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Abstract:

Background and Aims: Cedros Island is the southernmost outpost of the California Floristic Province, the largest island in the Californian archipelago,
and home to a suite of endemic plants and animals. As such, it is an important resource within the Pacific Islands Biosphere Reserve, with many man-
agement concerns. The goal of this study was to document newly arrived plant species on Cedros Island, Baja California, Mexico.

Methods: From the 8t to the 11t February 2019 we visited Cedros Island and made observations of plants around Cedros Village using the platform
NaturalLista (iNaturalist).

Key results: Thirteen new plant taxa were detected around Cedros village, all were non-native. These discoveries follow a very recently published
checklist on the flora and suggest that new non-native plants are arriving rapidly.

Conclusions: Recommended management implications include monitoring and eradication of new species, particularly at inhabited areas, and with
priority given to highly invasive species such as Cenchrus setaceus and C. ciliaris.
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Resumen:

Antecedentes y Objetivos: Isla Cedros es el limite sur de la Provincia Floristica de California, la isla mas grande en el archipiélago californiano, y hogar
de varias plantas y animales endémicos. Como tal es un recurso importante dentro de la Reserva de la Biosfera Islas del Pacifico de la Peninsula de
Baja California con muchos desafios de manejo. El objetivo de este estudio es documentar las especies de plantas recién llegadas a Isla Cedros, Baja
California, México.

Métodos: Entre el 8 y el 11 de febrero 2019, visitamos la Isla Cedros e hicimos observaciones usando la plataforma Naturalista (iNaturalist).
Resultados clave: Trece nuevos taxa de plantas fueron detectados cerca del pueblo de Cedros, y todos eran no-nativos. Estos descubrimientos siguen
la muy reciente publicacién de un listado floristico, sugiriendo que las nuevas especies no-nativas son de reciente establecimiento.

Conclusiones: Las implicaciones recomendadas para el manejo de la isla incluyen el monitoreo y la erradicacion de estas especies nuevas, particular-
mente en areas habitadas, dando prioridad a las especies mas invasivas como Cenchrus setaceus y C. ciliaris.

Palabras clave: bioseguridad, Cenchrus, erradicacién, flora invasiva, Isla Cedros.
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Introduction

Cedros Island is the largest island in the Californian archi-
pelago, which includes the eight California Channel Islands
and the eight Baja California Pacific Islands (Ratay et al.,
2014). It includes 135 square miles (350 km?) of rugged ter-
rain and is located at the southern end of the archipelago,
at 28°N of latitude (Vanderplank et al., 2017). It is consid-
ered to be the southernmost extreme of the California Flo-
ristic Province, with north-facing slopes that are home to
pine forests and chaparral (Burge et al., 2016). The closest
land at Punta Eugenia on the Baja California Peninsula is
just 15 miles (22 km) away. Visitors arrive by boat and by
airplane, with a landing strip just outside the village.
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Figure 1: Map of Cedros Island, Baja California, Mexico.
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In 2016 the Mexican government decreed the Pacific
Island Biosphere Reserve (DOF, 2016). Cedros is the most
biodiverse of the islands in the reserve, with a fauna of 14
reptiles, five terrestrial mammals, and one amphibian (Van-
derplank et al., 2017). Much of the island is included in the
nuclear zone of the Biosphere Reserve where impacts and
activities are restricted, but the village is part of the zone
of multiple uses. The village is home to 2000 people and
is located in the sheltered southeastern corner of the is-
land (Fig. 1). Thirty-two island endemic plants and animals
occur here (Vanderplank et al., 2017), yet invasive species
are a conservation challenge, especially in disturbed areas

(Fig. 2).
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Figure 2: Nicotiana glauca Graham (an invasive plant) growing in a disturbed area near Cedros Village, Baja California, Mexico.

In 2018, Vanderplank et al. published updated vas-
cular plant checklists for the Baja California Pacific Islands,
which documented 307 plants on Cedros Island, including
256 native plants, 51 non-native plants and 15 single-island
endemic plants. The goal of this study was to document
newly arrived plant species on Cedros Island, Baja Califor-
nia, Mexico.

Materials and Methods

From the 8" to 11t February 2019, we visited Cedros Is-
land. We explored selected sites on the southern end of the
island and walked around Cedros village and the adjacent
drainages, including the town dump and the area adjacent
to the airstrip. We targeted areas around the village where
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plants were growing without irrigation, as we assumed
these to be the most likely areas for new plant taxa to ar-
rive with human travel to the island. We were not able to
collect voucher specimens as we had not secured the nec-
essary permits, so we documented these new records pho-
tographically, using the cameras on our cell phones (iPhone
7, USA). For all the plant taxa we encountered that were
not on the published checklist, we took photographs during
the visit (see date-specific records below) which were later
uploaded to iNaturalist, approximately four days after our
initial departure from the island (iNaturalist, 2019), a citi-
zen science platform that allows expert identification and
assigns accession numbers to individual records (the iNatu-
ralist platform in Mexico is NaturalLista). We were careful to
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photograph diagnostic features, allowing the reliable iden-
tification of each taxon. Our total time spent in the field
was approximately four hours.

Results

We documented a total of 13 new records for Cedros Is-
land (Fig. 3), all of which were non-native plants. The new
records for the island include five families, and 12 genera,
but add only ten new genera to the island’s flora (in bold). A
summary of the new records is presented in Table 1, more
detailed annotations follow for each taxon.

iNaturalist observations examined

Malephora crocea (Jacg.) Schwantes (Aizoaceae):
only one individual seen that was naturalized outside of an
ornamental planting in the CONANP (Comisidon Nacional de
Areas Naturales Protegidas) greenhouse area. MEXICO. Baja
California, Ensenada municipality, Cedros Island, 28.056595,
-115.1906, 8.11.2019, J. Rebman (username: JRebman, ID:
20284748). Cal-IPC (2021) Rating: Watch (meaning this spe-
cies has been assessed as posing a high risk of becoming
invasive in the future in California.) Fig. 3A.

Mesembryanthemum cordifolium L.f. (Aizoaceae):
only one patch of naturalized plants was seen at the bot-
tom of a canyon in the vicinity of the town that had escaped

Table 1: New non-native records for Cedros Island, Baja California, Mexico.

from some plantings on the hillsides above. MEXICO. Baja
California, Ensenada municipality, Cedros Island, 28.094106,
-115.186447, 10.11.2019, J. Rebman (username: JRebman,
ID: 20295645). Cal-IPC (2021) Rating: Alert (meaning this
species has high or moderate impacts that have limited dis-
tribution in California, but may have the potential to spread
much further.) Fig. 3B.

Bidens pilosa L. (Asteraceae): approximately three
different plants seen in wetter places along fences and
walls within the town. MEXICO. Baja California, Ensena-
da municipality, Cedros Island, 28.100742, -115.187135,
8.11.2019, J. Rebman (username: JRebman, ID: 20228575).
Migratory Status in Malezas de México (CONABIO, 2021):
native. Fig. 3C.

Helianthus annuus L. (Asteraceae): about five dif-
ferent plants were found in the dump area. MEXICO. Baja
California, Ensenada municipality, Cedros Island, 28.071948,
-115.219744, 11.11.2019, 8.11.2019, J. Rebman (username:
JRebman, ID: 20295240). Migratory Status in Malezas de
México (CONABIO, 2021): native. Fig. 3D.

Lactuca serriola L. (Asteraceae): approximately four

different vegetative plants seen in wetter places along fences
and walls within the town. MEXICO. Baja California, Ensena-

Newly recorded genera are indicated in bold.

Family Genus Specific epithet Authors Infraname
Aizoaceae Malephora crocea (Jacg.) Schwantes

Aizoaceae Mesembryanthemum cordifolium L.f.

Asteraceae Bidens pilosa L.

Asteraceae Helianthus annuus L.

Asteraceae Lactuca serriola L.

Chenopodiaceae Bassia hyssopifolia (Pall.) Kuntze

Malvaceae Gossypium hirsutum L.

Poaceae Bromus catharticus Vahl

Poaceae Cenchrus ciliaris L.

Poaceae Cenchrus setaceus (Forssk.) Morrone

Poaceae Dactyloctenium aegyptium (L.) willd.

Poaceae Diplachne fusca (L.) Roem. & Schult. var. uninervia (J. Presl) P.M. Peterson & N. Snow
Poaceae Phalaris minor Retz.
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Figure 3: Photos of thirteen new weeds for Cedros Island, Baja California, Mexico. A. Malephora crocea (Jacq.) Schwantes (Aizoaceae); B.
Mesembryanthemum cordifolium L.f. (Aizoaceae); C. Bidens pilosa L. (Asteraceae); D. Helianthus annuus L. (Asteraceae); E. Lactuca serriola L.
(Asteraceae); F. Bassia hyssopifolia (Pall.) Kuntze (Chenopodiaceae); G. Gossypium hirsutum L. (Malvaceae); H. Bromus catharticus Vahl. (Poaceae);
I. Cenchrus ciliaris L. (Poaceae); J. Cenchrus setaceus (Forssk.) Morrone (Poaceae); K. Dactyloctenium aegyptium (L.) Willd. (Poaceae); L. Diplachne
fusca (L.) Roem. & Schult. var. uninervia (J. Presl) P.M. Peterson & N. Snow (Poaceae); M. Phalaris minor Retz. (Poaceae). Note that these field photos
taken by J. Rebman and even more photos for each observation from the island can be viewed on iNaturalist (iNaturalist, 2019).
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da municipality, Cedros Island, 28.098262, -115.187018,
10.11.2019, J. Rebman (username: JRebman, ID: 20295576).
Migratory Status in Malezas de México (CONABIO, 2021):
exotic. Fig. 3E.

Bassia hyssopifolia (Pall.) Kuntze (Chenopodiaceae):
various individuals of this species were seen in two differ-
ent alkaline depressions near the airport. MEXICO. Baja Ca-
lifornia, Ensenada municipality, Cedros Island, 28.043172,
-115.191795, 11.11.2019, J. Rebman (username: JRebman,
ID: 20296395). Cal-IPC (2021) Rating: Limited (meaning this
species is invasive but the ecological impacts are minor.
Ecological amplitude and distribution are generally limited,
but these species may be locally persistent and problemat-
ic.) Fig. 3F.

Gossypium hirsutum L. (Malvaceae): only one large,
naturalized, fruiting individual was seen near the bottom of
a canyon in the vicinity of the town, that had escaped from
some ornamental plantings on the hillsides above. MEXI-
CO. Baja California, Ensenada municipality, Cedros Island,
28.092808, -115.189946, 10.11.2019, J. Rebman (username
JRebman, ID: 20296371). Fig. 3G.

Bromus catharticus Vahl (Poaceae): we found several
individuals of this grass scattered throughout the vicinity of
the town. MEXICO. Baja California, Ensenada municipality,
Cedros Island, 28.094071, -115.186102, 10.11.2019, J. Reb-
man (username: JRebman, ID: 20295661) and 28.044017,
-115.191682, 11.1.2019, S. Vanderplank (username sula-
vanderplank, ID: 20340162). Migratory Status in Malezas de
Meéxico (CONABIO, 2021): exotic. Fig. 3H.

Cenchrus ciliaris L. (Poaceae): a small population in
the dump area with approximately 10 individuals. This spe-
cies should be prioritized for extirpation due to its highly
invasive nature. MEXICO. Baja California, Ensenada munic-
ipality, Cedros Island, 28.079262, -115.211634, 8.11.2019, J.
Rebman (username: JRebman, ID: 20295269). Migratory Sta-
tus in Malezas de México (CONABIO, 2021): exotic. Fig. 3l.

Cenchrus setaceus (Forssk.) Morrone (Poaceae): only
one individual was observed in a wet area near some orna-
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mental plantings at the airport. This species should be prior-
itized for extirpation due to its highly invasive nature. MEXI-
CO. Baja California, Ensenada municipality, Cedros lIsland,
28.043987, -115.191611, 11.11.2019, J. Rebman (username:
JRebman, ID: 20296386). Cal-IPC (2021) Rating: Moderate
(meaning this species has substantial and apparent-but gen-
erally not severe-ecological impacts on physical processes,
plant and animal communities, and vegetation structure.)
Fig. 3J.

Dactyloctenium aegyptium (L.) Willd. (Poaceae):
only one individual seen just outside of the Sportfishing ho-
tel. MEXICO. Baja California, Ensenada municipality, Cedros
Island, 28.100676, -115.18715, 8.11.2019, J. Rebman (user-
name: JRebman, ID: 20255127). Migratory Status in Malezas
de México (CONABIO, 2021): exotic. Fig. 3K.

Diplachne fusca (L.) Roem. & Schult. var. uninervia ().
Presl) P.M. Peterson & N. Snow. (Poaceae): although this spe-
cies may be native to the peninsula, it appears to be intro-
duced on the island. We found one population with approxi-
mately 15 individuals of this species in an alkaline depression
near the airport. MEXICO. Baja California, Ensenada munic-
ipality, Cedros Island, 28.043238, -115.191528, 11.11.2019,
S. Vanderplank (username: sulavanderplank, ID: 20340165).
Fig. 3L.

Phalaris minor Retz. (Poaceae): seen along road in a
deep ditch area with Brassica tournefortii Gouan, Polygo-
num argyrocoleon Kunze, and Malva parvifiora L. in the
dump area. We also found a small population on the lower
slopes of a canyon near the town with a road running along
the bottom of the road. MEXICO. Baja California, Ensena-
da Municipality, Cedros Island, 28.093036, -115.188555,
10.11.2019, J. Rebman (username: JRebman, ID: 20296307);
28.076628, -115.212241, 8.11.2019, J. Rebman (username:
JRebman, ID: 20295261). Migratory Status in Malezas de
México (CONABIO, 2021): exotic. Fig. 3M.

Discussion

The thirteen species we encountered are all recent intro-
ductions to Cedros Island and for this reason we consider
them to be weeds or non-native plants defined as species
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introduced to the region after European contact and as a
direct or indirect result of human activity (Cal-IPC, 2021).
Not all are invasive. We have indicated the registered sta-
tus of each species in Malezas de Mexico (CONABIO, 2021)
and Cal-IPC (2021) when they were listed. Notably, several
of these species are native in other regions of Mexico, but
very recent arrivals to the island and not considered native
there. Of primary concern are the two Cenchrus L. species,
which the authors consider to be particularly problematic
on islands.

While we do not generally support the publication
of species data in the absence of a voucher specimen, we
here report our photo-vouchers in order to make the com-
munity aware of these recent arrivals, while there is still
a chance for them to be eradicated before their presence
is extensive. In 2018 we published updated checklists for
the Baja California Pacific Islands, including Cedros Island
(Vanderplank et al., 2018), and none of these plants had
been documented or reported, suggesting that they are
all recent arrivals. However, rainfall had been ample and
growing conditions for vascular plants were ideal during
our 2019 visit. It is possible that some of these plants were
dormant in the soil as seeds until that spring.

We strongly recommend swift management inter-
vention, particularly in the case of Cenchrus setaceus and
C. ciliaris (Poaceae) which are both highly invasive. Future
biosecurity efforts should include monitoring for aggressive
invaders such as these Cenchrus species.
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