enumerate invertebrate taxa in this area (P.G. Ross, unpubl. data). We collected 2 haphaz-
ard quadrats yearly (25 cm x 25 cm x 15 ¢cm deep). We rinsed samples on a 1-mm sieve
and identified all retained macrofauna and macroflora to the lowest practical taxon. We
also sampled 5 other nearby intertidal reefs in this manner during the same time periods.
Additionally, we concurrently used a dredge to sample 3 nearby subtidal shell beds and
processed the samples similarly. All reefs and shell beds sampled were within 1.3-5.6 km of
the Hurley lease. We did not find any nudibranchs at any of the intertidal reef sites, includ-
ing the Hurley lease site during this sampling (Ross and Snyder 2020; P.G. Ross and R.A.
Snyder, unpubl. data), but a total of 27 nudibranchs were found subtidally at the shell bed
sites: 20 Cariopsilla pharpa Er. Marcus and 7 Corambe obscura (A.E. Verrill) (Ross and
Snyder 2020; P.G. Ross and R.A. Snyder, unpubl. data).

Notes on Polycera hummi from Virginia. We stored the collected Ulva specimens at 4
°C in an open polyethylene bag with a seawater-moistened paper towel for ~18 hours. We
did not examine the Ulva thalli for invertebrates prior to shipping overnight from VIMS

Table 1. Polycera hummi observations made by Fox and Ruppert (1985) between 1981 and 1985 near
Charleston (C) and Georgetown (G), SC. The authors noted that all collections were made “in the
intertidal zone, but extends as far into the subtidal as arms, dip nets, and long-handled shovels can
reach” Fox and Ruppert (1985:2). Collections in tidal creeks and sounds were usually made with otter
trawls deployed from boats.

Collection location Abundance Seasonality
C — Folly River pilling Rare Fall
C — Composite collection in nearby creeks and sounds Uncommon Spring
C — Rocky coast, Breach Inlet jetties Rare Spring
G — Composite collection in creeks and sounds in the Town Creek Common Spring
drainage
G — Rocky coast, Murrels Inlet jetties Uncommon Summer
G — Floating dock at Captain Dicks Marina Rare Fall
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Table 2. A sampling of published reports of Polycera hummi from peer-reviewed literature, online museum collections, and community science databases.
P. hummi records from museums and online community science databases included photographs of the specimen. n = number of specimens. The reports
provided here reflect the regions and common habitats that this species has been collected from previously. It is not a complete list of all published records.

Type of record Date of report Location Habitat n Depth Size Source
Museum collection 1951 Beaufort, NC - 5 - - Linsley (1951)
Peer-reviewed 1956 Beaufort, NC Oyster reef 1 - - Marcus (1961)
Peer-reviewed May-Sept. North Inlet Estuary, SC Floating mats of Bugula sp. 13 - Upto  Eyster (1980)
1975-1977 ~22 mm
Non-peer-reviewed 1981 — 1985 Charleston and Composite (see Table 1) - - - Fox and
Georgetown, SC Ruppert (1985)
Community science 9 Jan. 2004 Anna Maria Island, FL Boat dock with I 2-3m ~20mm Mudgett (2004)
sandy, muddy bottom
Community science Nov. 2006 Morehead City, NC Upweller in Bogue Sound 1 - ~25 mm Fernando (2006)
Community science 8 Nov. 2007 Grand Bay National Estuarine Floating bryozoans on 1 0.5m  ~25mm Grammer (2007)
Research Reserve, MS muddy saltmarsh edge
Community science 1 Jun. 2010 Panacea, FL Seagrass with sand patches 1 2m ~14 mm Grace (2010)
Community science 2010 St. Lucie Inlet, FL - 1 - - Meyer (2010)
Community science 10 Apr. 2019 San Carlos Bay, FL - 1 - - iNaturalist (2019a)
Community science 6 Apr. 2019 Terra Ceia Aquatic Coastal seagrass bed 1 - - iNaturalist (2019b)
Preserve, FL
Peer-reviewed 15 Oct. 2020 Hurley Reef, Burtons Intertidal oyster reef, I ~10cmin ~I12mm This study
Bay, VA associated with Ulva tide pool
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ESL to Louisiana State University. The Ulva thalli were tightly clumped and damp, but not
submerged in seawater during storage prior to shipment, during shipment, or upon arrival.
The Ulva thalli were acclimated in a closed-system, 10-gallon aquarium in artificial seawa-
ter (Reef Crystals® synthetic salt mix) at 20.5 °C and 32 ppt. The thalli hosted encrusting
bryozoans (undetermined genus) and arborescent bryozoans (Bugula sp.), with about ~5%
of the thallus surface occupied. We found a single P. hummi associated with the Ulva sp.
thalli. The individual was ~12 mm in length when the body was extended and had a maxi-
mum body width of ~3 mm, excluding papillae and gills. The gill circle was ~2 mm wide
(Fig. 1). We first identified the animal to genus by the characteristic body shape, size, and
distinct blue and yellow bands of the papillae (Fig. 1A, D). Further distinguishing features
were the paired anterior papillae, the 3—4 papillae present on each side of the posterior gill
circle, and the raised yellow crest on the posterior tip of the foot—the distinguishing feature
found only on this species (Abbott 1952, Rudman 2006). After photographing and taking
morphometric measurements, we preserved the specimen in 100% ethanol and deposited it
in the invertebrate collection at VIMS ESL.

We observed the nudibranch actively move around the tank and on the Ulva during the
day, including hanging upside down while locomoting under the surface of the water. After
several days in the aquarium, the bryozoans on the Ulva thallus had disappeared. We sus-
pect that the P. hummi consumed these bryozoans. Eyster (1980) found 13 adult P. hummi
and their eggs on floating mats of Bugula sp. Ruppert and Fox (1988) note that P. Aummi can
be commonly found on Bugula neritina (L.) (Brown Bryozoan), and an unpublished report
found a single individual on a floating mat of bryozoans (Table 2). Nudibranchs are regarded
as specialized predators, often preying on cnidarians, porifera, bryozoans, ascidians, and
other nudibranchs (Hoover et al. 2012, Megina and Cervera 2003, Thompson et al. 1982,
Todd and Havenhand 1989). A closely related species, Palio dubia (M. Sars), prefers to
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Figure 1. Images of Polycera hummi showing distinctive characteristics. (A) Dorsal view of P. hummi
with metric ruler in background (numbers are in cm); (B) Ventral view; (C) Ventral view of the mouth
and anterior papillae; (D) Dorsal view of P. hummi on Ulva sp.; (E) Dorsal view of gill circle and
surrounding papillae; (F) Close up of papillae.
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feed on bryozoans based on multiple-choice experiments and field observations (Hamel et
al. 2008). A recent report, however, has demonstrated that a bryozoan-associated species of
Polycerella is a micro-herbivore feeding on the periphyton of bryozoans (Camps-Castella
et al. 2020). It is likely that P. hummi either directly preys on bryozoans or their associated
organisms, but further work is required to determine its diet.

This report marks the highest latitude at which P. hummi has been found, ~ 350 km
beyond its previously observed northern limit at Beaufort, NC (Table 2). Additionally, this
sighting was ~ 260 km north of the biogeographic break near Cape Hatteras, often a bar-
rier to southern subtropical species from moving poleward (Pappalardo et al. 2015). This
record may represent a recent range expansion facilitated by changing climate. Temperate
and tropical nudibranchs from the Pacific, as well as other taxa from the western subtropi-
cal Atlantic, have experienced pole-ward range shifts and expansions attributed to warming
sea-surface temperatures (Goddard et al. 2016, Lonhart et al 2019, Nimbs and Smith 2018,
Purtelbaugh et al. 2020). Heat-wave events, in particular, have been linked to the expansion
of coastal taxa across biogeographic breaks, in addition to reshaping the biotic composi-
tion of coastal ecosystems (Fork et al. 2020, Sanford et al. 2019, Wernberg et al. 2013).
Smale et al. (2017) documented significant changes in macroinvertebrate composition at
moderately and highly warmed sites across the southwestern coast of Australia after the
2011 heatwave. This shift aligned with the reported changes in fish and macroalgae as-
semblages in the region documented by Wernberg et al. (2013) and Smale et al. (2017).
Sea-surface temperatures in the northeast US continental shelf region, which includes the
coasts from Cape Hatteras to Nova Scotia, have experienced significant warming in addi-
tion to increased frequency of heat-wave events over the past century which have likely
facilitated the movements of sub-tropical species northward (Johnson 2015, Mid-Atlantic
Regional Ocean Assessment 2021). Data for marine invertebrates are still lacking across
many continental margins (Hale et al. 2017, Poloczanska et al. 2016). As upper sea-surface
temperatures continue to warm across much of world’s coasts in conjunction with more
frequent and longer-lasting heat waves (Oliver et al. 2018), it is likely that many marine
invertebrates are experiencing unreported range shifts.

Alternatively, due to its elusive nature, the range of P. hummi may be larger than pre-
viously reported. With the limited reports available for this species, it is difficult to say
whether this is an example of climate-mediated range extension or gaps in reporting on
this species’ true range. It is unlikely that such a charismatic nudibranch would have been
misidentified in previous surveys targeting taxonomic enumeration associated with differ-
ent habitats (e.g., Ross and Snyder 2020). We note that the Ulva thalli were submerged upon
collection in a tide pool, but remained emerged in a polyethylene bag during storage prior to
and during shipment, suggesting P. hummi may be capable of surviving stressful conditions
conducive to invading new regions, as in the case of P. hedgpethi (Caballer and Ortea 2002,
Giacobbe and De Matteo 2013). Additionally, the majority of nudibranch species have a
planktotrophic larval stage (Hadfield and Miller 1987). Although larval development in
P. hummi has not been studied, the larvae of 2 related species, Polycera aurantiomarginata
Garcia Gomez & Bobo and P. quadrilineata (O.F. Miiller), are planktonic and may last from
days to months in the water column (Martinez-Pita et al. 20006), likely facilitating migration
with coastal currents. Future biomonitoring efforts at VIMS ESL will shed light on how rare
P. hummi is and whether it is in fact spreading into higher latitudes.

Many simultaneous hermaphroditic invertebrates have the ability to self-fertilize (Leon-
ard 2006), but the prevailing opinion is that nudibranchs are obligate outcrossers (Todd et
al. 2001), likely due to self-incompatibility mechanisms (see also Bishop and Pemberton
2006). Yet, our understanding of selfing rates in the sea is limited (Olsen et al. 2020),
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particularly for nudibranchs for which population genetic data characterizing the mating
system are rare. For 3 species of Nembrotha, Pola and Gonzalez Duarte (2008) found speci-
mens in which the penis was located inside the individual’s own vagina, leading the authors
to speculate on the occurrence of selfing. In the closely related Palio (= Polycera) dubia (M.
Sars), exogenous sperm is injected during copulation and exogenous and endogenous sperm
may coexist, though it is uncertain whether self-fertilization is possible (Rivest 1984). Our
understanding of nudibranch self-incompatibility is largely based on the culture of lone
individuals that do not produce progeny in isolation. Without population genetic data, it
is not yet possible to determine the mating system of these species, including P. hummi.
Nevertheless, selfing is not always disadvantageous, such as during range expansions and
colonization, and can be advantageous through reproductive assurance (i.e., Baker’s Law;
Baker 1955). Self-compatibility also commonly evolves at range limits, even in species that
are self-incompatible in the center of their ranges (Encinas-Viso et al. 2020). In addition to
reproductive assurance, selfing is a trait that can contribute to the persistence of low popula-
tion density over many generations, leading to chronic rarity (Vermeij and Grosberg 2018).
It is curious that nudibranchs are assumed to be obligate outcrossers, considering some
nudibranch species can exhibit low population densities across the species range (Fox and
Ruppert 1985), especially at the outer edges of species range shifts (Goddard et al. 2016,
Nimbs and Smith 2018). However, the disparate data on individual-level variation in repro-
duction in nudibranchs (e.g., Pola and Gonzalez Duarte 2008, Todd et al. 2001) hints that
there is scope for reproductive system variation (see Barrett 2002 for a review of similar
patterns in angiosperms).

Understanding the reproductive mode and other life-history traits of cryptic taxa can
be greatly facilitated by the continued operation of community science forums and data-
bases, especially for reporting cryptic species in regions not monitored by marine labs
and field stations. Moreover, these databases will be crucial to monitor on-going changes
in species distributions.
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