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Abstract

In the Saloum delta in Senegal, the mangrove oyster Crassostrea tulipa is under increasing
human pressure, leading to a decline in wild stocks, a decrease in the quality of the marketed
oysters and the degradation of mangrove tree roots. Previous studies have pinpointed some of
these disturbances and yet, there is little information available on the structure of the
population and the condition index of the species. The aim of this study was to document
these aspects in order to support a sustainable management of the resource. From January
2021 to December 2022, monthly sampling was carried out at five stations to study the
size-weight relationship and the condition index (CI) of oysters. A total of 26,790 individuals
ranging in size from 0.23 to 93.19 mm with an average of 33.86+16.38 mm shell height were
collected. The species was found to have a minority allometry (b = 2.54 <3), with a strong
correlation between individual weight and oyster shell height (r = 0.88). CI showed seasonal
and inter-site variations over the two years, with an overall mean value of 11.1742.72%. The
highest CI values were observed during the hot season and the lowest during the hot-cold
transition period.

Keywords: mangrove oyster, Crassostrea tulipa, size-weight relationship, condition index
1. Introduction

In Senegal, as in several other West African countries, oysters have been exploited for food
and commercial purposes for centuries (Drago et al. 2023; Mahu et al., 2022). These bivalve
mollusks are an important source of animal protein for coastal, island and urban populations
(Dias et al., 2022; Mahu et al., 2022; W@&éeet al., 2021). Their production is mainly based on
harvesting. According to a recent FAO study, annual oyster production in Senegal is 16,000
tones (t), of which 15,600 t come from harvesting wild oysters and 400 t from oyster farming
(Drago et al., 2023). This national oyster production comes mainly from the Casamance
region in the south of the country and the Saloum delta (Drago et al., 2023).

The Saloum delta combines the characteristics of marine and estuarine zones (Dia, 2003).
The climate is characterized by a cold season (January-May) and a hot season (July-October)
separated by transition periods (cold-hot in June; hot-cold between November and December)
(Diouf et al., 2021). Hydrologically, it is characterized by a long dry season running from
October to May-June and a shorter rainy season generally running from June-July to October
(Sarr, 2009). The socio-economic life of certain communities in the Saloum delta, particularly
women, is closely linked to the collection of shellfish, including oysters, which have the
highest market value (W@&éet al., 2021; De Morais, 2011; Fall, 2009).

As a result of growing market demand, the local species Crassostrea tulipa is under very
strong anthropic pressure (Thiao et al., 2023; Dias et al., 2022; Hayford et al., 2021; Thiam et
al., 2011; Diouf et al., 2010). Intense and uncontrolled harvesting leads to disturbances in
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stock renewal and productivity (Thiao, 2024; Mahu et al., 2022; Christensen and
Pauly, 1997).
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Faced with these disruptions, which are compounded by the effects of climate change, it is
important to implement effective harvest management strategies to ensure the sustainability
of the resource.

To achieve this, the biological parameters such as size-weight relationship and condition
index must be documented (Akinjogunla and Soyinka, 2022; Hayford et al., 2021, Osei et al.,
2020; Asare et al., 2019; Oliveira et al., 2018; Yankson et al., 1996). As these bio-indicators
are likely to evolve according to environmental conditions (Mahu et al.,, 2022) and
anthropogenic actions, they need to be updated and contextualized.

Therefore, the main objective of this study was to investigate spatial and seasonal variations
in the size-weight relationship and condition index of the mangrove oyster Crassostrea tulipa
over 2 consecutive years at 5 sites in the Saloum delta, Senegal.

2. Material and Methods
2.1 Study Area and Sampling Sites

The study was carried out in the commune of Dionewar in the Saloum delta, in central
western of Senegal (Figure 1). It is an estuarine zone covered with mangrove forests whose
stilt roots are the main support for the oyster Crassostrea tulipa.

Five sampling sites were chosen (Figure 1). These were Akat (13951.125"; 016244.209),
Baobab Rasta (13%1.792'; 016<43.003"), Falia 1 (13%6.253; 016<40.867'), Falia 2
(1354.043'; 01641.819") and Fandiongue (1349.701"; 016 40.230").
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Figure 1. Location of sampling sites in the Saloum Delta (Senegal, West Africa)
The selected sampling sites have contrasting characteristics such as:
- proximity to the ocean;
- accessibility at low tide (depth and proximity to villages);
- density of mangrove cover (light intensity/photosynthesis);
- and exploitation status in 2020 (exploited or in fallow) (Table 1).

Table 1. Geographic coordinates and characteristics of sampling sites

_ Proximity to Density of Accessibility (depth Leftin
Stations the ocean vegetation and distance from fallow in
cover houses) 2020

Akat <2km medium easily accessible no
Baobab Rasta 2-5km high not easily accessible no
Falia 1 >10 km medium easily accessible yes
Falia 2 5-10 km medium accessible yes
Fandiongue 5-10 km medium accessible non
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2.2 Sampling Protocole

Monthly sampling was carried out between January 2021 and December 2022 (24 months).
The protocol described below is based on the Guide de suivi participatif des coquillages
exploité en Afrique de I'Ouest (Diouf et al., 2010) with a few modifications. Over a linear
meter of mangrove, three types of stilt roots not attached to the substrate were selected: the
most heavily loaded, the moderately loaded and the least loaded with oysters. All the
individuals attached to these roots were removed, cleaned and placed in a referenced
container. In each station, this sampling strategy of one linear meter was repeated three times
over a section of mangrove of around 50 to 100 m.

In the laboratory, a separation operation was carried out delicately using a knife in cases
where oysters were stuck together and/or superimposed on one another. Each individual was
weighed using an electronic balance (XY5002C) accurate to 0.01g and the largest dimension
(height) of each shell was measured using an automatic digital caliper (Mitutoyo;
CD-20PMX) accurate to 0.01mm.

2.3 Determining the size-weight Relationship

The size-weight relationship is very often used in biology and fisheries resource management.
It is used to explain changes in weight as a function of size, and to compare mono-specific
populations living in environments with different conditions.

This relationship is highlighted by a non-linear regression based on a cloud of points
combining the weights and sizes of the individuals studied. It is based on the following
equation:

W = a*HP

where W represents the individual wet weight (g) of the live oyster before opening, H the
shell height (mm), “a” expresses the quantities of variation in weight when size varies by one
unit and “b” is the allometry coefficient which expresses the variations in weight which are
not linked to variations in size.

The coefficients (a and b) of the regression model are used when they are significantly
different from zero at the 5% threshold (p-value < 0.05).

Depending on whether "b" is less than, greater than or equal to 3, there are three possible
scenarios for assessing shell length growth in relation to weight growth. If "b" is equal to 3,
there is growth isometric. If, on the other hand, "b" is different from 3, the growth is said to
be allometric. If "b" is less than 3, the allometry is minor. If "b"™ is greater than 3, the
allometry is major.

2.4 Condition Index Calculation

To determine the condition index, thirty (30) individuals between 35 and 90 mm in size were
sub-sampled at each collection point, in order to have a balance of sizes and enough specimen
from each site for the analysis. For each individual, the total weight and the weight of the
drained fresh meat were determined. The oyster condition index was calculated using the
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Cl=FwW=*100/TWwW
Where CI = condition index (%), FW = weight of fresh meat (g) and TW= individual total
weight (g).

2.5 Statistical Analysis

Data processing and graphing were carried out using Microsoft Office Excel 2013 and R
Core Team 2022 software. Pearson's correlation coefficient was used to assess the degree of
relationship between individual weights and heights (-1 <r < 1).

For the CI, two-factor ANOVA tests were used to assess the season effect at each station for
each of the two monitoring years. When the conditions of normality were not met, the
equivalent of the two-factor ANOVA (Scheirer-Ray-Hare test) was applied. In the event of a
significant effect, this test was followed by Dunn's test, which compares the factors in pairs.
Effects were considered significant when the p-value < 0.05.
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3. Results and Discussion
3.1 Results
3.1.1 Height-weight Relationship

The results of the study of the height-weight relationship show that, for all the stations
combined, the allometry of C. tulipa was minoring and weight was strongly correlated with
height (Figure 2). The allometry coefficient b was less than 3 (b = 2.54) and the correlation
coefficient r was close to 1 (r = 0.88).

r=0.88, p-value < 2.2e-16

y= 0.06:2%

60

Weight (g)
N
o
L

20

0 20 40 60 80 100

Height (mm)

Figure 2. Height-weight relationship of C. tulipa when all stations and both sampling years
(2021 and 2022) are combined

The same is true for each of the five stations, with b values varying between 2.50 and 2.69 for
the year 2021 (Figure 3) and between 2.45 and 2.58 for the year 2022 (Figure 4). From one
station to another and for each of the two sampling years, r values varied between 0.86 and
0.89 (Figure 3 and Figure 4).
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Figure 3. Height-weight relationship of C. tulipa. A. all stations combined, B. Akat, C.
Baobab Rasta, D. Falia 1, E. Falia 2 and F. Fandiongue, in 2021
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Figure 4. Height-weight relationship of C. tulipa. A. all stations combined, B. Akat,
C. Baobab Rasta, D. Falia 1, E. Falia 2 and F. Fandiongue, in 2022
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Also, regardless of the season and for both years of monitoring, the results indicate a
minoring allometry and a strong correlation between the weights and heights of the oysters,

since b is less than 3 and r relatively close to 1 (Figure 5 and Figure 6).
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Figure 5. Height-weight relationship of C. tulipa. A. cold season, B. hot cold transition, C.
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Figure 6. Height-weight relationship of C. tulipa. A. cold season, B. cold-hot transition, C.
hot season, D. hot-cold transition, in 2022

The values of b and r differed little from one site to another (b = 2.5 except for Falia 1 in
2021 and Fandiongue in 2022 and r = 0.9) (Figure 3 and Figure 4). However, it appears that
in both 2021 and 2022, b was always significantly greater during the cold-hot transition
period (Figure 5B and Figure 6B) and during the hot season (Figure 5C and Figure 6C) than
during the cold season or during the hot-cold transition period.

3.1.2 Condition Index

For all stations combined and for both years, the mean value of the CI for C. tulipa was
11.1742.72%. When considering the different seasons studied, the mean value was greater in
2021 (11.3542.73%) than in 2022 (10.9942.70%). The results of the CI variance comparison
test showed that the inter-annual differences were highly significant for the cold-hot
transition period (p-value = 1.40e-8) and for the hot season (p-value = 1.09e-13), whereas
they were not significant for the cold season and the hot-cold transition period (Table 2).
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Figure 7. Interannual changes in the oyster condition index during the four seasonal periods
(cold season, cold-hot transition, hot season, and hot-cold transition)

Table 2. Comparison of variance test results (Dunn's test): P-values and significance (S) of
the difference in Cls between the two years of follow-up for each season

Season Years N1 N2 Stat. p-value S
Cold 2021 2022 852 993 -1,86 6,26e-2 ns
Cold-hot transition 2021 2022 433 450 -5,67 1,40e-8 ****
Hot 2021 2022 1248 1139 -7,43 1,09e-13 ****
Hot-cold transition 2021 2022 772 632 -1,35 1,78e-1 ns

ns = not significant; * = weakly significant; ** = moderately significant; **** = very
strongly significant.

At each station, oyster Cls also varied from season to season in 2021 and 2022 (Figure 8 and
Figure 9). In 2021, the highest CI values were generally observed during the hot season,
except for the Baobab Rasta oysters, and the lowest values were generally recorded during

the hot-cold transition period, with the exception of the Fandiongue station (Figure 8). The
differences in CI were highly significant (p < 0.05) between these two seasons for all stations

(Table 3).
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At the Fandiongue, Akat, Falia 1 and Falia 2 stations, in 2021, the CI progressively increased
between the cold season and the hot season and thereafter a drop in CI was observed during
the hot-cold transition period (Figure 8). In contrast, at the Baobab Rasta station, the CI
gradually declined over the four seasons (Figure 8), with highly significant declines between
the cold-hot transition period and the hot season (p-value = 6.93e-05) and then between the
hot season and the hot-cold transition period (p-value = 1.10e-06).

hot-cold transition

saison cold season El cold-hot transition El hot season
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- L]
! - L]
- L]
SD T - . [ ]
:

Condition index
]
]
L] ]
[ 11
(1]

BEiGbEiEJ Rasta Fandi;angue Aliltat Falila 1 Falila 2
Site

Figure 7. Seasonal variations in the oyster condition index for each sampling station (Baobab
Rasta, Fandiongue, Akat, Falia 1 and Falia 2) in 2021
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Figure 8. Seasonal variations in the oyster condition index for each sampling station (Baobab

Rasta, Fandiongue, Akat, Falia 1 and Falia 2) in 2022
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Table 3. Result of the comparison of variances test (Dunn's test): P-values and significance (S)
of CI difference between consecutive seasons (groups 1 and 2) in 2021

Station Group 1 Group 2 N1 N2 Stat. p-value S
Cold season COId.'hOt 250 124 -0,69 4,89e-01 ns
transition
Baobab Rasta COId.' hOt Hot season 124 240 -4,14 6,93e-05 falaiaie
transition
Hot season Hot—gqld 240 158 -5,09 1,10e-06 Fkk
transition
Cold season Cold-hot 152 80 213 996602  ns
transition
Fandiongue COId.' hOt Hot season 80 220 2,69 2,84e-02 *
transition
Hot season Hat-cold 220 153 -4,83 6,04e-06  Frxx
transition
Cold season Cold-hot 210 103 245 2,87e-02 *
transition
Akat Cold-hot Hot season 103 275 115  250e-01  ns
transition
Hot season Hot-cold 275 168  -11,04  153e27
transition
Cold season Cold-hot 101 47 1,65 1,96e-01 ns
transition
Cold-hot
Falia 1 transition Hot season a7 244 1,25 2,13e-01 ns
Hot season Hot-cold 244 151 1227  7,79e-34  wwwx
transition
Cold season COIdtht 139 79 -0,08 9,33e-01 ns
transition
Cold-hot o
Falia 2 transition Hot season 79 269 3,38 1,71e-03
Hot season Hot-cold 269 142 -883  620e-18  *we
transition

N1 and N2 = number of individuals sub-sampled during the seasons compared; Stat. =
statistical difference in Cls: a positive value indicates that the CI for the group 1 is smaller
and vice versa. ns = not significant; * = weakly significant; ** = moderately significant;
**** = very strongly significant.

In 2022, the CI alternated between significant decreases and increases (p-value < 0.05) for the
Baobab Rasta, Fandiongue and Falia 1 stations (Table 4). The highest values were observed
in the cold and hot seasons, and the lowest in the transition periods (Figure 9). For Akat and
Falia 2, the Cl was highest in the cold-hot transition period (Figure 9). It fell slightly in the
hot season (p-value > 0.05) and then significantly in the hot-cold transition period (p-value <
0.05) (Figure 9; Table 4).
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Table 4. Comparison of variance test (Dunn's test) result: P-values and significance (S) of the

difference in Cls between consecutive seasons (group 1 and group 2) in 2022

Station Group 1 Group 2 N1 N2  Stat. p-value S
cold-hot -
cold season transition 244 137  -2,70  1,38e-02
Eggtgab t‘ﬁ;’r'gltr:gg hot season 137 271 327 327603  **
hot-cold i i ek
hot season transition 271 117 7,06 1,02e-11
cold-hot .
| cold season transition 169 64 -351  1,35e-03
Fandiongue t‘r:gr'glnga hot season 64 253 381 554e-04  *xx
hot-cold i ) I
hot season transition 253 136 5,08 2,24e-06
cold-hot
cold season transition 213 91 1,22 4,43e-01 ns
Akat t(r;z(i)rlgltr:g:] hot season 91 215 -1,90 171e01  ns
hot-cold Kk
hot season transition 215 145  -3)14  6,70e-03
cold-hot I
cold season transition 134 87 -6,08  5,99e-09
Falia 1 t?g;g;gg; hot season 87 201 6,48  544e-10  *r**
hot-cold _ ~ Fkkk
hot season transition 201 100 4,37  5,04e-05
cold-hot ) ek
cold season transition 233 71 4,32 4,63e-05
Falia 2 t‘;;’r']‘iltr:ga hot season 71 199 -141  160e-01  ns
hot-cold i ) ek
hot season transition 199 134 8,20 1,49e-15
N1 and N2 number of individuals sub-sampled during the seasons compared;

Stat. = statistical difference in Cls: a positive value indicates that the CI of the group 1 is
smaller and vice versa ; ns = not significant; * = weakly significant ; ** = moderately
significant ; *** = strongly significant ; **** = very strongly significant

The results also show that, for the two years of the study, notwithstanding the season
(Figure 8, Figure 9 and Figure 10), the CI of the Baobab Rasta oysters was significantly
lower than the CI of the other stations whereas the CI of the oysters from Falia 1 and Akat
were significantly higher than at the other stations (Table 5).
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Figure 10. Inter-site changes in the oyster condition index in 2021 and 2022

The results of the comparison of variance test between sites (Table 5) also show that there
were no significant differences in Cl between oysters sampled at Akat and those collected at
Falia 1, both in 2021 (p-value = 4.71e-1) and 2022 (p-value = 2.70e-1), and the same for Akat
and Fandiongue in 2021 (p-value = 5.54e-2). For the Falia 2 and Fandiongue stations
(Table 5), the difference in CI values was weakly significant in 2021 (p-value = 2.64e-2) and
non-significant in 2022 (p-value = 3.68e-1).
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Table 5. Comparison of variance test (Dunn's test) result: P-values and significance (S) of the
difference in Cls between consecutive seasons (group 1 and group 2) in 2022

Anneé Group 1 Group 2 N1 N2 Stat. p-value S
Akat Baobab Rasta 756 772 -20,3  1,36e-90  FF*r*

Akat Falia 1 756 543 0,720 4,71e-1 ns
Akat Falia 2 756 629 -506  2,04e-6  *r**

Akat Fandiongue 756 605 -2,20 5,54e-2 ns
2021 Baobab Rasta Falia 1 772 543 19,3  9,26e-82  ****
Baobab Rasta Falia 2 772 629 14,2 3,32e-45  F***

Baobab Rasta  Fandiongue 772 605 16,9  2,76e-63  ****

Falia 1 Falia 2 543 629 -536  5,05e-7  *rx*
Falia 1 Fandiongue 543 605 -2,72 2,64e-2 *
Falia 2 Fandiongue 629 605 2,69 2,64e- 2 *
Akat Baobab Rasta 664 769 -12,8  1,01le-36  ****
Akat Falia 1 664 522 1,49 2,70e-1 ns
Akat Falia 2 664 637  -2,57  3,09-2 *
Akat Fandiongue 664 622 -346  2,17e-3 **
Baobab Rasta Falia 1 769 522 13,5  1,10e-40  ****
2022 Baobab Rasta Falia 2 769 637 10,0 8,97e-23  FF**

Baobab Rasta  Fandiongue 769 622 9,02 1,26e-18  ****

Falia 1 Falia 2 522 637 -3,89  5,00e- 4 faleie
Falia 1 Fandiongue 522 622  -4,72  1,3%-5 « *F**
Falia 2 Fandiongue 637 622 -0,900 3,68e-1 ns

N1 et N2 = Number of individuals sampled during the seasons compared; Stat. = statistical
difference in Cls: A positive value indicates that the Cl of the group 1 season is smaller
and vice versa; ns = not significant; * = low significance; ** = moderately significant;
*** = highly significant; **** = very strongly significant
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3.2 Discussion

For all the stations studied, oyster weight was strongly correlated with size (r > 0.86). Other
authors (Akinjogunla and Soyinka, 2022 and Asare et al.2019) who worked on the same
species reported smaller r-values (Table 6). These differences in correlation values could be
explained by the fact that the individuals sampled by these authors were larger in size, with
modal classes equal to 55-64 and 55-69). Indeed, as they grow, the morphology of these
oysters varies greatly depending on the shape of the support (Dioh, 1976).

The size-weight relationship shows, in all the sampling stations, a minoring allometry (b <3),
which translates into a growth in height that is greater than the growth in weight. Similar
work on the same species in Ghana (Asare et al., 2019) and Nigeria (Akinjogunla and
Soyinka, 2022) also showed a minoring allometry, but with much smaller b values (Table 6).
The results of the present study also corroborate those of Lopes et al. (2013) who stated that,
in C. tulipa, height growth is faster in young individuals than in adults. This is not the case
for all species of the genus Crassostrea, since in the United States, Grizzle et al. (2017)
showed that the American oyster C. virginica was characterized by a majoring allometry
(Table 6).

Table 6. Comparison of results of height-weight relationships from different species of the
genus Crassostrea

Auteurs (year) Especies Country b r
This study C. tulipa Saneaal 2,54 0,88
Akinjogunla and C. tulipa Nigé&ia Log b =0,2864 0,58
Soyinka (2022) (=>b=1,93)
Asare et al. (2019) C. tulipa Ghana 1,36 0,53
Grizzle et al. (2017) C. virginica USA 3,37 0,92

The continuity of reproduction in the C. tulipa species could be at the origin of this difference,
which seems to be specific and/or geographical (Cohen et al., 2020; Antonio et al., 2021;
Gomes et al., 2014). According to Wellesley-Cole and Kamara (1978), stored glycogen is
used to form gonads in tropical oysters, unlike oysters from temperate countries, which only
have one spawning period per year and can therefore use glycogen for weight growth during
the rest of the year.

The oyster condition index showed seasonal variations in 2021 and 2022, with an overall
mean of 11.1742.72% for the 5 stations. For the same species in Ghana, Asare et al. (2019)
obtained a CI approximately equal to 8% (Table 7). In Nigeria, Akinjogunla and Soyinka
(2022) found Cls varying between 6.5 and 10.5% (Table 7). Based on the CI value, these
authors concluded that the oysters were in good health, which would indicate that this was
also the case for oysters from the Dionewar commune in Saloum. The results of the present
study are similar to those of Rebelo et al. (2005) who reported seasonal variations in CI for C.
tulipa.
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Table 7. Comparison of results of condition index of Crassostrea tulipa

Auteurs (year) Especies Country Cl (%)
This study C. tulipa Sén&al 11.17
Akinjogunla et Soyinka (2022) C. tulipa Nig€&ia 6.5-10.5
Asare et al. (2019) C. tulipa Ghana ~8

The increases in condition index observed in the hot season could be explained by better food
availability and/or by the maturation of reproductive cells. Planktonic microalgae are the
main source of food for oysters (Turner, 2014). Phytoplankton abundance and composition
were not measured in the present work. However, several studies like Morales (2014) suggest
that increasing temperature stimulates phytoplankton metabolism and increases
phytoplankton production. Gomes et al. (2014) also wrote that in Brazil the condition index
(CI) of C. gazar was associated with water temperature and, in their study, the highest CI
values were observed during the months when seawater temperature gradually increased.

In addition to temperature, light and nutrient availability regulates phytoplankton growth
(Harrison and Platt, 1980). Indeed, during part of the hot season in Senegal, rainwater run-off
drains dissolved nutrient (N and P) into the bolongs, and the strong winds characteristic of the
rainy season enhance the mixing of these nutrient in the water (Adame et al., 2010;
Diaw et al., 1993), which could increase the abundance of food and the condition index of
oysters. As a counter example, in contrast to the other stations, Baobab Rasta was
characterized by the lowest Cl values. At this station, the bolong is deep, narrow, sheltered
and the water is only slightly agitated. The shading from the mangroves reduces light
radiation and the warming of the water and this situation may reduce local primary
productivity of the plankton.

All these considerations underline the need for a phytoplankton and particulate organic matter
survey to better understand the changes in oyster growth and meat yields.

The transition periods during which significant decreases in the condition index were observed
overall are probably linked to reproduction (Thiao et al., 2024). It is well known that in oysters
and more generally in bivalves, the release of gametes is accompanied by a reduction in their
weight (Wellesley-Cole and Kamara, 1978). According to Dawood et al. (2023) and Gomes et
al. (2014), reproduction is closely linked to environmental factors including salinity and
temperature. These authors have clearly shown that a decrease in salinity causes egg-laying in
C. tulipa. This could also be the case in the Saloum delta, which receives large inflows of fresh
water during the rainy season, especially in the August-September period. Given that,
according to His (1991), an individual can lay eggs between 4 and 9 times during the same
season, the low CI values observed just after the rainy period (hot-cold transition) suggest that
the oysters released most of their gametes and are practically empty.

Consistent with this, the significant interanual differences in CI during the cold-hot transition
period and the hot season could be linked to the change in rainfall noted in the study area
between 2021 and 2022. The arrival of the first rains was earlier in 2022 (26 May) than in 2021
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(28 July), which could have had an impact on the oyster reproductive cycle. In 2022, the
Baobab Rasta, Falia 1 and Fandiongue sites, which are further away and less connected to the
open ocean, displayed a decrease in ClI during the cold-hot transition period in June, earlier than
Akat and Falia 2, which are closer and more connected to the ocean (Table 1). This could be
since the bolongs that are more distant from and less connected to the ocean are also more
subject to variations in salinity linked to evaporation and the influx of fresh rainwater.

4. Conclusion

In the Saloum delta, C. tulipa shows a minoring allometry with a strong correlation between
total individual weight and shell height. Overall, the CI values indicate that the oysters have a
good meat yield. The highest Cl values are observed mainly during the hot season.
Harvesting during this period would give better meat yields.

This information is essential in the management of oyster harvesting as it can be used to
redefine the period of biological rest. They are also important for the practice of oyster
farming as periods that offer better meat yields will be targeted for harvesting.
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