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1. INTRODUCTION

Acanthopagrus schlegelii, commonly known as black porgy or blackhead
seabream, from Sparidae [1] is distributed along coasts of eastern Asia from
Vietnam to Japan [2]. They are important for commercial and sport fishing.

Much work has been done on their morphology and ecology in both adult and
early stages along with the distributional range of Acanthopagrus schlegelii. For
instance, ontogeny, distribution and growth were reported in the wild [3-8] and
reared conditions [10, 11]. The results show that there were different in seasonal
occurrence and growth of early stages of this species among the regions. Tran et al.
(2019) showed the significant differences in seasonal occurrence of early-stage
juvenile A. schlegelii between Vietnam and the other waters such as Japan [12]. The
given phenomenon suggests the spatial variation in the timing of spawning of this
species along the distribution range.

Otoliths are recently unique and important biological structure to examine the
information of spawning, hatching dates and growth of early stages in the teleost
fishes [6-9, 14]. Based on otolith analyses, this paper aims to provide the
information on spawning date, growth and otolith size of 4. schlegelii, which will be
important to the development and implementation of conservation, management and
culture plans for this species in local and global scales.

2. MATERIALS AND METHODS

Acanthopagrus schlegelii juveniles were collected along the bank waters in
Tien Yen estuary, northern Vietnam from October 2014 to September 2015 [12].
Collections were made bimonthly from December to February and monthly in the
other months. During the sampling period, Acanthopagrus schlegelii juveniles
occurred from December 2014 to March 2015 [12]. All samples were preserved in a
solution of 10% formalin. Acanthopagrus schlegelii specimens were sorted and
transferred to 80% ethanol and subsequently the standard lengths (SL) were
measured by developmental stages [13].

Age determinations from sagitta otoliths were performed in specimens. The
left and right side otoliths were removed from specimens under a dissecting
microscope and fixed on a microscope slide face up with epoxy resin and cover by a
cover glass. Increments outside the nucleus of sagitta were counted under a light
microscope at 400-600 magnification, and the average of three replicate counts in
each otolith was used for estimating a ring number. Age [days after hatching
(DAH)] was estimated to be added five days to ring number [6, 10]. The spawning
dates were estimated from the age (days) and back calculating from the dates of
capture. Otolith radius was measured along the longest axis of the otolith [14] using
an ocular micrometer.
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Fig. 1. Chart showing the stations where fish larvae and juveniles were collected in
the Tien Yen estuary from October 2014 to September 2015

3. RESULTS AND DISCUSSION
3.1. Results

3.1.1. Spawning date

Sagittae were removed from juveniles of 4. schlegelii (8.2-18.0 mm) collected
from December 2014 to March 2015. Spawning dates were from 20 November 2014
to 7 February 2015 and peaked during 21 December-5 January, being concentrated
to the days around the spring tide (Fig. 2).
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Fig. 2. Spawning date frequency distributions for the Acanthopagrus schlegelii
(n=36) collected in the Tien Yen estuary from December 2014 to March 2015. Solid
and open dots indicate the new and full moon, respectively
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3.1.2. Growth

The age-standard length relationship of Acanthopagrus schlegelii is presented
in Fig. 3. The linear regression formulae of standard length (y, mm) on age (x; day)
was expressed as y =y =0.2111x + 2.3195 (r = 0.847).
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Fig. 3. Relationships between age and the standard length of Acanthopagrus
schlegelii juveniles in the Tien Yen estuary

3.1.3. Ovolith size

The standard length-otolith radius relationships of Acanthopagrus schlegelii
are presented in Fig. 4. Linear regression formulae of otolith radius (y; um) on
standard length (x; mm) was expressed as y = 33.955x - 123.01 (r = 0.921) for
sagittal radius-standard length relationships.
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Fig. 4. Relationships between standard length and otolith radius of sagitta of
Acanthopagrus schlegelii juveniles in the Tien Yen estuary
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3.2. Discussion

The youngest juvenile collected at Tien Yen estuary was 26 DAH. This
finding suggests that 4. schlegelii started utilizing the estuarine environment as their
habitat at the early juvenile stage. In our previous works, the sampling was also
conducted at several estuarine sites [15, 16, 17], and some specimens at earlier
developmental stages (i.e., larval stage) were caught in the center of the current.
Commonly, larvae of Acanthopagrus fishes that spawned in the open sea closed to
the estuary recruited to the estuary as their nursery [6-9, 12]. This study indicates
that the post-hatching larvae spend approximately more than 20 days at the sea.
Twenty days after hatching may also be the required time for fish to obtain the
swimming ability against the water current to go to a favourable environment like
estuary (i.e., swim from sea to the estuary).

Much evidence shows that the spawning season of sparid fishes is temperature
dependent [18]. In the case of A. schlegelii, Tran et al. (2019) indicated that
occurrence season of the juveniles in Vietnam [12] differed from those in other
areas, i.e., Japan [6, 9] and Taiwan [7, 8]. However, no information about spawning
time was reported. In this study, the spawning dates were concentrated during the
period of the end of November to early of February, which was around the coldest
period of the year [12]. This evidence is suitable for the hypothesis of Sheaves
(2006) as the spawning of sparids at lower latitudes was concentrated close to the
month of lowest sea surface temperature [18].

The relationships among standard length, age and otolith sagittal radius are
highly correlated on high regression coefficients in this study (» > 0.8). The similar
observations are evident in the other studies of the same species, genus, family [6, 9]
and different family fishes such as Cottus kazika [19], Plecoglossus altivelis [20],
Nuchequula nuchalis [21]. This phenomenon will be important in future researches
or application. For instance, the length-age relationship may apply to estimate the
age of individuals using their body size, or the otolith size-fish length relationships
may be used for estimating the fish sizes using their otolith. In the study on the food
content of aquatic animals, fish otolith of the preys usually remains in the digestive
tube. Using the given relationships, size of the preys will be determined.

4. CONCLUSIONS

- The spawning dates were during the coldest period of the year from the end
of November to early February.

- The linear regression formulae of standard length (y, mm) on age (x; day)
and otolith sagittal radius (y; um) on standard length (x; mm) was expressed as y =
0.2111x +2.3195 (r=0.847) and y = 33.955x - 123.01 (r = 0.921), respectively.

Acknowledgement: We are thankful 1. Kinoshita, D.H, Tran, T.T. Ta and N.T.
Nam for their assistance with this study. All surveys in this study were performed
according to the current laws of Vietnam. This research is funded by the VNU
University of Science under project number TN.19.10.

44 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 22, 05-2021



Nghién ctru khoa hoc céng nghé

10.

11.

12.

13.

REFERENCES

Nelson J. S., Grande T. C. and Wilson M. V. H., Fishes of the world, 5th
edition, John Wiley & Sons, Hoboken, 2016.

Hayashi M. and Hagiwara K., Sparidae, In: Nakabo T. (ed) Fishes of Japan
with pictorial keys to the species third edition - II, Tokai University Press,
Hadano, 2013, p. 955-959.

Syojima Y., Youngs of sparid fishes. In: Studies on the eggs, larvae and
Jjuveniles of Japanese fishes, Ser. 1. Sec. Lab. Fish Biol., Fish. Dep., Fac.
Agri., Kyushu University, Fukuoka, 1958, p. 68-73, pls. 69-73.

Mito S., Fish eggs and larvae. Illustrated encyclopedia of the marine plankton
of Japan, 7, Soyosha, Tokyo, 1966.

Kinoshita 1., Sparidae, In: Okiyama M. (ed) An atlas of early stage fishes in
Japan, Ist edition, Tokai University Press, Tokyo, 1988, p. 527-538.

Kinoshita 1., Ecological study on larvae and juveniles of sparine fishes
occurring in surf zones of sandy beaches, Bulletin of Marine Sciences and
Fisheries, Kochi University, 1993, 13:21-99.

Huang W. B. and Chiu T. S., Distribution and abundance of the larval black
porgy, Acanthopagrus schlegeli (Bleeker), in coastal waters and an estuary of
western Taiwan, Fisheries management and Ecology, 1998, 5:265-276.

Chang C. W., Hsu C. C., Wang Y. T. and Tzeng W. N., Early life history of
Acanthopagrus latus and A. schlegeli (Sparidae) on the western coast of

Taiwan: temporal and spatial partitioning of recruitment, Marine and
Freshwater Research, 2002, 53:411-417.

Fujita S., Ecological study on larvae and juveniles of the two sea basses and
the three sparines occurring in the Shimanto estuary, Japan, Bulletin of
Marine Sciences and Fisheries, Kochi University, 2005, 23:1-57.

Fukuhara O., Larval development and behavior in early life stages of black
sea bream reared in the laboratory, Nippon Suisan Gakkaishi, 1987,
53(3):371-379.

Kang C. B., Lee S. H., Hwang J. H., Han K. H., Morphological development

of larvae and juveniles of Acanthopagrus schlegeli, Development &
Reproduction, 2014, 18(4):311-319.

Tran T. T., Tran H. D., Kinoshita 1., Simultaneous and sympatric occurrence
of early juveniles of Acanthopagrus latus and A. schlegelii (Sparidae) in the
estuary of northern Vietnam, Limnology, 2019, 20:321-326.

Kendall A. W. Jr., Ahlstorm E. H. and Moser H. G., Early life history stages
of fishes and their characters, In: Moser H. G., Richards W. J., Cohen D. M.,
Fahay M. P., Kendall A. W. Jr., Richardson S. L. (eds) Ontogeny and
systematics of fishes. Am. Soc. Ichthyol. Herpetol., Spec. Publ. 1, Lawrence,
1984, p. 11-22.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 22, 05-2021 45



Nghién ciru khoa hoc céng nghé

14. Secor D. H., Dean J.M. and Laban E. H., Otolith removal and preparation for
microstructural examination, In: Stevenson D. K., Campana S. E. (Eds)
Otolith microstructure examination and analysis. Canadian Special Publication
of Fisheries and Aquatic Sciences, 1992, p. 19-57.

15. Tran T. T., Tran D. H. and Kinoshita ., Occurrence of two types of larvae of

the Asian seaperch (Lateolabrax) in the estuaries of northern Vietnam,
Ichthyological Research, 2017, 64:244-249.

16. Tran T. T., Tran D. H. and Nguyen X. H., Larval description and habitat
utilization of an amphidromous goby, Redigobius bikolanus (Gobiidae),
Animal Biology, 2018, 68:15-26.

17. Nguyen T. N., Tran T. T. and Tran D. H, New insights into early stages of
Lateolabrax maculatus (McClelland, 1844) in a tropical estuary of northern
Vietnam, Regional Studies in Marine Science, 2019, 30.

18. Sheaves M., Is the timing of spawning in sparid fishes a response to sea
temperature regimes?, Coral Reefs, 2006, 25:655-669.

19. Kinoshita, 1., Early life history of a catadromous sculpin in western Japan,
Environmental Biology of Fishes, 1999, 54:135-149.

20. Tran D. H., Kinoshita I., Azuma K., Iseki T., Yagi Y., Nunobe J. and Ta T. T.,
The potential biodiversity of Ayu, as evidenced by differences in its early
development and growth between Vietnam and Japan, Environmental Biology
of Fishes, 2014, 97:1387-1396.

21. Ta T. T., Tran D. H., Nguyen T. T. D., and Tran T. T., Diversity of otolith
morphology in Nuchequula nuchalis (Temminck and Schlegel, 1845) larvae

and juveniles collected in the Tien Yen estuary, Northern Vietnam, Tropical
Natural History, 2015, 15(1):69-79.

SUMMARY

SPAWNING DATES, GROWTH AND OTOLITH SIZE OF Acanthopagrus
schlegelii (SPARIDAE) EARLY-STAGE JUVENILES IN THE NORTHERN
VIETNAMESE COASTS

Acanthopagrus schlegelii (Sparidae) is a commercially important euryhaline
fish along coasts of eastern Asia from Vietnam to Japan. The timing of the early
stages tends to be spatial variation. To clarify the spawning season, growth and
otolith sizes of their early stages, collections were made bi-monthly and monthly
from October 2014 to September 2015 in the Tien Yen estuary, northern Vietnam.
Age determinations from sagitta otoliths were performed in specimens. The
spawning season of A. schlegelii occurred during the coldest period of the year from
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the end of November to early February. Their spawning dates were concentrated
around the day of spring tide. The linear regression formulae of standard length
(y; mm) on age (x; day) and otolith sagittal radius (y; wm) on standard length (x;
mm) were expressed as y = 0.2111x + 2.3195 (r = 0.847) and y = 33.955x - 123.01
(r=0.921), respectively.

Keywords: Black porgy, Tien Yen estuary; Otolith; Age estimation, Ca trap
den; Cira song Tién Yén; Dd tai; Ubc lwong tudi
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