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Mouthbrooding or oral incubation, the retention of early developmental stages inside of 

the mouth for an extended period of time, has evolved multiple times in bony fishes1,2. 

Though uncommon, this form of parental care has been documented and well-studied in 

several groups of freshwater fishes but is also known to occur in a small number of 

marine fishes, all inhabiting coastal waters1,2. A recent paper3, reported for the first time 

mouthbrooding in a deep-water fish species, the zeiform Parazen pacificus, which 

according to the authors “fills in a gap in the larval literature for this family of fishes 

and prompts further investigation into other novel reproductive modes of deep-sea 

fauna.” 

 

Singer et al.’s 20203 conclusion of mouth brooding in Parazen was based on a single 

specimen of 104.3 mm length, which was obtained from a market in Taiwan. As documented 

in their paper3, this specimen has a large egg mass lodged between and extending forward 

from its pharyngeal jaws and another, smaller egg mass below the gill arches anterior to the 

basihyal (‘tongue’ of Singer et al. 20203). The number of eggs was estimated to be around 

530 with an average diameter of 0.73 mm. The authors reported “tendril 

structures…extending off the portion of the tongue and palate” that “seemed to be present to 

hold the egg mass in place”. The embryos in the eggs “had developed eyes, a notochord and a 

visible yolk sac, but had no pared (sic) fins.” In their discussion, they stated that “There is no 

way to tell for sure if the eggs in this specimen are Parazen pacificus given that there has not 

been a formal description of its eggs or larva.” It is exactly this sentence that led us to 

question the conclusion of Singer et al. 20203 and to look further into the identity of the eggs 

that the authors found in the mouth of their specimen. Given the potential implications of their 

discovery, we wonder why the authors chose not to examine the embryos more closely. When 

zooming in on the eggs illustrated in their figures 4 and 5 we observed several structures 

inside the eggs that we wanted to explore further. We therefore imported the figures from the 

published PDF into Photoshop and enhanced the contrast by using the program’s Image-

Adjustment-Levels function. This made several details of the embryos visible more clearly. 

We observed a number of segmented limbs in three of the embryos in figure 5, which made us 

suspect that the eggs are not fish eggs, but most likely eggs of crustaceans. We then searched 

for images of crustacean eggs and found photos of the eggs of Blue (Paralithodes)4 and Red 

King Crab (Lithodes)5 that resemble the eggs in Singer et al.’s 2020 figure 5 closely in 

appearance and size. The King Crab embryos have a large yolk sac, larval swimming limbs 

(maxillipeds) stacked up around the outline of the yolk sac, elliptical compound eyes and a 

segmented tail4,5. In the enhanced photo (Fig. 1) of the eggs in figure 5 of Singer et al. 2020 

the elliptical eyes, the swimming limbs and the segmented tail (‘notochord’ of Singer et al. 

2020) can be recognized. The egg masses of crabs and those of other decapods are held 

together by tendril-like structures6,7, another fact in line with our identification of the eggs in 

Singer et al.’s 2020 specimen of Parazen as crab eggs. We are therefore convinced that the 

egg mass in Singer et al.’s 2020 figures are decapod crustacean eggs, most likely the eggs of a 

brachyuran crab and potentially those of a member of the family Lithodidae, which are 
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common around the coast of Taiwan7. We conclude by stressing that mouth brooding is 

restricted to a few shallow water marine fish groups and that it is still undocumented in bony 

fishes inhabiting the deep sea.  
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Figure 1. Comparison of embryo containing eggs from the mouth cavity of Parazen pacificus 

and those of a brachyuran decapod. (A) Reproduction of Singer et al.’s figure 5 with 

enhanced contrast. (B) Individual egg, image flipped vertically and enlarged. (C) Egg of Blue 

King Crab (Paralithodes platypus) with developing embryo at day 409 after fertilization 

(courtesy of Bradley Stevens). Red arrows mark larval limbs in (A-C), yellow arrow marks 

segmented tail in (A). Note close similarity in elliptical shape of eye and presence of limbs in 

embryos recovered from the mouth of Parazen pacificus and the Paralithodes embryo. 
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