Preprints

PREPRINT

Author-formatted, not peer-reviewed document posted on 11/06/2025

DOI: https://doi.org/10.3897/arphapreprints.e161580

Marine citizen science: filling the gaps in
the distribution of a colorful sea slug
(Nudibranchia, Polyceridae) in the

Galapagos

Melania Garcia-Calderén, Paulina Sepa-Egas, C. Miguel Pinto


https://doi.org/10.3897/arphapreprints.e161580
https://orcid.org/0009-0008-9401-0811
https://orcid.org/0000-0002-3640-2357

— ARPHA Preprints Author-formatted, not peer-reviewed document posted on 11/06/2025. DOI:
https://doi.org/10.3897/arphapreprints.e161580

Marine citizen science: filling the gaps in the
distribution of a colorful sea slug (Nudibranchia,
Polyceridae) in the Galapagos

Melania Garcia-Calderént, Paulina Sepa-Egast, C. Miguel Pinto?

I Charles Darwin Research Station, Charles Darwin Foundation, Puerto Ayora, Ecuador

Corresponding author: C. Miguel Pinto (miguel.pinto@fcdarwin.org.ec)

Abstract

In the Galapagos Islands, research on the distribution of marine invertebrates is
constrained by the limited availability of specimen-based data and reliable observations.
In this study, we used citizen science to identify new localities for Tyrannodoris leonis
(Nudibranchia, Polyceridae), a colorful sea slug species found in the Galapagos Marine
Reserve (GMR). We circulated a digital flyer to encourage local and international divers
to share their sightings of the species. Additionally, we reviewed records available on the
iNaturalist platform from 2018 to 2024. As a result, we obtained 19 new records of T.
leonis and updated its distribution map in the GMR with eight newly documented
localities. This study highlights the value of citizen science as a complementary tool to
museum-based research, contributing to a better understanding of species distribution in
marine ecosystems.
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Resumen

En las Islas Galapagos, la investigacion sobre la distribucidon de invertebrados marinos
se ve limitada por la escasez de datos derivados de especimenes recolectados y
observaciones confiables. En este estudio, utilizamos ciencia ciudadana para identificar
nuevas localidades de Tyrannodoris leonis (Nudibranchia, Polyceridae), una colorida
especie de babosa marina presente en la Reserva Marina de Galapagos (RMG). Para
ello, difundimos un volante virtual con el objetivo de motivar a buzos locales e
internacionales a compartir sus observaciones de la especie. Ademas, revisamos los
registros disponibles en la plataforma iNaturalist entre 2018 y 2024. Como resultado,
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obtuvimos 19 nuevos registros de T. leonis y actualizamos su mapa de distribucion en la
RMG con ocho nuevas localidades. Destacamos el valor de la ciencia ciudadana como
una herramienta complementaria a los registros museograficos, que contribuye a
mejorar nuestra comprension de la distribucion de especies en ecosistemas marinos.
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Introduction

Citizen science has expanded our understanding of species distributions by facilitating
the collection of opportunistic data provided by the public (Crall et al. 2015). The
accumulation of these observations has resulted in large datasets that have improved
both the geographic and temporal coverage of biodiversity records (e.g., Amano et al.
2016). Thousands of plant and animal observations are shared through global citizen
science platforms such as iNaturalist and eBird, which promote collaborative species
identification through the contributions of both experts and enthusiasts (Callaghan et al.
2017, Forti 2023). In addition, small-scale citizen science initiatives designed to address
local questions, such as BioBlitzes, have proven effective at integrating scientists with the
community (Lundmark 2003, Paez-Vacas et al. 2023). These two approaches to citizen
science, global and local, have the potential to complement one another in high-traffic
tourist destinations.

The sea slug Tyrannodoris leonis (Mollusca: Nudibranchia: Doridae), formerly known as
Roboastra leonis (Pola et al. 2005, Willan and Chang 2017), was first described from the
Galapagos Islands and has since been observed across the Eastern Tropical Pacific,
including Mexico (La Paz, Baja California Sur), Costa Rica, and Colombia (Malpelo
Island) (Farmer 1978, Pola et al. 2005Londofio-Cruz 2021). The distribution of T. leonis
within the Galapagos Marine Reserve (GMR) is based on records from seven sites,
including the islands of Darwin, Fernandina, Isabela, Marchena, and San Cristobal (Pola
et al. 2005, Keith et al. 2024, Table 1). Despite being a highly photogenic and relatively
large nudibranch, reaching up to 10 cm in length with a striking black body patterned in
vivid yellow, red, and blue stripes (Fig. 1), T leonis has received limited scientific
attention, and we suspect its distribution within the GMR has not been adequately
documented.

The objective of our study was to expand knowledge about the distribution of
Tyrannodoris leonis in the GMR by integrating records from iNaturalist and, in particular,
observations gathered through a local, collaborative citizen science effort.
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Materials and methods

We created a digital flyer featuring a photograph of the species in situ to encourage local
and international divers to share their sightings of Tyrannodoris leonis with us (e.g.,
photos, videos, and associated data) (Fig. 1). The flyer was distributed via social media
platforms including WhatsApp, Instagram, and Facebook, targeting local divers and staff
of tour agencies in Puerto Ayora, who were asked to circulate it among their clients (i.e.,
people interested in scuba diving excursions). Additionally, we searched for observations
on iNaturalist (https://www.inaturalist.org/) using the terms ‘Tyrannodoris leonis’ and *
Roboastra leonis.

The data collected included photographic records and video footage with associated
information available, including: the observation date, depth, location, and geographic
coordinates. All records were taxonomically verified and validated to ensure accurate
identification, based on the morphological characteristics described in previous
publications on T. leonis (Pola et al. 2005, Camacho-Garcia et al. 2005). Particular
emphasis was placed on its external coloration and the presence of folds with lines in
ochre yellow, green, and bluish-black tones on the notum (dorsal surface), bright orange
rhinophores with bluish-black bases and tips, the presence of bright blue ocelli, and five
tripinnate gills that are white with bluish-black tips. Finally, the compiled data were used
to generate a distribution map of this species within the RMG.

Results

We compiled a total of 18 records from 2018 to 2024, distributed across 11 different
localities, eight of which represent new records for the species’ distribution (Table 1, Fig.
2). Of these records, nine were provided by local divers, one by an international diver,
and nine were retrieved from observations posted on iNaturalist. Sightings of
Tyrannodoris leonis were made at depths ranging from 6 to 26 meters (Table 1). Among
the observations shared by local divers, two documented predation events of T. leonis on
individuals of Tambja mullineri, one in Punta Espinoza and another in Roca Cousin (Fig.
3).

Discussion

Through the use of citizen science, we identified the presence of Tyrannodoris leonis in
the central part of the GMR. Previously, this species had only been reported from the
periphery of the archipelago, specifically on San Cristébal, Isabela, and Darwin Islands (
Hickman and Finet 1999, Pola et al. 2005, Keith et al. 2024). Improving knowledge of T.
leonis distribution not only enhances our understanding of its biology, but also holds
value for the local scuba diving tourism industry because nudibranchs are highly prized
by underwater photographers and naturalist divers. Providing updated sighting
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information can enrich the experience of dive guides and ecotourism operators within the
GMR, and help in the conservation of the species and its environment if sustainable
ecotourism practices such as muck diving are conducted (De Brauwer etal. 2017).

The incorporation of citizen science in biodiversity monitoring has expanded how species
presence data are collected, particularly in publicly accessible areas such as parks,
protected areas and tourist zones (Butler et al. 2023). In our study, most of the new
records came from tourist zones in the central region of the Galapagos Archipelago,
where recreational divers and their guides documented the presence of T. leonis.
Previous records were obtained through scientific collecting and biodiversity monitoring
in the periphery of the archipelago (Pola et al. 2005, Keith et al. 2024). In addition, there
are few known specimens in natural history collections; as far as we know, only the
Marine Collection of the Charles Darwin Research Station (CCDRS) and the California
Academy of Sciences (CAS) house Galapagos’ specimens of this species (Pola et al.
2005, Fundacién Charles Darwin 2025). It is evident that this range extension of T. leonis
was made possible through the participation of individuals engaged in citizen science.
We recommend that more local efforts of this kind be undertaken to encourage residents
and visitors to learn more about Galdpagos biodiversity.

From an economic and logistical perspective, replicating this study without the support of
citizen science would have cost an estimated USD $13,000. This figure is based on the
projected costs of organizing a dedicated scientific field expedition to all eight new
localities, assuming that a two-person dive team could detect T. leonis in a single dive at
each site. The estimate includes expenses such as boat rentals, dive gear, air tanks, fuel,
permits, accommodation, and field personnel salaries, and it assumes a 100% detection
success rate per dive, a best-case scenario that is rarely achieved in practice. By
contrast, citizen science enabled the involvement of a larger number of trained observers,
increased the number of recorded sightings, and significantly reduced the financial and
logistical burden of biodiversity cataloging efforts (Gardiner et al. 2012).

Tyrannodoris leonis plays an important ecological role in Galapagos reef ecosystems. It
preys on other polycerid nudibranchs, such as Tambja mullineri (Hickman and Finet 1999
, Pola et al. 2005); this specialized feeding behavior makes it a secondary consumer and
a top invertebrate predator, potentially helping to regulate nudibranch populations in
benthic communities. During this study, we received two records—photographs and a
video—documenting T. leonis preying on Tambja mullineri (Nudibranchia: Polyceridae)
(Fig. 3, Table 1). Other cases of T. leonis predation on Tambja spp. have been reported
from the Gulf of California and Costa Rica (Farmer 1978). Tambja mullineri, an endemic
species of Galapagos, inhabits shallow subtidal rocky habitats and has been recorded on
central islands (Seymour, Santa Cruz, Santiago) and peripheral islands (Fernandina and
Floreana) of the archipelago (Farmer 1978, Hickman and Finet 1999, Keith et al. 2024).
These predation records suggest a significant spatial overlap between T. leonis and
Tambja spp. in the Galapagos and along the Pacific coasts of the Americas.

This study highlights the potential of citizen science to fill knowledge gaps in in
ecologically (Chen 2021) and economically (De Brauwer et al. 2017) important but often
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overlooked marine invertebrates, such as T. leonis, within diverse ecosystems such as
those found in GMR. While citizen science in marine environments has traditionally
focused on large species (e.g., turtles, sharks) (Butler et al. 2023), our findings
demonstrate that collaborative approaches can also be successfully applied to document
smaller predators that play key roles in trophic regulation. By documenting new
distribution records of T. leonis this study underscores the importance of integrating local
communities and visitors into marine biodiversity monitoring and conservation. These
efforts not only accelerate the detection of species occurrences but also serve as
powerful educational tools that connect people to the biological richness of the
Galapagos and support sustainable ecotourism.
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iAYUDANOS A ENCONTRAR
AL FASCINANTE NUDIBRANQUIO!

Nombre comtin: Babosa de mar
Nombre cientifico: Tyrannodoris leonis

Necesitamos tu colaboracién para
rastrear la presencia de estos coloridos
moluscos en nuestro entorno marino.
Envia tus fotografias y/o videos y el
lugar donde lo avistaste a estos
niimeros o correo:

+593 981 529 225
+593 963 161 621 s
paulina.sepa@fcdarwin.org.ec.’

Figure 1.

Flyer distributed among scuba divers in Puerto Ayora. Photo of Tyrannodoris leonis, Punta
Vicente Roca, Isla Isabela by Salome Buglass.
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Figure 2.

Distribution of Tyrannodoris leonis. A Records in Baja California, Costa Rica and Malpelo. B
Records in the Galapagos Marine Reserve; in orange, the previously published records (Pola
et al. 2005, Keith et al. 2024), in green, the citizen science records here compiled.
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Figure 3.

Tyrannodoris leonis preying on Tambja mullineri in Punta Espinoza, Fernandina Island, the
Galapagos. This observation was uploaded in iNaturalist https://www.inaturalist.org/
observations/216449590. Photos by Billy Bensted-Smith.
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Table 1.

Records of Tyrannodoris leonis. Entries A-G correspond to previously published records. Entries
1-18 are the new records compiled in this study during our citizen science initiative and the records
available in iNaturalist.

No Islands Locality Latitude Longitude Depth  Year Source
(m)
A San Leon Dormido *-0,7781 *-89,5191 26 1994 Pola et al. 2005
Cristobal
B Isabela Punta Vicente Roca *-0,0548 *-91,5595 23-31 1994 Pola et al. 2005
C Darwin NE *1.68066 *-91.9990 18 1994 Pola et al. 2005
D Isabela Punta Moreno -0,69066 -91,3179 6-15 2006 Keith et al. 2024
E Marchena -0,28602 -90,5015 6-15 2021 Keith et al. 2024
F Fernandina Cabo Douglas -0,30209 -91,6529 6-15 2020 Keith et al. 2024
G Fernandina  Punta Espinoza -0,27079 -91,437 6-15 2010 Keith et al. 2024
1 Baltra Seymour Norte -0.4054 -90.2832 12-15 2022 inaturalist_observation 131142823
2 Baltra Seymour Norte -0.4445 -90,2732 nl/a 2022 inaturalist_observation_ 124476025
3 Baltra Seymour Norte -0,3967 -90,2781 nl/a 2022 | inaturalist_observation_89513537
4  Baltra Seymour Norte -0,3885 -90,2757 12 2023 Local diver
5 Baltra Seymour Norte -0,3885 -90,2757 15 2023 Local diver
6 Bartolomé Bartolomé -0.3272  -90.5533 12-15 2022 | inaturalist_observation_143951043
7  Bartolomé Bartolomé -0,2899 -90,5473 nl/a 2023 Local diver
8 ** Punta Espinoza -0.26853 -91.43923 nl/a 2024 inaturalist_observation_216449590
Fernandina
9 Fernandina  Punta Espinoza -0.26853 -91.43923 n/a 2024 inaturalist observation 241879134
10 Isabela Punta Vicente Roca -0,0548 -91,5595 26 2022 Local diver
11 Isabela Punta Vicente Roca -0,0552 -91,5937 nl/a 2022 inaturalist_observation_179597178
12 Isabela Roca Blanca -0,8493 -90,7717 nla 2023 Local diver
13 Isabela Canal Bolivar - -0,3419  -91,3659 nl/a 2023 Local diver
Punta Espinoza
14 Pinzén Pinzén -0,5912 -90,6865 n/a 2023 Local diver
15 **Santiago Roca Cousin -0,2359 -90,5742 10 2018 International diver
16 Rocas Rocas Gordon -0,5674 -90,1445 nl/a 2022 Local diver
Gordon
17 San Ledén Dormido -0.7808 -89,5191 nl/a 2022 inaturalist_observation_ 42647841
Cristébal
18 Santa Cruz  Punta Carrién -0,4823  -90,2501 12-20 2023 Local diver
19 Santa Cruz  Punta Carrion -0.48221 -90.25094 n/a 2024 inaturalist_observation_240485716

*Approximate coordinates
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**Observations of predation of Tambja sp. by T. leonis
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