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Abstract

The tench Tinca tinca (Linnaeus, 1758) was documented for the first time on the
Tibetan Plateau. As a freshwater fish species naturally distributed in most parts of
Europe and two rivers of Asia (Irtysh River and Ulungur River), 7. tinca has been
widely introduced elsewhere as an aquaculture species. In April 2021, a specimen
of T. tinca was collected in the Lhalu wetland and identified based on morphological
characteristics and via molecular analysis (COI sequence comparison). This species
was very likely released into natural waters by humans. We recommend further
work to monitor the introduction of 7 finca and implement interventions to prevent
its establishment and spread in Tibet.
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Introduction

Anthropogenic activities are leading to the massive introduction of freshwater
tish species across the globe, posing a serious threat to the functioning of
freshwater ecosystems (Olden and Rooney 2006; Liu et al. 2021). In new
areas, nonnative freshwater fishes have caused widespread changes in the
species compositions of the recipient communities, as well as remarkable
losses in human welfare and economic development. In aquatic ecosystems,
fish are among the most commonly introduced taxonomic groups (Gozlan
et al. 2010). Among all possibilities of freshwater fish introduction,
aquaculture is considered the main vector for the introduction of nonnative
fish in China (Xiong et al. 2015, 2017).

The Tibetan Plateau (TP) is commonly known as “the roof of the world”
or “the third pole” due to its vast area and high altitude (Zhang et al. 2002).
On the TP, the Lhalu wetland (average elevation of 3,645 m and total area
of 6.6 km?) is the largest urban natural wetland and is also the wetland with
the highest elevation worldwide (Fan et al. 2011; Chen et al. 2018; Wang et
al. 2021). Some studies have reported nonnative fish species in the Lhalu
wetland, and the most abundant species are Carassius auratus, Cyprinus
carpio, and Pseudorasbora parva (Pubu et al. 2010; Fan et al. 2011).
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Figure 1. The location of the Lhalu wetland in Tibet.

The tench Tinca tinca (Linnaeus, 1758) (Cypriniformes: Cyprinidae) is a
freshwater fish species naturally distributed in most parts of Europe and
two rivers of Asia (Irtysh River and Ulungur River) (Chen 1998; Kottelat
and Freyhof 2007). It inhabits lentic or slow-flowing waters and has
omnivorous diets (Michel and Oberdorft 1995). In recent years, it has been
widely introduced into other parts of China as an aquaculture species,
including the Yangtze River basin, Haihe River basin, Pearl River basin and
Heilongjiang River basin (Chen et al. 2011; Li et al. 2021). In this
communication, we report the finding of T. tinca for the first time in
natural waters in Tibet.

Materials and methods

The Lhalu wetland (29.66°N; 91.11°E) is a swampy wetland of peat and
reeds located in a temperate, semiarid, monsoon climate zone in Tibet. The
average annual precipitation is 439.8 mm (most rainfall occurs between
July and September), and the average temperature is 7.5 °C (ranging from a
high of 30 °C in June or July to a low of —16.5 °C in January). We carried
out a fish survey on April 23, 2021 (Figure 1). The fish specimens were
captured by plastic cages (length 10 m x width 0.4 m x height 0.3 m; mesh
size 4 mm). The total and standard lengths of fish were measured to the
nearest mm and weight was weighed to the nearest 0.1 grams. The
specimens were euthanized by 60 mg/L benzocaine (Sigma, USA). A small
piece of fin tissue was clipped and stored in 75% alcohol, and the specimens
were soaked in 5% formaldehyde for six hours and then stored in 70%
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Figure 2. Habitat and morphology of Tinca tinca (Specimen number: 20210423047; Total length: 95.95 mm; Standard length:
81.52 mm; Total weight: 12.18 g. Photographed by Songhao Ji).

ethanol for long-term preservation. Morphological measurements (based
on Kottelat and Freyhof 2007) and molecular sequencing analysis (COI,
Knebelsberger et al. 2015) were conducted in the Laboratory of Biological
Invasion and Adaptive Evolution, Institute of Hydrobiology, Chinese
Academy of Sciences, Wuhan.

Results

In total, the catch collected included two species of native fish (Triplophysa
tibetana and T. stenura) and six species of nonnative fish (T. tinca, C. auratus,
P. parva, Paramisgurnus dabryanus, Silurus asotus, and Micropercops
swinhonis). A single specimen of T. tinca was captured in a shallow pool
with dense vegetation. The specimen was morphologically diagnosed
according to the following features: body: thickset and laterally compressed;
overall colouration: olive-green, at times dark green or almost black, with
golden reflections on the ventral surface; skin: thickened and slimy; scales:
small and embedded; head: triangular, snout and relatively long; mouth:
terminal, small in size with thick lips and a pair of barbells (maxillary); fins:
dorsal soft fin with nine rays, anal soft fin with seven rays, and caudal fin with
19 rays; and caudal peduncle: characteristically deep and short (Figure 2).
The total length, standard length and total weight of this specimen were
95.95 mm, 81.52 mm and 12.18 g, respectively. The molecular sequences
were 100% matched to those of T. tinca from the National Center for
Biotechnology Information database (NCBI, https://www.ncbinlm.nih.gov/,
Figure 3).

Discussion

Tinca tinca is an omnivorous fish that can inhabit water bodies even with
low oxygen and low temperature. As a popular aquaculture species, it has
been widely introduced around the world (Allen et al. 2002). In China, the
tench is considered one of the high-risk invasive species in the Haihe River
(Li et al. 2021). Hence, the introduction of T. tinca to natural waters would
further elevate the invasion risks of freshwater fish in Tibet.
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Figure 3. Neighbor-joining tree for mitochondrial COI fragments. The red label indicates
individuals collected from this study and other sequence information is from the NCBI database
(https://www.ncbi.nlm.nih.gov/).

The TP has been listed in the “The Global 200 ecoregions” and the
biodiversity hotspots for conservation priorities (Olson and Dinerstein
1998; Myers et al. 2000; Jenkins et al. 2013). It is one of the most sensitive
areas to global climate change and experiences rising temperatures at a
speed twice that of the global mean (Kang et al. 2010). In recent decades,
the environmental conditions of Tibet have changed dramatically as a
consequence of rapid economic development. Correspondingly, the number
of nonnative species in Tibet is increasing very quickly (Xie et al. 2001;
Ding et al. 2008). Compared with previous studies, our survey reported two
new nonnative fish species in the Lhalu wetland (P. dabryanus and T. tinca),
and T. tinca was found in the natural waters on the TP for the first time.

A larger number of nonnative fishes have been introduced through
aquaculture in China (Xiong et al. 2015; Wang et al. 2016), and many of
those have been accidentally or intentionally introduced to the wild (Xiong
et al. 2017; Zhu et al. 2022). However, in Tibet, and for a long period of
time, there have been few regulations on the management of fish resources.
Local people preserve a culture of releasing fish into rivers as a result of the
practice of believing in Buddhism, without attention given to whether fish
species are native or nonnative to Tibet (Fan et al. 2011; Tashi Lahm et al.
2017). Therefore, T. tinca was very likely bought from the aquatic market
and released in the Lhalu wetland.
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Nonnative fish introduction has been recognized as one of the main
causes of the global decline in biodiversity (Xie and Chen 1999; Vitule et al.
2009). On the TP, fish faunas have adapted to the alpine ecosystem and are
vulnerable to invasion by nonnative fish (Liu et al. 2018). Nonnative
freshwater fish can compete for food and habitat with native species and
even alter the functioning of recipient ecosystems, which could lead to the
decline of native species (Xiong et al. 2015). To prevent the establishment
and spread of nonnative species, local governments should pay more
attention to the monitoring of T. tinca populations and should apply

appropriate interventions, such as eradication or containment.
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