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Abstract
Here we report the introduction and first observed breeding of the Arabian Serin
Crithagra rothschildi in the eastern Arabian Peninsula. Although this species is the
most widely distributed endemic bird in the western highlands of the Arabian Peninsula,
this record represents a range expansion of approximately 1200 km beyond its
established native range. Breeding was recorded twice, once in 2019 and once 2020,
for two different pairs of birds. Early reporting of alien incursions is important, as
combating biological invasions is most successful at the introduction stage. These
records highlight the role of pet trade as a vector of alien species introductions. They
also shed light on the impact that hunting, for the purpose of pet trade, exerts on
birds in the western region of the Arabian Peninsula. We suggest that pet market
monitoring may help to identify caged birds and prevent new introductions.
Key words: Saudi Arabia, wildlife trade, biological invasion, hunting, alien species,
distribution

Introduction
Biological invasions are considered one of the major drivers of environmental
change globally (Blackburn et al. 2019; Pyšek et al. 2020). Novel fauna and
flora that have been introduced intentionally or accidently beyond their
native range, and have then established and caused adverse impacts, are
termed invasive species (Clavero et al. 2009; Courchamp et al. 2017).
A multitude of invasive species are known for their severe adverse impacts,
both ecologically and economically, in the invaded ecosystems (Lowe et al.
2000). Indeed, invasive species have been identified as one of the major
causes of biodiversity loss, particularly by accelerating the extinction of
endangered species (Blackburn et al. 2019). At a global scale, the pet trade
has been identified as a major source of alien bird introductions; for example
it is considered to be the primary driver of alien bird introductions in Latin
America (Carpio et al. 2020). The identification of biological invasions at
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an early stage increases the chances of successful alien species eradications
that may protect native biodiversity (Dick et al. 2017). Here we document
the first record of the Arabian Serin as an alien species on the Arabian
Peninsula (located approximately 1200 km east of its native range). We are
also the first to document successful breeding of the Arabian Serin as an
alien species on the Arabian Peninsula.
The Arabian Serin, also known as the Olive-Rumped Seedeater, Crithagra
rothschildi Ogilvie-Grant, 1902, is endemic to the western mountains of the
Arabian Peninsula (Birdlife International 2018). The Arabian Serin tends
to inhabit mountains at 1500–2500 metres above sea level (m.a.s.l), although
it has been recorded at 700 m.a.s.l (Jennings 2010; Porter and Aspinall
2010). Its population spans the mountains of Saudi Arabia and Yemen,
with approximately two-thirds of the population in Saudi Arabia (Jennings
2010). The population in Yemen is stable, whereas the population in Saudi
Arabia is decreasing because of hunting pressure and the decline in Juniper
(Juniperus procera) trees (Birdlife International 2018). The Arabian Serin is
found in open areas with significant bush and tree cover and is commonly
found on trees (Porter and Aspinall 2010). In Saudi Arabia, the Arabian
Serin is associated with Juniper and Acacia (Acacia spp.) habitats, however,
it is also recorded in habitats dominated by bushes. In the only study
documenting its breeding, Castell et al. (2001) reported that all nests
observed were found on Juniper trees. Nests were built against the main
trunk or at the end of a branch with a clutch size of 2–3 eggs. Nestlings can
be identified by the pattern in their mouth and the pink tongue with yellow
gape flanges (Castell et al. 2001). The Arabian Serin frequently feeds on
Acacia flowers, however, feeding on the ground and in bushes is not
uncommon (Jennings 2010). In its native habitat, the Arabian Serin is nongregarious at all seasons; groups do not exceed 10 birds.

Materials and methods
Observations reported in this paper are part of the seasonal activity of the
Birds Monitoring Group (BMG) in the Eastern Province. BMG avifauna
survey covers all major cities in the Eastern Province (Dammam, Qatif,
Tarout, Khobar and Al-Hasa). The discovery of the first nest in 2019 was
by Faisal Hajwal during one of the bird counts. Further monitoring was
carried out in that year on a daily basis during the first hours of the
morning until the nest was found empty. In 2020, the same area was
surveyed for native and migrant birds, and a second pair of Arabian Serins
were discovered on the same tree. Monitoring of this pair was carried out
on a daily basis until the lockdown in March 2020 because of COVID-19.

Results
2019 Nesting activity
In late January 2019, two individuals were observed on a Banyan tree, Ficus
benghalensis (Figure 1A). They mainly fed on Banyan fruits (Table 1) and were
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Figure 1. Pictures of Arabian Serin taken in 2019 and 2020 in Dammam. A) 2019 male, B) 2019 nest, C) 2019 nestlings, D) 2020 male.
All pictures were taken by Faisal Hajwal.

Table 1. Plant species associated with C. rothschildi in Dammam.
Common name

Scientific name

Use

Damas

Conocarpus lancifolius

Nesting

Banyan

Ficus benghalensis

Feeding

frequently observed carrying nesting material to a nearby Damas tree,
Conocarpus lancifolius. Upon closer investigation, the nest was located inside
the tree, built at the base of several branches (Figure 1B). The condition of
the nest indicated that the birds had been actively building it for over a week.
The first egg was laid on 30 January, and the fourth egg on 3 February.
Hatching was recorded on 16 February after a 14-day incubation period. In
concordance with Castell et al. (2001), incubation was synchronised after
the last egg was laid, although we recorded four eggs, whereas Castell
reported three (Figure 1C). Furthermore, in its native range the Arabian
Serin is known to have multiple broods (the earliest in March and the last
in November). However, in its introduced range, the birds were recorded
breeding in late January and early February. The last observation of the
hatchlings in the nest was on 22 February. On 26 February, the nest was
empty; we presumed that it had been predated, most likely by the Indian
House Crow, Corvus splendens.
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Figure 2. Arabian Peninsula map with elevation values, and the native distribution of the Arabian
Serin, Crithagra rothschildi, based on Birdlife International (2018) shown in red. The red circle
in the east represents the location of observed breeding.

2020 Nesting activity
In February 2020, we recorded the second breeding attempt in Dammam,
on the same tree. However, these two birds were cage escapees as indicated
by the plastic rings on their legs, which are used by pet traders (Figure 1D).
As with the 2019 observations, both birds were actively building their nests
in early February 2020. Further monitoring was prevented by the lockdown
imposed due to the COVID-19 pandemic.
Breeding of the Arabian Serin beyond its native range has not previously
been documented. However, sightings of the Arabian Serin have been
reported in Riyadh (Jennings 2010). Interestingly, while collecting information
from farm owners in Al-Qatif city (north of Dammam) on any unreported
sightings of the Arabian Serin, the Bird Monitoring Group were informed
of previous breeding attempts. Farmers and pet traders confirmed that the
Arabian Serin has bred in the region on the same Damas plant in concordance
with our observations.

Discussion
The range of the Arabian Serin lies mainly in the mountainous ridge of the
western Arabian Peninsula (Saudi Arabia and Yemen, Figure 2). This range
is separated from the introduction site by vast stretches of barren desert
(Figure 2). Arabian Serins are known to make limited localized movements;
crossing 1200 km of desert (the natural expansion scenario) is highly
unlikely (Porter 2014). Furthermore, the rings found on the 2020 pair (the
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second breeding pair), are used strictly by pet traders in the region. These
rings, and the large distance between the native range and the introduction
site, provide clear evidence that the recorded birds were cage escapees.
Thus, both pairs of the Arabian Serin described in this report are highly
likely to have been introduced as a result of the pet trade.
The pet trade is one of the major drivers of invasive species introductions
globally (Smith et al. 2009). Several traded birds, e.g. Ruppell’s Weaver,
Polecus galbula, Streaked Weaver, Ploceus manyar and Arabian Waxbill,
Estrilda rufibarba, have been successfully introduced in the Arabian Peninsula
(Symes et al. 2015; Jennings 2010; Alshamlih et al. 2020). Similar to the
Arabian Serin, several of these birds are native residents of the Arabian
Peninsula, with a limited distribution in the southwest region. They have
been translocated by pet traders into new habitats, e.g. Ruppell’s Weaver
and Arabian Golden Sparrow (Jennings 2010, Alshamlih et al. 2020). Both
species have been successfully established in Eastern Province, and Riyadh,
respectively, with records of further introductions into neighbouring cities
(Alshamlih et al. 2020). Despite the limited reporting of alien bird impacts
in the region, few introductions have had a positive impact in the novel
habitat globally (Gurevitch and Padilla 2004). The Arabian Serin might be
the latest addition to the list of introduced species in the region with the
potential to impact native birds and farm productivity. Thus, reporting
new introductions such as the Arabian Serin, is important to enhance alien
species management at its earliest stages and to protect wild populations.
In its native range, the Arabian Serin is often observed at 1500–2500 m.a.s.l
within the mountain ridge of the western region. However, our records of
the two nests in Dammam indicate its ability to successfully breed in novel
coastal habitats at 5 m.a.s.l. (Figure 2). Additionally, in its native range, the
Arabian Serin inhabits woodland and feeds on plant flowers (Jennings
2010). In both sightings reported in this study, nest building took place in
an urban center of the city of Dammam with minimal tree cover used
mainly for landscaping purposes (Figure 2). Based on these significant
habitat differences, the observed breeding attempts suggest the Arabian
Serin has significant potential to establish in its introduced range. It has
been documented that captively-bred birds are poor invaders because of
domestication effects compared to their wild counterparts (Carrete and Tella
2008). The successful nest building, egg laying and hatching that we have
observed suggests a resilience and behavioural flexibility exhibited by wildcaught birds. As such we consider it is likely that both pairs documented in
our study are wild-caught and were moved to Dammam for trading by pet
traders.
These records highlight the impact that hunting for trading purposes has
on wild birds, especially endemics. The overexploitation of wild populations
for the purpose of supplying pet markets is a major threat to species survival
(Maxwell et al. 2016). For example, many Brazilian birds are threatened
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mainly because of hunting for trading in pet markets around the world
(Alves et al. 2013). The tradition of keeping pet animals in the Arabian
Peninsula is widely known, especially for exotics. Moreover, because there
is a rooted tradition of keeping songbirds in cages, the pressure of illegally
collecting such birds from the wild is ever increasing (Brochet et al. 2019).
Globally, the Middle East is recognized as a major driver sustaining the
wild bird market after Europe placed a ban on the trade of wild birds (Bush
et al. 2014; Reino et al. 2017). Despite this global recognition, the local
markets are not fully dependent on animals that originate abroad. Several
native species were recorded in pet markets in Saudi Arabia, among which
are wild-caught and endangered species (Shobrak and Al Fagih 2012;
Aloufi and Eid 2014). Our records clearly indicate that the 2020 breeding
pair were cage escapees given the observed colour rings on their legs
(Figure 1C). The Arabian Serin is highly sought after in the market for its
melodic song, often sold for about 30–100 USD a pair (personal comm.
with pet traders). Hence, based on our discussions with pet traders in the
area, the 2019 pair may have been re-captured along with their offspring
and sold again in the market (despite our initial assessment of nest predation
by Indian House Crow). Both the initial introduction and the probable
recapture of the escapees reflect the demand for these birds. Although the
Arabian Serin is declining in Saudi Arabia, primarily because of habitat
degradation, the exhibited demand in the pet market for this bird would
certainly jeopardize its recovery (Symes et al. 2015). Thus, to protect wild
and endemic birds, pet markets need to be closely monitored to prevent
the capture of wild birds.
In conclusion, the pet trade is a threat to wild populations and ecosystems
in the region. There is a need to monitor trading of wild-caught animals in
pet markets in the region, as well as to investigate the origin of traded pets
to alleviate the capture of wild birds for trade purposes. Only then would
wild birds be saved from being traded and the integrity of wild habitat be
protected against new invasions.
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