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This study provides data on allometric variation in morphometrics of
Glossogobius sparsipapillus in the Mekong Delta. A collection of 355
individuals, comprising 155 females and 200 males, was collected from Cai
Rang in Can Tho province and Long Phu in Soc Trang province between
January and December 2020 for morphological analysis. Statistic analyses
showed that fish total length (TL) had strong relation with standard length
(SL), body height (BH) and head length (HL) due to significant values of the
regressions, e.g., SL = aTL®, HL = aTL and BD = aTL" (r*> 0.666 for all
cases). The slope values (b) of TL-SL and TL-HL regressions show A- and |
in males but | and A+ in females, respectively; but b of TL-HL regression
shares the same pattern between genders (A-). It indicates that fish sex can
be determined from the TL-SL and TL-BH regressions. Fish maturation can
be estimated from three regressions as b values display | in mature but A in
immature one. The TL-HL and TL-BH regressions can be used in order to
evaluate when and where fish are caught since b values change with
different seasons and locations. The findings show that we can use SL and
BL to determine fish gender; SL, BL and HL to confirm when and where fish
are caught and when fish reaches maturity.
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TU KHOA

Nghién ciru ndy cung cap dir liéu vé bién doi dac diém hinh thai cua loai
Glossogobius sparsipapillus & Dong bang séng Ciu Long. Mét tap hop
355 cé thé, gom 155 ca cai va 200 ca duc, duoc thu thap tir Cai Rang, tinh
Can Tho va Long Phu, tinh Soc Trang tir thang 1 dén thang 12 nam 2020
dé phan tich hinh thai. Cac phan tich théng ké cho thay chiéu dai tong (TL)
cua ca c6 mdi quan hé chat ché véi chiéu dai chuan (SL), chiéu cao co thé
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(BH) va chiéu dai dau (HL) do céc gié tri r2 cao caa cac phép hoi quy, vi du
SL =aTL® HL = aTLP va BD = aTL® (r*> 0,666 cho moi truong hop). Cac
gié tri do déc (b) hdi quy TL-SL va TL-HL cho thdy A- va | & dyuc nhung |
va A+ & cai tuong tmg; trong khi d6 b ciia hdi quy TL-HL cho cuing két qua
& hai gioi tinh (A-). N6 chi ra rang gidi tinh ca c6 thé duoc xac dinh tir cac
hdi quy TL-SL va TL-BH. Su thanh thuc ciia ¢4 ¢6 thé dugc udc tinh tir ba
hdi quy khi gia tri b hién thi | ¢ ca truong thanh nhung A & ca chura truong
thanh. Cac hoi quy TL-HL va TL-BH c6 thé dwoc sir dung dé danh gia thoi
gian va dia diém danh bit ca vi cac gia tri b thay doi theo cac muia va dia
diém khac nhau. Két qua cho thdy ching ta c6 thé sir dung SL va BL dé xéac
dinh gidi tinh c&; SL, BL va HL @ xac nhan thoi diém, dia diém danh bét
¢4 va thoi diém cé truong thanh.
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1. Introduction

The Linecheek tank goby Glossogobius sparsipapillus was originally described by Akihito &
Meguro [1]. It is one of three species of the genus Glossogobius recorded from brackish to
freshwater in the Mekong Delta [2]-[4]. This goby displays isometric growth in Soc Trang,
downstream of Hau river [5]. The species is a multiple spawner based on testis and ovarian
histological description [6], [7] and a carnivore based on the relative gut length analysis [8].
Some morphometric and meristic characteristics of G. sparsipapillus caught from different places
along the coastline in the Mekong Delta are reported by Nguyen et al. (2020) [4]. However, these
authors did not verify whether fish sex can be determined based on morphometric data and their
fish collection was collected from some estuarine and coastal regions in the Mekong Delta. This
study aims to test whether this goby’s allometry change with gender, fish size, season, and
sampling site variables based on a new collection of Glossogobius sparsipapillus from Hau River
in Can Tho and Soc Trang provinces.

2. Material and methods
2.1. Sampling and morphological analysis

Fish was collected monthly along the Hau river from Cai Rang, Can Tho (CRCT, Site 1,
10°00°26.9 “N 105°48°’37.5 “E) to Long Phu, Soc Trang (LPST, Site 2, 9°44°58.5 "N
106°04'09.9"E) from January to December 2020 using gill nets (Figure 1). Sampling was
conducted in the dry season (from January to May) and the wet season (from June to December).
The rainfall at the sampling sites was usually low in the dry season and high in the rainy season,
with approximately 400 mm precipitation per month [9]. Taxonomic identification was based on
external morphology described by Akihito & Meguro [1].
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Figure 1. Map showing sampling sites in the Mekong Delta
(1: Cai Rang, Can Tho and 2: Long Phu, Soc Trang; Source: Google Map)
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Gender determination was based on the shape of genital papilla, which is a triangle in males
and an oval in females [10]. The morphometric and meristic characteristics were followed the
description of Daud et al. [11]: total length (TL, from the mouth to the tail tip), standard length
(SL, from the mouth to the position between body and tail), head length (HL, from the mouth to
the gill cover), and body depth (BD, maximum distance from dorsal fin to fish belly).

2.2. Data analysis

The allometric growth of each morphometric dimension related to the total length (TL) was
calculated by the equation Y = aTL®, where Y is the morphometric dimension (SL, HL and BD), a
is the intercept, and b is the slope of regression [12]. The growth patterns of morphometric
variables were determined by comparing the slopes and isometric value of one using t-tests. The
morphometric variable was categorized into positive allometry (A+) if the slope was significantly
higher than one, negative allometry (A-) if the slope markedly lower than one, and isometry (1) if
the slope was equal to one. T-test was also used to confirm if b change with gender, fish size,
season, and sampling site variables. The SPSS software v21 was used for data analysis. All tests
were set at reliability P < 0.05.

3. Results and discussion

Data analysis of 355 individual fish caught from CRCT and LPST showed that morphological
characteristics of Glossogobius sparsipapillus were various in accordance with sampling season,
sampling location, sex, and age group. This goby showed a positive relationship between TL and
SL, TL and BH, and TL and HL since these regressions' determination values were high (r? >
0.666 for all cases, Tables 1 - 4).

As shown in Table 1, the growth pattern of males and females varied with SL and BL, but not
HL. In particular, SL and BH of males increased faster than those in females as the slope values
(b) of TL-SL and TL-BH regressions of this species displayed | and A+ in males but A and | in
females, respectively. In contrast, HL shared the same growth pattern with gender due to a similar
growth type (). It indicated that fish gender could be determined from SL and BH. Likewise, the
use of morphometric characteristics in gender differentiating was found in Heterotis niloticus
[13] and Zacco koreanus [14].

Table 1. The relationship between TL and SL, BH and HL of male and female Glossogobius sparsipapillus

Dimension t P Type b SEpb a SEa n r? F P ts P
Female

SL 50.033 0.000 A- 0.916 0.018 0.963 0.042 155 0.942 2503.305 0.000 -4.667 1.975
BH 17.561 0.000 1 0.953 0.054 0.138 0.018 155 0.666 308.390 0.000 -0.870 1.975
HL 31.790 0.000 A- 0.914 0.029 0.300 0.020 155 0.868 1010.579 0.000 -2.966 1.975
Male

SL 64.472 0.000 1 0.974 0.015 0.835 0.030 200 0.954 4156.589 0.000 -1.733 1.972
BH 28.705 0.000 A+ 1.188 0.041 0.077 0.008 200 0.805 823.957 0.000 4.585 1.972
HL 32.482 0.000 A- 0.935 0.029 0.290 0.020 200 0.841 1055.091 0.000 -2.241 1.972

Likely, a difference in fish morphology from immature to mature was found in the present
study. Specifically, the mature SL and HL of mature fish increased faster than those in the
immature one as fish grew because b values of TL-SL and TL-HL regressions showed | in the
mature group but A- in the immature one (Table 2). The reverse case was found in BH since b
value of the TL-BH regression was A+ in the immature group but I in mature one. It revealed that
SL, BH, and HL increased in the same level with TL as fish grew in the mature group, but not in
the immature one; and these morphological characteristics can be considered as a tool in fish
maturity determination.

http://jst.tnu.edu.vn 5 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(05):3-7

Table 2. The relationship between TL and SL, BH and HL of immature and mature
Glossogobius sparsipapillus

Dimension t P Type b SEp a SEa n r? F P ts P
Immature

SL 42.075 0.000 A- 0.882 0.021 1.034 0.051 132 0.931 1770.286 0.000 -5.619 1.978
BH 21.808 0.000 A+ 1.125 0.052 0.089 0.011 132 0.784 475.568 0.000 2.404 1.978
HL 28.046 0.000 A- 0.861 0.031 0.338 0.024 132 0.857 786.582 0.000 -4.484 1.978
Mature

SL 71.022 0.000 |1 0.976 0.014 0.836 0.027 223 0.958 5044.168 0.000 -1.714 1.971
BH 23.541 0.000 |1 1.042 0.044 0.111 0.012 223 0.714 554.192 0.000 0.955 1.971
HL 35.993 0.000 | 0.953 0.026 0.278 0.018 223 0.854 1295.515 0.000 -1.808 1.971

Regarding the sampling site, Glossogobius sparsipapillus’ morphological characteristics were
also varied. Indeed, BH and HL shared the same level in increasing in CRCT — freshwater region
(I: isometric pattern) but changed around allometric type (A+/-) in LPST — salinization in the dry
season. It suggested that the environment can regulate fish morphometrics. It suggested that we
could use BL and HL as two indicators in estimating fish’ location.

Table 3. The relationship between TL and SL, BH and HL of Glossogobius sparsipapillus
in two sampling sites

Dimension t P Type b SEr a SEa n rr F P ts P
CRCT

SL 40.594 0.000 A- 0.920 0.023 0.954 0.052 159 0.912 1647.910 0.000-3.478 1.975
BH 15.086 0.000 1 0.889 0.059 0.163 0.023 159 0.589 227.597 0.000-1.881 1.975
HL 28.383 0.000 | 1.012 0.03)6 0.238 0.020 159 0.836 805.596 0.0000.333 1.975
LPST

SL 81.890 0.000 A- 0.963 0.012 0.858 0.024 196 0.972 6705.905 0.000-3.083 1.972
BH 31.702 0.000 A+ 1.186 0.037 0.078 0.007 196 0.837 1004.991 0.0005.027 1.972
HL 37.118 0.000 A- 0.873 0.024 0.335 0.018 196 0.876 1377.709 0.000-5.292 1.972

Like a temporal variable, the variation in morphological characteristics of this goby was also
regulated by seasons. The BH increased faster than TL in the dry season as b value of TL-BH
regression fell into A+ pattern, but in the wet season, BH and TL share a similar level in increase
when fish grew because of | category (Table 4). The reversed case was found in HL, whereas SL
showed the same growth level in both dry and wet seasons (Table 4). It seems that
morphometrics was regulated by seasons and used to estimate when fish was caught.

Table 4. The relationship between TL and SL, BH and HL of Glossogobius sparsipapillus in dry and wet
seasons

Dimension t P Type b SEp a SEa n_r? F P ts P
Dry

SL 54575 0.000 A- 0.957 0.018 0.874 0.036 113 0.964 2978.415 0.000 -2.389 1.981
BH 19.686 0.000 A+ 1.164 0.059 0.081 0.011 113 0.775 387.520 0.000 2.780 1.981
HL 24736 0.000 I  0.983 0.040 0.263 0.024 113 0.845 611.878 0.000-0.4251.981
Wet

SL 60.115 0.000 A- 0.943 0.016 0.901 0.034 242 0.937 3613.776 0.000 -3.563 1.970
BH 24.314 0.000 I 0.997 0.041 0.125 0.012 242 0.710 591.159 0.000-0.073 1.970
HL 39.865 0.000 A- 0.915 0.023 0.299 0.016 242 0.868 1589.199 0.000 -3.696 1.970

Note: different letters in each category represented the significant difference
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4. Conclusion

Glossogobius sparsipapillus displayed sexual, intraspecific, and seasonal variation in
allometry. We can use SL and BH to determine fish gender and use SL, BH, and HL to confirm
collecting site and fish maturity.

Acknowledgments: This research is funded by Can Tho University under grant number
T2020-93. We are grateful to local people in the studied site for fish collection.

REFERENCES

[1] P. Akihito, and K. Meguro, "Glossogobius sparsipapillus, a new species of goby from Viet Nam,"
Japanese Journal of Ichthyology, vol. 23, pp. 9-11, 1976.

[2] V. H. Nguyen, Freshwater fish of Viet Nam. Agriculture Publishing House, Ill, Ha Noi (In
Vietnamese), 2005.

[3] D. D. Tran, K. Shibukawa, T. P. Nguyen, P. H. Ha, X. L. Tran, V. H. Mai, and K. Utsugi, Fishes of
Mekong Delta, Vietnam. Can Tho University Publisher, Can Tho, 2013.

[4] T. H. D. Nguyen, H. T. T. Nguyen, T. C. Tran, Y. T. N. Nguyen, and Q. M. Dinh, "Morphometric and
meristic variations of Glossogobius sparsipapillus along the coastline in the Mekong Delta, Vietnam,"
International Journal of Zoology and Animal Biology, vol. 3, pp. 1-9, 2020, doi: 10.23880/izab-
16000211.

[5] Q. M. Dinh, "A preliminary study on length - weight relationship of the Linecheek tank goby," Hanoi
Pedagogical University 2 Journal of Science, vol. 37, pp. 52-57, 2015.

[6] H. D. T. Nguyen, T. T. H. Nguyen, C. C. Tran, T. N. Y. Nguyen, and Q. M. Dinh, "Ovarian
development, spawning characteristics, size at first mature and fecundity of Glossogobius
sparsipapillus (Gobiiformes: Gobiidae) living along estuarine and coastal regions in the Mekong
Delta, Vietnam," Acta Zoologica Bulgarica, Inpress, pp. 1-8, 2020.

[71 H. D. T. Nguyen, T. T. H. Nguyen, C. C. Tran, H. T. Dang, T. N. Y. Nguyen, and Q. M. Dinh,
"Morphological and histological characteristics of testis of the goby Glossogobius sparsipapillus
living from coastal Estuaries from Bac Lieu to Ca Mau," VNU Journal of Science: Natural Sciences
and Technology, vol. 35, pp. 81-87, 2019, doi: 10.25073/2588-1140/vnunst.4958.

[8] C. C. Tran, H. D. T. Nguyen, T. T. H. Nguyen, and M. Q. Dinh, "Gastrointestinal tract morphology and
Clark index of the Linecheek tank goby Glossogobius sparsipapillus caught from coastal estuaries of
Bac Lieu and Ca Mau Provinces," Vietnam Agricultural Science Journal, Inpress, pp. 1-10, 2020.

[9] T. Le, M. T. Nguyen, V. P. Nguyen, D. C. Nguyen, X. H. Pham, T. S. Nguyen, V. C. Hoang, P. L.
Hoang, H. Le, and N. C. Dao, Provinces and City in the Mekong Delta Geography of Provinces and
Cities in Vietnam. Education Publishing House, Ha Noi, 2006, pp. 49-94.

[10] T. H. D. Nguyen, Q. M. Dinh, "Otolith dimensions and their relationship with the size of
Glossogobius sparsipapillus fish along the coastline of Mekong Delta, Vietnam," Egyptian Journal of
Aquatic Biology and Fisheries, vol. 24, pp. 525-533, 2020, doi: 10.21608/ejabf.2020.86013.

[11] S. K. Daud, M. Mohammadi, S. S. Siraj, and M. P. Zakaria, "Morphometric analysis of Malaysian
oxudercine goby, Boleophthalmus boddarti (Pallas, 1770)," Pertanika Journal of Tropical
Agricultural Science, vol. 28, pp. 121-134, 2005.

[12] G. Minos, L. Kokokiris, and M. Kentouri, "Allometry of external morphology and sexual dimorphism
in the red porgy (Pagrus pagrus),” Belgian Journal of Zoology, vol. 138, pp. 90-94, 2008.

[13] A. Obi, "Sex determination in Heterotis niloticus (Cuvier 1829) based on morphometric features,"”
SSET: An International Journal (Series B), vol. 6, pp. 22-30, 2010.

[14] Y. -J. Kim, C. -l. Zhang, I. -S. Park, J. -H. Na, and P. Olin, "Sexual dimorphism in morphometric
characteristics of Korean chub Zacco koreanus (Pisces, Cyprinidae)," Journal of Ecology and
Environment, vol. 31, pp. 107-113, 2008.

http://jst.tnu.edu.vn 7 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

