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Abstract: 
 

Swordfish (Xiphias gladius) is the primary target species for large pelagic longliners operating around 

Réunion Island. Blue marlin (Makaira nigricans) is a significant bycatch for this fleet and a key target 

species for coastal fishers too. Other billfish species such as striped marlin (Kajikia audax), black 

marlin (Istiompax indica), and sailfish (Istiophorus platypterus), while being less known species, have 

raised attention in recent years and were thus included in the National Biological Monitoring Plan 

under the Data Collection Framework (DCF). However, the maturity scales currently in use in Reunion 

Islands were actually designed for fish from mainland France, which differ considerably from the 

tropical species caught in the French overseas departments and territories—particularly the large 

pelagics and billfish monitored by the IOTC.   

The purpose of this presentation is to discuss the technical fact sheets we designed to assist field 

observers in determining the sex and maturity of billfish in Reunion Island fisheries using 

macroscopic visual criteria of gonads. These facts sheets are based on the ICES WKASMSF 2018 scale 

which serves as the reference for European biological monitoring. The work on these species in the 

western Indian Ocean is still incomplete, particularly in terms of histological validation. However, this 

initiative could encourage collaborative efforts to develop standardized criteria based on various 

studies and regions, thereby contributing to a better understanding of these species. 
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1 . ICES WKASMSF 2018 scale presentation : 
 

 Adopting a single standardized scale across Europe for defining fish maturity as part of the EU's Data 

Collection Framework (DCF) was decided during the 2018 Workshop for Advancing Sexual Maturity 

Staging in Fish (WKASMSF), organized by the International Council for the Exploration of the Sea 

(ICES) in Copenhagen. This aims to improve data accuracy and enable the conversion of existing 

datasets into a unified format, which could be highly beneficial for ongoing monitoring in the 

Western Indian Ocean. 

You can find the complete guide in Annex 1 . This guide takes into account all maturity phases and 

sub-phases alongside histological criteria, as well as the translation of the old 2012 scale for data 

harmonization  (ICES WKASMSF 2018 REPORT). As a result of this working group, an atlas of 

illustrative sheets of the different maturity stages has been created for the Mediterranean species, 

Follesa and Carbonara (2019). This is the atlas we'd like to propose for the Indian ocean 

Here, we will focus only on macroscopic criteria and won’t use the sub-phase as it needs to be 

determined with histological criteria. We can resume our proposed guide like this : 

 

 

Figure 1 : schematic representation of the cycle 
 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

A-Immature  

C- Spawning   

D– Regressing and regenerating  

B – Developping  

Mature  

Immature  

Undetermined 

F- Abnormal  

https://www.bing.com/ck/a?!&&p=7144496167af456f9bb0678265288d3f91445fe7ea102558a6c1521ce6424ca8JmltdHM9MTcyNDExMjAwMCZpZ3VpZD0xYTNlYzY2OS0yYjlmLTY3Y2ItMWJiYi1kMmU2MmE5ZjY2NjUmaW5zaWQ9NTE5NA&ptn=3&ver=2&hsh=4&fclid=1a3ec669-2b9f-67cb-1bbb-d2e62a9f6665&psq=WKASMSF+2018&u=a1aHR0cHM6Ly93d3cuaWNlcy5kay9jb21tdW5pdHkvUHVibGlzaGluZ0ltYWdlcy9QYWdlcy9QR0NDREJTLWRvYy1yZXBvc2l0b3J5L1dLQVNNU0YlMjBSZXBvcnQlMjAyMDE4LnBkZj9JRD0xNw&ntb=1
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Figure 2 : Part of the ICES WKASMSF 2018 scale that describes the macroscopic criteria  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We use this scale for all fishes, including large pelagic and demersal species. We have clear guides for 

tuna, swordfish, and certain species of demersal fish because they occur and are fished at 

Reunion island all year round,resulting in having all seasons and all phases present in our guides. The 

problem with other species of billfish is that they are seasonal and we do not have all the phases of 

the cycle, which hinders the comparison with established guides and the validation of maturity 

stages, particularly with macroscopic criteria.   
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2 . Presentation of the swordfish visual guides used as a model 
 

For the swordfish, we use the Poisson and Taquet (2001) study, which involved 1727 pairs of gonads 

(1,107 females/620 males) around Réunion Island using macroscopic criteria and histology. With this, 

they developed  a precise scale of 6 stages for females and 4 for males. We have then  translated and 

illustrated in our proposed new scale format shown in Annex 2 showing precise macroscopic 

criteria. This visual guide is therefore the model we aim to develop for other species. 

  

Figure 3 : criteria for determining swordfish gender 
 

 

 

 

 

 

 

 

  

FEMALE MALE 

The ovaries have a smooth, round external 

appearance and can weigh up to several kilograms

The testicles are elongated, flattened, and have 

numerous nodules on the outer part. They usually 

weigh less than 300g

The cross-section is usually cylindrical ,often has a 

lumen (empty space inside)  and the internal material 

is rough. Mature females have oocytes that are 

visible to the naked eye

The cross-section is ovoid, has no lumen and has a 

very smooth appearance. Sperm is easily 

observed on mature individuals
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Figure 4 : macroscopic criteria of female swordfish’s (Xiphias gladius) maturity phase 
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Figure 5 : macroscopic criteria of male swordfish’s (Xiphias gladius) maturity phase  
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3 . Presentation of the billfish visual guides  
 

All the following sheets are unfortunately incomplete (at least one phase photo missing). The 

purpose of presenting them here is to exchange ideas and advice on your practices, your 

experiences, and your studies, so these can be either completed or corrected resulting in a simple 

and precise criteria. 

 

Figure 6 : criteria for determining billfish gender 
 

 

 

 

 

  

FEMALE MALE 

The ovaries have a smooth, round external 

appearance and can weigh up to several 

kilograms.

The testicles are elongated, flattened, and 

have numerous nodules on the outer part. 

be careful when it's mature it can look  like 

big egg.

The cross-section is less cylindrical than swordfish 

and often has a lumen (empty space inside). 

Mature females have oocytes that are visible to 

the naked eye

The cross-section is also in several leaflet 

nodules and has no lumen. Sperm is easily 

observed on mature individuals
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Figure 7 :  macroscopic criteria of female blue marlin (Makaira nigricans)  maturity phase  
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Figure 8: macroscopic criteria of male blue marlin (Makaira nigricans) maturity phase  
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Figure 9 : macroscopic criteria of female Indo Pacific Sailfish (Istiophorus platypterus) maturity 
phase 
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Figure 10 : macroscopic criteria of male Indo Pacific Sailfish (Istiophorus platypterus) maturity phase 
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Figure 11 : macroscopic criteria of female stiped marlin (Kajikia audax) maturity phase 
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Figure 12 : macroscopic criteria of male stiped marlin (Kajikia audax) maturity phase 
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Figure 13 : macroscopic criteria of female black marlin (Istiompax indica) maturity phase 
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Figure 14 : macroscopic criteria of male black marlin (Istiompax indica) maturity phase 
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 Annex 1 : Full ICES WKASMSF 2018 scale  
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Annex 2 : Swordfish Maturity scales from F.Poisson, M.Taquet (2001)  
 

Characterization of the different maturation stages identified for females. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Developing gonads: the gonads are in the form of filaments in the form of 
filaments and cannot be identified by the naked eye 

Immature: the sex can be identified with the naked eye.The ovaries are 

round and cylindrical, firm and pink in color 

Beginning of maturation: the sex is identifiable.The ovaries are firm in 

consistency and whitish in color. The lumen is visible after sectioning, oocytes 

not visible 

Maturation: the ovary is larger, more pronounced vascularization and visible 

oocytes 

End of maturation: the gonad has grown significantly into the abdominal 

cavity, and is turgid, soft and highly vascularized. The well-individualized 

oocytes are cream-coloured. 

Ovulation: the ovaries are highly vascularized and translucent.The hydrated 

oocyte fraction is clearly visible and their emission is imminent. Ova flow out 

after incision of the ovarian wall. 

Post-laying or atresia: appearance depends on the time elapsed since the last 

laying and the time of year. Ovaries are flaccid and hollow, reddish to grayish 

in color. to grayish. The ovaries gradually return to a stage  3 appearance to 

begin a new maturation cycle or regress to sexual rest 

Female Gonads Stages 
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Characterization of the different maturation stages identified for males.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Translation to the new scale WKASMSF 2018 

 

Female Male 

F.Poisson, M.Taquet (2001) 
STAGES 

WKASMSF (2018) 

STAGES 
F.Poisson, M.Taquet (2001) 
STAGES 

WKASMSF (2018) 

STAGES 

0- Developing gonads IND –Indeterminated  0- Developing gonads IND –Indeterminated 

1- Immature A- Immature  1- Beginning of maturation A- Immature 

2- Beginning of maturation 

B- developping 

2- Maturation B- Developping 

3- Maturation 3- End of maturation C- Spawning 

4- End of maturation 4- Post-maturation or atresia D- Regression /Regeneration 

5- Ovulation C-spawning   

6- Post-laying or atresia D-regression /regeneration    

Developing gonads: the gonads appear as filaments in the form of filaments and cannot 

be identified by the naked eye 

Beginning of maturation: the sex is identifiable, pinkish to red gonads are thin and 

tapered 

Maturation: development increases in size, vascularization is more pronounced 

End of maturation: the testicles are white to pink in color to pinkish in color, fully 

developed; after sectioning sperm is still flowing 

Post-maturation or atresia: the testicles are highly vascularized, red to whitish in color 

 

Male Gonads Stages 


