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ABSTRACT

Traccatichthys is a genus of small benthic omnivorous nemacheiline loaches, with limited ecological and biological data available.
Here, we described length-weight relationships (LWRs) for four Traccatichthys species from southern China. Fishes were sampled
using stationary fish cages (10 m in length, mesh size: 0.5 cm) between January and April 2025 at four selected sampling sites. All
specimens were transported to the laboratory within 2 days of collection, maintained alive in oxygenated water, and measured for
total length (TL) to the nearest 0.1 cm and body weight (BW) to the nearest 0.01 g in the laboratory. LWRs were calculated using
linear regression, and the four species-specific models were all highly significant (p <0.001). The allometric exponent b values
ranged from 2.875 to 3.196. The LWRs for three species (T. tuberculum, T. zispi, and T. taeniatus) are new to FishBase (as of May
2025). Our results provide essential baseline data for sustainable management and ecological research of these species.

1 | Introduction

Length-weight relationships (LWRs) in fish are crucial for
studying growth, life history, and population dynamics, as they
reflect individual condition and population-level trends [1, 2].
With growing awareness of ecological protection, non-
destructive monitoring technologies for fish—such as hydro-
acoustics, camera recordings, and Underwater Visual Census
(UVC)—have gained increasing application [3]. In this context,
LWRs provide partial compensation for the inability of these
technologies to obtain body weight (BW) information, typically
by establishing empirical equations to estimate weight from
length measurements. This information also enables biometric
and morphological comparisons across different fish species
[1, 4].

Traccatichthys, currently comprising 5 valid species, is a genus of
small benthic omnivorous fish in the family Nemacheilidae,
primarily distributed in freshwater streams of southeastern
Eurasia [5]. The validity of Traccatichthys remained controversial
for a long time; some species of Traccatichthys were synonymized
with Micronemacheilus [6-10]. Recent studies have described the
morphological distinguishing characteristics between Tracca-
tichthys and Micronemacheilus by examining specimens and
further demonstrated the monophyletic nature of both genera
through molecular phylogenetic analyses [11-13]. Thus, the
validity of Traccatichthys as a distinct genus was confirmed.

Loaches in the genus Traccatichthys represent a taxonomically
contentious, ecologically significant, and economically valuable
lineage of freshwater fishes [13]. As one of the world’s
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biodiversity hotspots, the South China region is also a primary
habitat for fish of the genus Traccatichthys [14]. However, LWR
data for these fishes are scarce and have rarely been updated.
This study has described LWRs for four fish species in the genus
Traccatichthys from southern China. Our results have not only
supplied or updated information for FishBase but may also
stimulate further research on essential population parameters to
facilitate better management and conservation of river ecosys-
tems in southern China.

2 | Materials and Methods

Sampling of fish specimens was carried out between January and
April 2025 at four selected sampling sites in southern China.
Collection dates and locations varied among the four fish species,
with specific details listed in Table 1. Fish specimens of the four
fish species were all sampled using stationary fish cages (10 m
long, mesh size: 0.5 cm). All fish specimens were sampled using
stationary fish cages (10 m long, mesh size: 0.5 cm), which were
deployed in river water bodies at dusk (17:00-19:00) and re-
trieved the following early morning (07:00-09:00). Specimens
were transported to the laboratory within 2 days in refrigerated
containers and kept alive in oxygenated aquaria in order to
conduct more accurate species identification and measurement
work. Fishes were identified to species level according to mor-
phological keys [11-13]. Total length (TL) was measured to the
nearest 0.1 cm, and BW was recorded to the nearest 0.01 g. All
scientific names were verified against FishBase.

Directly fitting the inherent nonlinear relationship between
variables often leads to significant estimation errors. Thus, we
first linearized the relationship via logarithmic transformation
before performing regression analysis. The association between
BW and TL was calculated using the log-transformed power
function equation: logBW =loga + blogTL, where BW is the
body weight (g), TL is the total length (cm), a is the regression
intercept, and b is the slope [15]. All statistical analyses were
performed using the Im() function in the “stats” package of R
(Version 4.3.2; [16]) at a significance level of 5% (a = 0.05). Prior
to regression analysis, outliers were identified and removed using
log-log plots with standardized residuals [1].

3 | Results

Descriptive statistics and estimated LWR parameters were
summarized in Table 2, including sample sizes, minimum and
maximum TL (cm) and BW (g) for each species, as well as re-
gression parameters a and b with their 95% confidence intervals
(CIs). The coefficient of determination (#?) for each species was
also presented.

4 | Discussion

Traccatichthys was initially erected by Freyhof and Serov [6] to
include two species: T. pulcher [7] and T. taeniatus [8].
Traccatichthys zispi was first described by Prokofiev [9] as
a new species from Hainan Island, with morphological
comparisons to T. taeniatus. However, since Prokofiev was
reluctant to accept the validity of Traccatichthys, he described
T. zispi as Micronemacheilus zispi at the time. Prokofiev [10]
later treated Traccatichthys as a valid genus distinct from
Micronemacheilus. In the present study, we recognize T. zispi
as a valid species within Traccatichthys rather than M. zispi,
based on combined morphological and molecular evidence
[11-13].

This study provides the first LWR data for T. tuberculum, T. zispi,
and T. taeniatus, which lacked such records in FishBase [17].
While LWRs for T. pulcher exist on FishBase, our results report
a new maximum TL for this species [17]. The estimated b values
(2.875-3.195) for all four species fall within the expected range of
2.5-3.5 [1]. T. pulcher exhibited a b value > 3, indicating positive
allometric growth (faster weight gain relative to length), con-
sistent with prior studies [2, 18, 19]. In contrast, T. tuberculum
and T. taeniatus had b values < 3, suggesting energy allocation
toward somatic (length) growth over biomass accumulation,
which may enhance locomotor efficiency for predator avoidance
and foraging [18]. Notably, LWRs are influenced by the growth
stage, sex, gonadal maturity, and environmental conditions
[1, 20, 21], which were not controlled for in this study. Addi-
tionally, b values may vary with season and habitat [1, 4], and our
sampling was limited to a narrow temporal and geographic
scope, potentially limiting generalizability to populations in
other river systems or climatic zones. Nevertheless, our findings

TABLE 1 | Sample sources of four fish species belonging to the genus Traccatichthys used in this study.

Species Sampling months City River Position
Traccatichthys pulcher March Guangzhou, Guangdong Liuxi River 23.659816°N
(Nichols and Pope, 1927) 113.673735°E
Traccatichthys tuberculum [11] January and February Nanning, Guanxi Qingshui River 23.451441°N
108.606672°E
Traccatichthys zispi [9] March Qionghai, Hainan Wanquan River 19.139366°N
110.263419°E
Traccatichthys taeniatus April Fangchenggang, Guangxi Beilun River 21.752923°N
(Pellegrin and Chevey, 1936) 107.790964°E
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update FishBase [17] with critical baseline data, supporting ef-
forts to characterize growth patterns and develop targeted
conservation strategies for these fish resources.

5 | Conclusion

In summary, we have ascertained LWRs for four Traccatichthys
species from southern China. Notably, this is the first record of
LWRs for three species (T. tuberculum, T. zispi, and T. taeniatus)
in the FishBase database, which enriches the essential in-
formation pool for fish research in this region and addresses the
previous gaps in understanding the growth patterns of these
species. These LWRs can be used for the conversion between TL
and BW in relevant fish stock assessment, which is conducive to
conducting in-depth investigations into population parameters,
and thus we anticipate our results will provide robust support for
the sustainable utilization and management of fish resources, as
well as ecosystem management practices.
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