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ABSTRACT

This study examines key biometric parameters—length-weight relationships (LWRs), sex ratios, and Fulton’s condition factor
(K)—for 10 demersal fish species in the coastal waters of southern Sao Tomé Island: Dentex macrophthalmus, Dentex congoensis,
Pagrus caeruleostictus, Lethrinus atlanticus, Lutjanus fulgens, Lutjanus goreensis, Lutjanus agennes, Apsilus fuscus, Pomadasys
rogerii, and Paranthias furcifer. The samples were collected by artisanal fishers from March 2019 to February 2020 across eight
nearshore sites. Fishing occurred regularly using handlines, including horizontal and vertical longlines and single-hook artificial
lures. A total of 1417 individuals were analysed. LWR slopes (b) ranged from 2.122 to 3.515, with negative allometry observed in
most cases. Significant sex-based differences in growth patterns were detected in several species. Sex ratio analysis revealed male-
biased populations in D. macrophthalmus, P. rogerii, and P. furcifer, and female-biased populations in D. congoensis, L. fulgens, and
L. goreensis. Condition factor values ranged from 0.468 to 1.525, with notably low K values in A. fuscus, suggesting poorer body
condition. This study provides the first baseline data for LWRs, sex ratios, and condition factors for these species in Sao Tomé and
Principe and reports a new maximum body length for P. furcifer. The findings offer critical input for future stock assessments and
evidence-based fisheries management in the region.

marine ecosystems and fish biodiversity, fishery productivity
continues to decline in many regions (EDF 2023; Palomares et al.
2020).

1 | Introduction

Fish is an important source of high-quality protein and a key
contributor to global food security (Wang et al. 2024). However,

fish populations are under increasing pressure from overfishing ~ Sustainable fisheries management relies on reliable fish stock

and environmental changes, extending beyond the effects of
pollution alone (Coll et al. 2010; Jisr et al. 2018). Fisheries
support the economies of coastal communities, particularly in
developing nations, by providing employment, livelihoods, and
sustenance. Despite international conservation efforts to protect

assessments, yet data limitations often hinder effective decision-
making. Biometric studies, which provide key information
for estimating fish biomass, play a central role in fisheries
research and resource monitoring (Jisr et al. 2018). Among
these, the length-weight relationship (LWR) is widely used to

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly

cited.
© 2026 The Author(s). Aquaculture, Fish and Fisheries published by John Wiley & Sons Ltd.

Aquaculture, Fish and Fisheries, 2026; 6:70164
https://doi.org/10.1002/aff2.70164

1of12


https://doi.org/10.1002/aff2.70164
mailto:regis.vs.santos@uac.pt
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/aff2.70164
http://crossmark.crossref.org/dialog/?doi=10.1002%2Faff2.70164&domain=pdf&date_stamp=2026-03-31

analyse species growth patterns, condition, and morphological
variations (Wang et al. 2024). LWR metrics are particularly
valuable in data-limited fisheries, where they support stock
assessments by estimating biomass and population structure
in the absence of direct age-based data (Froese 2006; Jurado-
Ruzafa and Hernandez-Gonzéilez 2024). Integrating sex ratio
information further enhances these assessments by accounting
for sex-specific growth patterns, differential mortality, and repro-
ductive potential, all of which influence population dynamics and
sustainability. Since many fish species exhibit sexual dimorphism
or are subject to selective fishing pressure, monitoring sex ratios
is essential for detecting imbalances that could affect recruitment
and long-term stock viability (Cheng et al. 2025). Additionally,
these biometric studies provide insights into spatiotemporal
variations in fish condition and enable comparisons of life-history
traits across different geographic regions (Jurado-Ruzafa and
Hernandez-Gonzalez 2024).

The Democratic Republic of Sao Tomé and Principe is an island
nation located in the Gulf of Guinea, West Africa, approximately
255 to 220 km from the mainland. It comprises two main islands,
Sdo Tomé and Principe, with areas of 859 and 142 km?, respec-
tively (Porrifios et al. 2024). In 2020, the estimated population
was around 230,871, with an annual growth rate of 1.91% (World
Bank 2023). Fisheries play a fundamental role in the country’s
economy and food security, supplying approximately 85% of the
population’s animal protein intake (Zacarias et al. 2022). Artisanal
fishing is the dominant fishing activity, employing approximately
4155 fishers and 3296 women involved in processing and trading
fish products (Directorate of Fisheries—Democratic Republic
of Sdo Tomé and Principe [DF-DRSTP] 2019; Zacarias et al.
2022). The artisanal fleet, composed of around 2336 small boats,
primarily operates in nearshore waters, landing approximately
8654 tonnes of fish in 2017, with most of the catch sold fresh in
local markets (Zacarias et al. 2022).

The main fishery resources in Sdo Tomé and Principe include
large pelagic species (58% of total catch), small coastal pelagics
(21%), demersal fish (7%), and crustaceans and cephalopods (14%;
DF-DRSTP 2015; Food and Agriculture Organization [FAO] 2021;
Zacarias et al. 2022). Despite their economic and ecological
importance, biological data on these species remain insufficient
for conventional stock assessment methods. The absence of
systematic surveys and regular data collection poses challenges
to effective fisheries management and increases the risk of
overexploitation.

Among the key data deficiencies, the lack of species-specific
LWR, sex ratio, and condition factor information represents a
significant gap, reducing the accuracy of stock assessments and
biomass estimations (Porrifios 2021; Zacarias et al. 2021). To
address this issue, this study provides the first reference values
for these life-history traits of 10 fish species commonly caught in
the coastal waters of southern Sao Tomé Island: Dentex macroph-
thalmus (Bloch, 1791), Dentex congoensis Poll, 1954, Pagrus
caeruleostictus (Valenciennes, 1830), Lethrinus atlanticus Valen-
ciennes, 1830, Lutjanus fulgens (Valenciennes, 1830), Lutjanus
goreensis (Valenciennes, 1830), Lutjanus agennes Bleeker, 1863,
Apsilus fuscus Valenciennes, 1830, Pomadasys rogerii (Cuvier,
1830), and Paranthias furcifer (Valenciennes, 1828). These find-
ings will serve as a baseline for future fisheries research, enhance

stock monitoring, and support the development of science-based
management strategies for the region’s fishery resources.

2 | Materials and Methods
2.1 | Data Collection

This study analysed fish randomly collected by local artisanal
fishers during fishing trips from March 2019 to February 2020
at eight sites between Angolares and Porto Alegre, in southern
Sao Tomé Island (Figure 1). Fishing occurred an average of three
times per week, both in the morning and afternoon, using a com-
bination of handline techniques. This included vertical longlines
(0.70-0.90 mm) equipped with 5-12 branch lines (0.60-0.70 mm)
fitted with No. 9-12 hooks; horizontal longlines (0.80-0.90 mm)
with 100-500 branch lines, also with No. 9-12 hooks; and single-
hook artificial lures, locally known as ‘tchapo’, composed of
a No. 9 or 10 hook with lead or tin attached to wire (0.30-
0.70 mm). Fishing activities took place at depths ranging from
7 to 100 m. Each fishing session lasted between 30 and 60 min,
depending on peak fish abundance. Although sampling occurred
continuously throughout all months of the year, the single-year
duration restricted the possibility of conducting robust seasonal
analyses.

2.2 | Data Analysis

Specimens from the following species were analysed: D. macroph-
thalmus, D. congoensis, P. caeruleostictus, L. atlanticus, L. fulgens,
L. goreensis, L. agennes, A. fuscus, P. rogerii, and P. furcifer. Total
length (TL) of each fish specimen was measured using a metric
ruler with an accuracy of 0.1 cm, while total weight (TW) was
recorded with a digital bench scale (Electronic Ohaus) precise to
0.01 g. Gonadal macroscopic analysis was performed to determine
the sex of each specimen. A low number of immature fish and
a restricted sampling period limited the assessment of seasonal
variation in energy allocation and the accurate estimation of size
at maturity.

The homogeneity of variances in TL between sexes was evaluated
separately for each species using Levene’s test (Levene 1960).
Because this test indicated unequal variances between male and
female groups in several species (Table S1), we used Welch’s
heteroscedastic F-test to assess differences in mean TL between
sexes. We applied a Bonferroni post hoc correction to account for
multiple comparisons.

The male-to-female ratio (M:F) was analysed across TL classes,
and a chi-square test was used to evaluate whether sex ratios
significantly deviated from the expected 1:1 proportion.

The LWR was calculated separately for males, females, and
pooled sexes using the equation TW = aTL?. Following residual
analysis to ensure the validity of the model, log-transformed TL
and TW values were used to estimate the parameters a (intercept)
and b (growth coefficient) through simple linear regression using
the least-squares method, implemented in the FSA R package
(Ogle et al. 2025).
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FIGURE 1 | Map showing the distribution of eight sampling sites surveyed during the scientific fishing campaign (March 2019-February 2020) in

the southern part of Sio Tomé Island. Sites were located between the Angolares (A) and Porto Alegre (P) regions, where the data were randomly collected

by local artisanal fishers.

Growth patterns were classified based on the estimated b value:
isometric growth (b = 3) indicates a proportional increase in
weight relative to length, whereas allometric growth occurs when
b differs from 3 (positive allometry if b > 3, negative allometry if b
< 3). A t-test was performed for each LWR to determine whether
the estimated b value significantly differed from the isometric
growth assumption (b = 3) at p < 0.05.

An analysis of covariance (ANCOVA) was conducted to assess
whether the LWR parameters differed significantly between
males and females, specifically testing for differences in both b
and a. If the interaction between sex and log-transformed length
was significant, this indicated that the growth rates (b) differed
between sexes. If only the main effect of sex was significant, this
suggested a difference in the intercept (a) between males and
females.

The condition factor (K), an indicator of fish health and robust-
ness, was calculated using following Fulton’s equation (Fulton
1904):

K =100 x W/L? where W is the total weight (g) and L is the
total length (cm). A K value greater than 1 generally indicates a
well-conditioned fish population (Morton and Routledge 2006;
Kumar et al. 2023).

3 | Results

3.1 | Size Structure

A total of 1417 individuals (637 males, 781 females) from 10 fish
species were collected from the coastal waters of the southern
region of Sao Tomé Island. Variation in size and weight was
observed among species (Table 1). The length-frequency distribu-
tions for each species are summarized in Figure 2. Species-specific
differences in size distribution were evident, with some species
showing significant sexual size dimorphism (Table 2). Dentex
macrophthalmus ranged from 12.5 to 32.5 cm and 30 to 494 g,
with females (24.26 + 4.83 cm) larger than males (18.27 + 4.01 cm;
Welch’s test, p < 0.001). Dentex congoensis measured 12.5-32 cm
and weighed 28-295 g, with females (17.74 + 2.97 cm) larger
than males (15.97 + 2.04 cm; Welch’s test, p < 0.001). Pagrus
caeruleostictus ranged from 14.5 to 32.5 cm and 48 to 497 g, with
females (26.47 + 4.34 cm) larger than males (19.51 + 3.47 cm;
Welch’s test, p < 0.001). Lethrinus atlanticus ranged from 7.5
to 37 cm and 6 to 804 g, with males (24.63 + 3.44 cm) larger
than females (21.47 + 6.19 cm; Welch’s test, p < 0.001). Lutjanus
goreensis measured 11-40 cm and weighed 20-300 g, with males
(23.23 + 5.94 cm) larger than females (18.22 + 3.36 cm; Welch’s
test, p < 0.001). Lutjanus agennes ranged from 12 to 40 cm and 60
to 970 g, with males (24.16 + 4.27 cm) larger than females (20.05 +
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FIGURE 2 | Length-frequency distribution of the 10 fish species from the Sdo Tomé Island sampled during the 2019-2020 period.
TABLE 2 | Results of Welch’s heteroscedastic F-test assessing differences in mean total length (TL) between sexes for each species.
Species Male TL (cm) Female TL (cm) F p value
Dentex macrophthalmus 18.27 (4.01) 24.26 (4.83) —8.18 <0.001
Dentex congoensis 15.97 (2.04) 17.74 (2.97) -3.96 <0.001
Pagrus caeruleostictus 19.51 (3.47) 26.47 (4.34) -10.38 <0.001
Lethrinus atlanticus 24.63 (3.44) 21.47 (6.19) 4.21 <0.001
Lutjanus goreensis 23.23 (5.94) 18.22 (3.36) 4.74 <0.001
Lutjanus fulgens 23.77 (3.99) 22.55(6.82) 1.16 0.250
Lutjanus agennes 24.16 (4.27) 20.05 (5.56) 5.03 <0.001
Apsillus fucus 42.77 (5.9) 29.42 (5.11) 13.56 <0.001
Pomadasys rogerii 12.11 (2.9) 34.14 (3.62) —37.65 <0.001
Paranthias furcifer 22.28 (2.76) 26.89 (1.4) —13.45 <0.001

Note: Mean TL values are presented with standard deviation in brackets.

5.56 cm; Welch’s test, p < 0.001). Lutjanus fulgens ranged from 13.4
to 39.5 cm and 44 to 970 g, with no significant difference between
males (23.77 + 3.99 cm) and females (22.55 + 6.82 cm; Welch'’s test,
p = 0.250). Pomadasys rogerii ranged from 9.5 to 38 cm and 11 to
567 g, with females (34.14 + 3.62 cm) larger than males (12.11 +
2.90 cm; Welch'’s test, p < 0.001). Apsilus fucus ranged from 17.5
to 56.7 cm and 35 to 785 g, with males (42.77 + 5.90 cm) larger
than females (29.42 + 5.11 cm; Welch'’s test, p < 0.001). Paranthias
furcifer measured 18.5 to 31 cm and weighed 70 to 321 g, with
females (26.89 + 1.40 cm) larger than males (22.28 + 2.76 cm;
Welch’s test, p < 0.001).

3.2 | Sex Ratio

The overall sex ratio (M:F) varied among species, with significant
deviations observed in D. macrophthalmus (1.38:1; chi-square test,
p = 0.045) and P. furcifer (1.42:1; chi-square test, p = 0.034), where
males were more abundant than females, while Dentex congoensis
(0.28:1; chi-square test, p < 0.001), L. goreensis (0.35:1; chi-square
test, p < 0.001), and L. fulgens (0.55:1; chi-square test, p = 0.003)
showed a predominance of females (Table 3). Length-dependent
sex ratio patterns varied across species (Figure 3). In several

species, females were more abundant at larger sizes, particularly
in D. congoensis, D. macrophthalmus, P. caeruleostictus, L. fulgens,
P. rogerii, and P. furcifer. In these same species, males were more
frequent at smaller sizes. A different pattern was observed in
L. atlanticus, L. goreensis, L. fulgens, L. agennes, and A. fucus,
where females were more common in smaller size classes. Apsilus
fucus was the only species where males predominated at larger
sizes. Some species showed a higher proportion of males in
intermediate size ranges (20-30 cm), particularly L. goreensis, L.
fulgens, and L. agennes.

3.3 | Length-Weight Relationship

The LWRs showed high determination coefficients (R* = 0.675-
0.981), indicating a strong model fit across most species (Table 1).
The lowest R? values were observed for females of L. goreensis
(R? = 0.675), A. fucus (R*> = 0.693), P. furcifer (R*> = 0.738), and
males of P. rogerii (R*> = 0.695), suggesting higher variability
in weight prediction for these groups. The intercept (a) values
ranged from 0.002 in female P. furcifer to 0.196 in female P. rogerii,
reflecting species-specific differences in body form. The slope
(b) values varied between 2.122 in pooled L. goreensis (negative
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TABLE 3 | Results of the chi-squared test evaluating whether the sex ratio significantly deviates from the expected 1:1 ratio for each species.
Species Male:female ratio Chi-square p value
Dentex macrophthalmus 1.38:1 4.03 0.045
Dentex congoensis 0.28:1 48.66 <0.001
Pagrus caeruleostictus 1.06:1 0.12 0.734
Lethrinus atlanticus 0.94:1 0.14 0.706
Lutjanus goreensis 0.35:1 32.03 <0.001
Lutjanus fulgens 0.55:1 8.65 0.003
Lutjanus agennes 0.86:1 0.83 0.361
Apsillus fucus 0.75:1 2.76 0.097
Pomadasys rogerii 1.32:1 2.46 0.117
Paranthias furcifer 1.42:1 4.51 0.034

Note: The male:female ratio is calculated as the number of males divided by the number of females, with a reference value of 1 for females.
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FIGURE 3 | Proportion of males (in blue) and females (in orange) of the 10 fish species by size class in the southern part of Sao Tomé Island during

the period 2019-2020.

allometry) and 3.515 in female P. furcifer (positive allometry;
Table 1). Negative allometry (b < 3) was the most common pattern,
observed in 70% of the cases (14 out of 20). Positive allometry (b
> 3) occurred in 20% of the cases (4 out of 20), while isometric
growth (b = 3) accounted for the remaining 10% (2 out of 20).

Sex-related differences in LWRs were observed in several species,
with significant variation in either a or b between males and
females (Tables 1 and 4; Figures 4 and 5). In D. macrophthalmus,
while no significant difference was detected in a (ANCOVA, p =
0.603), females exhibited negative allometry (b = 2.664; t-test, p =
0.004), whereas males showed isometric growth (b = 3.035; t-test,
p = 0.640; ANCOVA, p = 0.005). Pagrus caeruleostictus exhibited
a significant difference in a, with males having a higher value
(a = 0.049) than females (a = 0.105; ANCOVA, p = 0.001), but
both sexes displayed negative allometry (females: b = 2.378; t-
test, p < 0.001; males: b = 2.581; t-test, p = 0.005; ANCOVA, p =
0.270). In L. fulgens, the intercept (a) did not differ significantly
(ANCOVA, p = 0.381), but females exhibited positive allometry (b
=3.132; t-test, p=0.017), whereas males had isometric growth (b =
2.814; t-test, p = 0.208; ANCOVA, p = 0.031). In L. agennes, males
had a significantly higher intercept (a = 0.070) than females (a

= 0.006; ANCOVA, p = 0.032). Additionally, females exhibited
positive allometry (b = 3.287; t-test, p = 0.003), while males
showed negative allometry (b = 2.474; t-test, p = 0.004; ANCOVA,
p <0.001). In P. furcifer, the intercept did not differ between sexes
(ANCOVA, p = 0.614). However, females exhibited a significantly
higher b value (b = 3.515) than males (b = 2.872; ANCOVA, p
= 0.043). Despite this difference, the assumption of isometry
could not be rejected at the 0.05 significance level for either sex
(females: t-test, p = 0.062; males: t-test, p = 0.245).

In contrast, several species showed no significant sex-based
differences in LWRs. In D. congoensis, females exhibited isometry
(b = 2.889; t-test, p = 0.154), while males showed negative
allometry (b = 2.777; t-test, p = 0.007). However, ANCOVA did
not detect significant differences in either the intercept (p = 0.988)
or b values between sexes (p = 0.537). In L. atlanticus, males and
females both exhibited negative allometry (females: b = 2.882; t-
test, p = 0.014; males: b = 2.826; t-test, p = 0.003; ANCOVA, p
= 0.562). Similarly, in L. goreensis, both sexes showed negative
allometry, with females (b = 2.231; t-test, p < 0.001) having slightly
higher values than males (b = 2.207; t-test, p < 0.001; ANCOVA, p
= 0.913). Apsilus fucus followed the same trend, with females (b =
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TABLE 4 | Results of the ANCOVA assessing differences in length-weight relationships between sexes for each species.

Species Source df SS MS F p value Description
Dentex
macrophthalmus
logTL 81.31 8131 295131  <0.001 TL significantly influences TW
Sex 0.01 0.01 0.27 0.603  No significant difference in a values between sexes
logTL:Sex 0.22 0.22 8.10 0.005 M and F have significantly different b values
Residuals 151 4.16 0.03
Dentex
congoensis
logTL 28.21 2821 212143  <0.001 TL significantly influences TW
Sex 0.00 0.00 0.00 0.988 No significant difference in a values between sexes
logTL:Sex 0.01 0.01 0.38 0.537 No significant difference in b values between sexes
Residuals 148 1.97 0.01
Pagrus
caeruleostictus
logTL 51.70 5170  1556.66  <0.001 TL significantly influences TW
Sex 0.38 0.38 11.45 0.001 M and F have significantly different a values
logTL:Sex 0.04 0.04 1.23 0.270
Residuals 134 4.45 0.03
Lethrinus
atlanticus
logTL 100.27 100.27 7798.89  <0.001 TL significantly influences TW
Sex 0.01 0.01 0.98 0.323 No significant difference in a values between sexes
logTL:Sex 0.00 0.00 0.34 0.562 No significant difference in b values between sexes
Residuals 171 2.20 0.01
Lutjanus
goreensis
logTL 28.84  28.84  577.03 <0.001 TL significantly influences TW
Sex 0.08 0.08 1.56 0.213 No significant difference in a values between sexes
logTL:Sex 0.00 0.00 0.01 0.913 No significant difference in b values between sexes
Residuals 132 6.60 0.05
Lutjanus fulgens
logTL 59.83  59.83 3607.84 <0.001 TL significantly influences TW
Sex 0.01 0.01 0.77 0.381 No significant difference in a values between sexes
logTL:Sex 0.08 0.08 4.80 0.031 M and F have significantly different b values
Residuals 100 1.66 0.02
Lutjanus
agennes
logTL 6532 6532 146495  <0.001 TL significantly influences TW
Sex 0.21 0.21 4.70 0.032 M and F have significantly different a values
logTL:Sex 0.80 0.80 17.91 <0.001 M and F have significantly different b values
Residuals 141 6.29 0.04
(Continues)
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TABLE 4 | (Continued)

Species Source df SS MS F p value Description
Apsillus fucus
logTL 4520 4520  837.33 <0.001 TL significantly influences TW
Sex 0.24 0.24 4.40 0.038 M and F have significantly different a values
logTL:Sex 0.00 0.00 0.02 0.888  No significant difference in b values between sexes
Residuals 127 6.86 0.05
Pomadasys
rogerii
logTL 327.02 327.02 6455.14 <0.001 TL significantly influences TW
Sex 1.90 1.90 37.57 <0.001 M and F have significantly different a values
logTL:Sex 0.00 0.00 0.03 0.860  No significant difference in b values between sexes
Residuals 128 6.48 0.05
Paranthias
furcifer
logTL 2423 2423 170294  <0.001 TL significantly influences TW
Sex 0.00 0.00 0.25 0.614 No significant difference in a values between sexes
logTL:Sex 0.06 0.06 4.15 0.043 M and F have significantly different b values

Residuals 146 2.08 0.01

Abbreviations: df, degrees of freedom; MS, mean sum of squares; SS, sum of squares.
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FIGURE 4 | Length-weight relationship of males of the 10 fish species from the Sdo Tomé Island sampled during the period 2019-2020.

2.161; t-test, p < 0.001) and males (b = 2.200; t-test, p < 0.001) both
displaying negative allometry (ANCOVA, p = 0.888). In P. rogerii,
both sexes exhibited negative allometry (females: b = 2.212; t-test,
p < 0.001; males: b = 2.160; t-test, p < 0.001) with no significant
differences between sexes (ANCOVA, p = 0.860).

3.4 | Condition Factor
Fulton’s condition factor (K) ranged from 0.460 to 1.550 across

species and sexes (Table 1). The highest values were observed in
female L. atlanticus (K = 1.525), followed by male D. macrophthal-

mus (K = 1.508) and male D. congoensis (K = 1.503). The lowest K
values were recorded in A. fuscus, with females at 0.567 and males
at 0.468. In species where females had higher Kvalues than males,
the largest differences were observed in L. goreensis (K = 1.272 vs.
1.147), L. agennes (K = 1.451 vs. 1.349), and A. fuscus (K = 0.567 vs.
0.468). Smaller differences in favour of females were found in L.
atlanticus (K =1.525 vs. 1.500). In species where males had higher
K values than females, the largest differences were observed in P.
rogerii (K = 1.333 vs. 1.240). Slight differences in favour of males
were found in P. caeruleostictus (K =1.438 vs. 1.413), P. furcifer (K=
1.123 vs. 1.092), L. fulgens (K = 1.382 vs. 1.341), D. macrophthalmus
(K =1.508 vs. 1.492), and D. congoensis (K = 1.503 vs. 1.493).
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FIGURE 5 | Length-weight relationship of females of the 10 fish species from the Sdo Tomé Island sampled during the period 2019-2020.

4 | Discussion

The present study provides the first comprehensive evaluation of
biometric parameters—LWRs, sex ratios, and Fulton’s condition
factor (K)—for 10 demersal teleost species sampled in the south-
ern coastal waters of Sdo Tomé Island. These data offer essential
baselines for fisheries assessment in a region where biological
information remains scarce, particularly for small-scale artisanal
fisheries.

A new maximum total length was recorded for P.
furcifer (31.0 cm), exceeding the values currently available
in FishBase (Froese and Pauly 2025). In A. fuscus, the maximum
total length (56.7 cm) was similar to those reported in Cape Verde
(Oliveira et al. 2015; Santos et al. 2013) and Ghana (Aggrey-Fynn
and Hotor 2021), suggesting consistency in growth potential
across its distribution range. Comparable results were also
observed for L. goreensis and L, agennes (40.0 cm), which fall
between the estimates from Razi and Noori (2018), Aggrey-Fynn
and Hotor (2021), and Fakoya et al. (2020) and those described in
the FAO Species Catalogue by Allen (1985), where values of up to
60.0 cm are reported. Dentex macrophthalmus reached 32.5 cm
in this study, below the 36.0 cm previously reported in Sdo Tomé
by Zacarias et al. (2021). Differences in maximum size between
studies may be related to fishing pressure, gear selectivity, or
temporal variability in population structure (Kendall and Quinn
2012; Tu et al. 2018).

The LWR analyses demonstrated that most species exhibited neg-
ative allometric growth (b < 3), suggesting that individuals tend to
increase in length faster than in weight. This isa common trend in
tropical demersal fish and may reflect energetic constraints asso-
ciated with limited food availability, reproductive investment, or
environmental stress (Jobling, 2002; Mahé et al. 2023). In contrast,
positive allometry in females of L. fulgens and P. furcifer suggests
enhanced energy allocation to somatic or gonadal tissues during
certain life stages, possibly linked to pre-spawning development
(Hsieb et al. 2024). These results align with earlier observations
in other lutjanid species (Hsieb et al. 2024; Mahé et al. 2023;
de Morais et al. 2015; Olopade and Dienye 2018; Santos et al.
2013; Soykan et al. 2015; Van et al. 2019) and reinforce the impor-

tance of disaggregated biometric analyses in sexually dimorphic
populations.

The range of b values observed (2.122-3.515) is consistent with
findings in other tropical marine environments and reflects the
influence of both intrinsic (sex, age, reproductive condition) and
extrinsic (temperature, salinity, trophic availability) factors on
growth (Falsone et al. 2022; Lal et al. 2023). Although statistical
tests (ANCOVA) did not detect significant differences between
sexes in all species, biologically meaningful variation in b values
was evident in species such as L. agennes and D. macrophthalmus,
where females tended towards positive or isometric growth, while
males exhibited negative allometry. Similar patterns have been
reported in other studies (Chen et al. 2022; Mahé et al. 2023),
highlighting the need for sex-specific assessments in biometric
modelling.

Negative allometric growth was also detected in both sexes of L.
atlanticus, confirming the patterns observed by Lidour et al.
(2018) and Konney et al. (2023). Females of L. agennes (b = 3.287)
and P. furcifer (b = 3.514) demonstrated positive allometry, in
agreement with values reported by Santos et al. (2013), Soykan
et al. (2015), Olopade and Dienye (2018), and Mahé et al.
(2023). Dentex congoensis presented near-isometric growth in
females and negative allometry in males, consistent with findings
in Nigerian and Kenyan waters (Aura et al. 2013; Omogoriola et al.
2011). For D. macrophthalmus, females showed negative allometry
(b = 2.664), corroborating the estimates from Santos et al. (2013),
Zacarias et al. (2021), and Ragheb (2023), while males approached
isometry.

In A. fuscus, negative allometric growth in both sexes contradict
the isometric patterns observed in Ghana and the Indian coast
(Aggrey-Fynn and Hotor 2021; Rajitha and Pillai 2015), as well
as the positive allometry recorded in Nigeria and Cape Verde
(Oliveira et al. 2015; Santos et al. 2013). Similarly, the b values
recorded for P. rogerii (female: 2.212; male: 2.160) contrast with
studies reporting isometric or positive allometry (Adebiyi 2013;
Avsar et al. 2021; Rodriguez-Garcia et al. 2023; Sangun et al.
2007). These discrepancies are likely due to local environmental
gradients, feeding intensity, or reproductive condition during
sampling (Falsone et al. 2022; Lal et al. 2023).
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Sex ratio analysis showed statistically significant deviations from
parity in several species. Male-biased populations were observed
in D. macrophthalmus and P. furcifer, while D. congoensis, L.
goreensis, and L. fulgens showed female predominance. Similar
patterns have been reported in other tropical species (Masri 2023;
Mohdeb and Kara 2014). These skewed sex ratios may reflect
differential habitat use, variation in growth or mortality rates
between sexes, or gear selectivity. The greater abundance of
females in larger size classes, as observed in multiple species,
may be indicative of longer female longevity or slower growth
and earlier mortality in males (Hsieb et al. 2024; Zhu et al. 2025).
Although there is no evidence of sex change mechanisms in the
species studied, these sex-specific patterns should be considered
in the context of reproductive output and resilience to fishing
pressure.

Fulton’s condition factor (K) varied across species and sexes,
reflecting differences in energy reserves and overall physiological
status. Most species showed K values consistent with good
health and sufficient energy intake. However, A. fuscus presented
notably low values in both sexes, suggesting possible nutritional
stress, suboptimal environmental conditions, or high reproduc-
tive investment during sampling (Oliveira et al. 2015; Razi and
Noori 2018). Similar values were previously reported by Zacarias
et al. (2021) and Aggrey-Fynn and Hotor (2021). In contrast, L.
atlanticus exhibited high K values in both sexes, suggesting
favourable trophic conditions or reduced competition. These
results are in line with those of Jebarani et al. (2021), Zacarias
et al. (2021), and Ragheb (2023) and underscore the importance of
considering species-specific ecological niches when interpreting
condition factor values.

Given the sensitivity of K to seasonal cycles and reproductive sta-
tus, future studies should incorporate additional indicators such
as the gonadosomatic index and histological analyses to validate
physiological interpretations (Singh et al. 2022; Vinothkumar
et al. 2022). Integrating biometric indicators with environmental
and trophic data will also enhance the resolution of population
health assessments and support more effective management
interventions.

5 | Conclusions

This study provides the first LWRs, sex ratios, and condition
factor estimates for 10 commercially important demersal species
in Sdo Tomé and Principe. These biometric parameters offer
essential baseline data to support biomass estimation, population
health assessments, and fisheries management in a region fac-
ing increasing anthropogenic and environmental pressures. The
results highlight interspecific variation in growth and condition,
reinforcing the importance of sex-disaggregated analyses and
regular local monitoring. These findings contribute to ongoing
stock assessments and the development of science-based conser-
vation strategies for small-scale fisheries in the Gulf of Guinea.
Future studies should aim to extend the sampling period—ideally
through collaboration with relevant authorities to obtain longer
term sampling permits—in order to allow seasonal and finer scale
temporal assessments of growth, condition, and reproductive
dynamics.
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