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Abstract

Dystocia, or obstructed labor, is a well-documented phenomenon in various captive

vertebrates, including fish. However, despite the documentation of dystocia in sev-

eral viviparous (live-bearing) Chondrichthyan species (i.e., sharks, rays, skates, and

chimaeras), there are no reports to date of dystocia in any oviparous (egg-laying) spe-

cies. Here we present a case of a captive female epaulette shark (Hemiscyllium ocella-

tum) that demonstrated symptoms of dystocia in a research-related captive breeding

programme. This communication serves as documentation that dystocia can occur in

oviparous Chondrichthyans, and this information can help inform researchers and

veterinary practitioners for improved care.
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Dystocia or obstructed labor, a condition in which a female cannot

undertake parturition/oviposition, is a phenomenon documented

across an array of vertebrates, including mammals, birds, reptiles, and

fishes (i.e., Cornelis et al., 2022; Feldheim et al., 2022; Harcourt-

Brown, 1996; Krautwald-Junghanns et al., 1998; Léchenne

et al., 2012; Lehman et al., 2012; Melidone et al., 2008). In the case of

oviparous (egg-laying) species, dystocia is a case of postovulatory egg

stasis, and eggs are fully formed but oviposition is delayed or ceased

altogether (Melidone et al., 2008).

For Chondrichthyans, a subclass of fishes including sharks, rays,

skates, and chimaeras, both oviparity and viviparity are exhibited

across the taxon, but there are only a handful of reports of dystocia,

all from viviparous species (George et al., 2017; Henningsen

et al., 2004; Jung-Schroers et al., 2015; Leite et al., 2020; Mahon

et al., 2004; Stoskopf, 2017). These incidences include captive and

wild cownose rays (Rhinoptera bonasus) (Mitchill, 1815) (Cavalcante

et al., 2016; George et al., 2017; Leite et al., 2020), spotted eagle ray

(Aetobatis narinari) (Euphrasen, 1790) (Mahon et al., 2004), blacktip

shark (Carcharhinus limbatus) (Valenciennes, 1839) (Mylniczenko

et al., 2017), blacktip reef sharks (Carcharhinus melanopterus) (Quoy &

Gaimard, 1824) (Jung-Schroers et al., 2015), bonnethead shark

(Sphyrna tiburo) (Linnaeus, 1758) (Stoskopf, 2017), spotted

wobbegong (Orectolobus maculatus) (Bonnaterre, 1788) (Gordon, per-

sonal communication reported in Henningsen et al., 2004), and sand

tiger sharks (Carcharias taurus) (Rafinesque, 1810) (Wyffels, 2020).

To our knowledge, there are no documented cases of dystocia in

an oviparous elasmobranch, despite being documented in birds

(i.e., Harcourt-Brown, 1996; Krautwald-Junghanns et al., 1998) and

oviparous reptiles (i.e., Melidone et al., 2008). Here we present evi-

dence of potential dystocia in a small oviparous Chondrichthyan com-

mon in aquaria, the epaulette shark (Hemiscyllium ocellatum)

(Bonnaterre 1788). We hope that this report serves as an accessible

record for other researchers and veterinary professionals to provide

timely intervention in the future for other oviparous sharks, skates,

and chimaeras.

Epaulette shark reproduction is classified as single oviparity

(Awruch, 2015), where female egg production occurs from July to

January annually (Heupel et al., 1999). Physiologically, the right ovary

creates follicles in pairs of decreasing size, where after the oviducal

glands produce half of the egg cases, the largest pair of follicles are

ovulated into each egg case. These egg cases are then retained for

several days so that the remainder of the case can be formed, sealed,

and hardened via sclerotization. Oviposition then occurs within a few

days of the complete formation of the egg cases. This process then
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repeats every 2–4 weeks, where follicles for future cycles are devel-

oping in the background continuously during the reproductive season

(Koob & Callard, 1999).

The female epaulette shark in this report was collected from Bal-

gal Beach, Queensland, Australia (�19.021387, 146.418124) for

research purposes in March 2020 (see Wheeler et al., 2022 for collec-

tion and transport details). At capture, the shark was 68 cm in total

length, and mass was 1.14 kg. The shark was immediately transported

to the Marine and Aquaculture Facility Unit at James Cook University

where it was maintained individually in a 1000-L long oval aquarium

connected to a 5500-L reservoir and a heater/chiller system maintain-

ing water temperature at 25�C. The shark was provided a 30 � 80 cm

PVC pipe as shelter and fed 2% of its body weight with a mix of pil-

chard and prawn three times weekly (totaling 6% of body weight per

week) following recommended feeding regimes for benthic sharks

(Janse et al., 2004). All research conducted in this study was assessed

and approved by the James Cook University Animal Ethics Committee

(protocols A2655 and A2739), and collection occurred under the rele-

vant Queensland Fisheries (#200891 and #255136) and Great Barrier

Reef Marine Park Authority (GBRMPA G19/43380.1 and

G21/44922.1) permits.

The shark in this report began producing egg cases in July

2020, and over the course of the next 4 months the individual suc-

cessfully produced 11 egg cases over 5 cycles averaging 19.5 days

in length per cycle (Table 1). The mean time of egg case encapsula-

tion within a cycle (i.e., the number of days that egg cases were

detected in utero via daily palpations) was 7 days (Table 1). For

comparison, other female epaulette sharks in this same research

programme encapsulated egg cases for on average 5.3 ± 3.2 days

(Wheeler, 2023).

Starting in October 2020, during the egg case encapsulation stage

of the fifth reproductive cycle, the individual began refusing food,

exhibiting a mix of lethargy and sporadic swimming behavior followed

by increased ventilation rates, and became unresponsive to touch.

The shark also stopped seeking shelter during daytime hours, which is

normal behavior in this species given their nocturnal nature (Wheeler

et al., 2022). Furthermore, in the 3 days prior to mortality, small clots

of fresh blood were observed in the tank. The shark died 4 days after

the initial onset of symptoms.

Upon necropsy, there was one egg case within each oviduct

(Figure 1), and both cases were similarly sized to previously deposited

egg cases from this individual (Table 1). Significant bruising and red-

ness were noted on the ventral side, particularly around the cloaca.

The one active ovary appeared normal, where several pairs of devel-

oping follicles descending in size were observed along with several

corpora lutea. All other tissues (i.e., liver, gastrointestinal tract;

Figure 1) presented normally.

If dystocia is suspected, proper veterinarian assessment and surgi-

cal removal of bound egg cases and administration of antibiotics could

be warranted to prevent septicaemia (Abou-Zahr et al., 2019;

Harcourt-Brown, 1996). Furthermore, there is documentation of the

use of oxytocin to induce oviposition in reptiles and birds with varying

degrees of success (Abou-Zahr et al., 2019; Di Ianni et al., 2014;

Harcourt-Brown, 1996), but to our knowledge oxytocin intervention

is untested in oviparous elasmobranchs and requires future research.

Koob and Callard (1985) noted that exogenous intramuscular proges-

terone (P4) injections (2 mg of P4 in 200 μL oil) induced early oviposi-

tion, which may be another avenue to explore as a treatment for

dystocia in oviparous elasmobranchs.

Dystocia can be caused by improper husbandry (i.e., water tem-

perature and feeding regime, i.e., Sladky, 2018), but we do not believe

that was the cause in this case, as water temperature was held consis-

tently as that of the wild breeding season (Heupel et al., 1999), and

feeding regimes were consistent per recommendations (Janse

et al., 2004). Five other female epaulette sharks have been breeding

successfully under the same husbandry conditions for 4 years, further

lending support that husbandry issues were not the cause of dystocia

herein. Dystocia can also be caused by abnormally large fetus/egg

size; however, the length and width of egg cases found during the

necropsy in this case were similar to eggs deposited in previous cycles

(Table 1).

In the future, we recommend intervention at early stages if the

individual is overdue for oviposition, refusing food, and behavior has

shifted toward periods of hyperactivity and lethargy. It is important to

note that we have observed that some female epaulette sharks natu-

rally reduce feedings in the 1–2 days prior to oviposition, so it is

important to track reproductive cycles and identify if the individual

has surpassed its average cycle length. In the case of the female

TABLE 1 The female epaulette shark's (Hemiscyllium ocellatum) reproductive data means of cycle length (from one set of egg cases to the
next), egg case encapsulation time (time the egg cases were present in uteri), counts of the viability of egg cases (with a properly formed yolk sac
or wind), and the mean length and width of egg cases (cm).

Cycle
number

Cycle
length (days)

Time with egg cases
in uteri (days)

Viable egg cases
(counts)

Wind (empty) egg cases
(counts)

Mean egg case
length (cm)

Mean egg case
width (cm)

1 - 5 2 1 9.1 4.2

2 27 10 2 0 9.3 4.0

3 16 8 2 0 9.5 4.1

4 16 4 2 0 8.6 3.6

5 19 9 2 0 9.5 4.1

Mean (±

SD)

19.5 ± 5.2 7 ± 3 9.1 ± 0.8 4.0 ± 0.3

WHEELER and RUMMER 1005FISH
 10958649, 2024, 3, D

ow
nloaded from

 https://onlinelibrary.w
iley.com

/doi/10.1111/jfb.15819 by Jam
es C

ook U
niversity, W

iley O
nline L

ibrary on [04/03/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



herein, the individual was still within the normal range of cycle length

when mortality occurred (Table 1). From personal communications,

we are aware that elasmobranch oviparous dystocia cases have

occurred in public aquaria, but these incidences have gone unreported

on a broader more accessible scale. Therefore, in cases of mortality

we recommend necropsy, laboratory analyses, and better transpar-

ency and documentation of these occurrences as they allow

researcher and veterinarian intervention at the first signs of dystocia

for optimal outcomes in the future.

AUTHOR CONTRIBUTIONS

This project was conceived and designed by C.R.W. and J.L.R. Data

were collected and analysed by C.R.W. The manuscript was prepared

by C.R.W. and J.L.R.

ACKNOWLEDGMENTS

Support for this work came from the Australian Research Council

(ARC) Centre of Excellence for Coral Reef Studies, The Australian

Wildlife Society, and the Australian Society for Fish Biology. We

would like to thank Rummer Lab members for their assistance with

husbandry and data collection. Furthermore, we thank the staff of the

Marine Aquaculture Research Facilities Unit at JCU for their technical

support. Open access publishing facilitated by James Cook University,

as part of the Wiley - James Cook University agreement via the Coun-

cil of Australian University Librarians.

ORCID

Carolyn R. Wheeler https://orcid.org/0000-0001-9976-8420

Jodie L. Rummer https://orcid.org/0000-0001-6067-5892

REFERENCES

Abou-Zahr, T., Carrasco, D. C., Jones, S. L., & Dutton, T. A. G. (2019). Per-

cloacal ovocentesis in the treatment of avian egg binding: Review of

20 cases. Journal of Avian Medicine and Surgery, 33(3), 251–257.
https://doi.org/10.1647/2018-376

Awruch, C. A. (2015). Reproduction strategies. In R. E. Shadwick, A. P. Far-

rell, & C. Brauner (Eds.), Physiology of elasmobranch fishes: Structure

and interaction with environment (Vol. 34A, pp. 255–310). Academic

Press.

Cavalcante, D. G., Gallo, H., de Sousa, O. M., de Azevedo, V. G., &

Sanches, E. G. (2016). Aspectos da reprodução e primeiro registro de

distocia em raiaticonha (Rhinoptera bonasus). Boletim do Instituto

de Pesca, 42, 710–718. https://doi.org/10.20950/16782305.

2016v42n3p710

Cornelis, J., Lettoof, D., Lam, L., Loughridge, S., & Aubret, F. (2022). Dysto-

cia in a wild western tiger snake (Notechis scutatus occidentalis).

Australian Zoologist, 42(3), 699–701. https://doi.org/10.7882/AZ.

2021.043

Di Ianni, F., Parmigiani, E., Pelizzone, I., Bresciani, C., Gnudi, G., Volta, A.,

Manfredi, S., & Bigliardi, E. (2014). Comparison between intramuscular

and intravenous administration of oxytocin in captive-bred red-eared

sliders (Trachemys scripta elegans) with nonobstructive egg retention.

Advances in Clinical Therapeutics, 23(1), 79–84. https://doi.org/10.

1053/j.jepm.2013.11.009

Feldheim, K. A., Wyffels, J. T., & Lyons, K. (2022). The role of aquaria in

the advancement of elasmobranch reproductive biology. Frontiers

F IGURE 1 Post-mortem necropsy
showing one of the two fully formed egg
cases (EG) in the oviduct (OVI). The active
right ovary was composed of both
immature (IMF) and mature (MF) follicles,
and the liver (LV; only the left lobe is
pictured), spleen (SP), gastrointestinal
tract including the stomach (ST) and spiral
valve intestine (SVI) presented normally.

1006 WHEELER and RUMMERFISH
 10958649, 2024, 3, D

ow
nloaded from

 https://onlinelibrary.w
iley.com

/doi/10.1111/jfb.15819 by Jam
es C

ook U
niversity, W

iley O
nline L

ibrary on [04/03/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-9976-8420
https://orcid.org/0000-0001-9976-8420
https://orcid.org/0000-0001-6067-5892
https://orcid.org/0000-0001-6067-5892
https://doi.org/10.1647/2018-376
https://doi.org/10.20950/16782305.2016v42n3p710
https://doi.org/10.20950/16782305.2016v42n3p710
https://doi.org/10.7882/AZ.2021.043
https://doi.org/10.7882/AZ.2021.043
https://doi.org/10.1053/j.jepm.2013.11.009
https://doi.org/10.1053/j.jepm.2013.11.009


in Marine Science, 9, 963542. https://doi.org/10.3389/fmars.2022.

963542

George, R. H., Steeil, J., & Baine, K. (2017). Diagnosis and treatment of

common reproductive problems in elasmobranchs. In M. Smith, D.

Warmolts, D. Thoney, R. Hueter, M. Murray, & J. Ezcurra (Eds.), Elas-

mobranch husbandry manual II: Recent advances in the care of sharks,

rays and their relatives (pp. 357–362). Ohio Biological Survey.

Harcourt-Brown, N. (1996). Torsion and displacement of the oviduct as a

cause of egg-binding in four psittacine birds. Journal of Avian Medicine

and Surgery, 10, 262–267.
Henningsen, A. D., Smale, M. J., Gordon, I., Garner, R., Marin-Osorno, R., &

Kinnunen, N. (2004). Captive breeding and sexual conflict in elasmo-

branchs. In M. Smith, D. Warmolts, D. Thorney, & R. Hueter (Eds.), The

elasmobranch husbandry manual: Captive care of sharks, rays and their

relatives (pp. 237–248). Ohio Biological Survey.

Heupel, M. R., Whittier, J. M., & Bennett, M. B. (1999). Plasma steroid hor-

mone profiles and reproductive biology of the epaulette shark, Hemi-

scyllium ocellatum. Journal of Experimental Zoology, 284, 586–594.
https://doi.org/10.1002/(SICI)1097-010X(19991001)284:5<586::AID

-JEZ14>3.0.CO;2-B

Janse, M., Firchau, B., & Mohan, P. J. (2004). Elasmobranch nutrition, food

handling, and feeding techniques. In M. Smith, D. Warmolts, D. Tho-

ney, & R. Hueter (Eds.), Elasmobranch husbandry manual (pp. 183–200).
Ohio Biological Survey, Inc.

Jung-Schroers, V., Hellmann, J., & Steinhagen, D. (2015). Birth complications

and cesarean section in a blacktip reef shark (Carcharhinus melanopterus).

Austin Journal of Veterinary Science & Animal Husbandry, 2(3), 1017.

Koob, T. J., & Callard, I. A. N. P. (1985). Progesterone treatment causes

early oviposition in Raja erinacea. Bulletin of the Mount Desert Island

Biological Laboratory, 25, 138–139.
Koob, T. J., & Callard, I. A. N. P. (1999). Reproductive endocrinology of

female elasmobranchs: Lessons from the little skate (Raja erinacea) and

spiny dogfish (Squalus acanthias). Journal of Experimental Zoology, 284,

557–574.
Krautwald-Junghanns, M.-E., Kostka, V. M., & Hofbauer, H. (1998). Obser-

vations on the significance of diagnostic findings in egg-binding of

Psittaciformes. Veterinary Record, 143(18), 498–502. https://doi.org/
10.1136/vr.143.18.498

Léchenne, M. S., Arnemo, J. M., Bröjer, C., Andrén, H., & Ågren, E. O.

(2012). Mortalities due to constipation and dystocia caused by intra-

peritoneal radio-transmitters in Eurasian lynx (Lynx lynx). European

Journal of Wildlife Research, 58(2), 503–506. https://doi.org/10.1007/
s10344-011-0572-4

Lehman, C. P., Schmitz, L. E., Rumble, M. A., Kragel, J. J., &

Millspaugh, J. J. (2012). Observation of dystocia in wild elk. Western

North American Naturalist, 72(2), 250–251. https://doi.org/10.3398/
064.072.0214

Leite, R. D., Wosnick, N., Pinheiro, E., & Freire, C. (2020). Evidence of dys-

tocia in a free-ranging cownose ray, Rhinoptera bonasus

(Elasmobranchii, Rhinopteridae). Boletim Do Laboratório de Hidrobiolo-

gia, 30(2), 1–6.
Mahon, J., Chua, F., & Newman, P. (2004). Successful spotted eagle ray

(Aetobatis narinari) breeding program and details of an assisted birth. In

P. Mohan & M. Smith (Eds.), The elasmobranch husbandry symposium

(pp. 104–107). Ohio Biological Survey, Inc.

Melidone, R., Knoll, J. S., & Parry, N. (2008). Preovulatory stasis and dysto-

cia in oviparous lizards. Veterinary Medicine, 103(11), 595–598.
Mylniczenko, N. D., Culpepper, E. E., & Clauss, T. (2017). Diagnostic

imaging of elasmobranchs: Updates and case examples. In M. Smith,

D. Warmolts, D. Thoney, R. Hueter, M. Murray, & J. Ezcurra (Eds.),

Elasmobranch husbandry manual II: Recent advances in the care of

sharks, rays and their relatives (pp. 303–324). Ohio Biological Sur-

vey, Inc.

Sladky, K. K. (2018). Reproductive challenges in pet birds and reptiles. Clin-

ical Theriogenology, 10(3), 175–180. https://doi.org/10.58292/ct.v10.
9908

Stoskopf, M. K. (2017). Shark health management. In M. Smith, D. War-

molts, D. Thoney, R. Hueter, M. Murray, & J. Ezcurra (Eds.), Elasmo-

branch husbandry manual II: Recent advances in the care of sharks, rays

and their relatives (pp. 245–254). Ohio Biological Survey, Inc.

Wheeler, C. R. (2023). Quantifying life history energetics of an oviparous

elasmobranch subject to future warming water. Graduate Doctoral The-

sis. James Cook University. https://doi.org/10.25903/m8w3-4q65

Wheeler, C. R., Kneebone, J., Heinrich, D., Strugnell, J. M.,

Mandelman, J. W., & Rummer, J. L. (2022). Diel rhythm and thermal

independence of metabolic rate in a benthic shark. Journal of Biological

Rhythms, 37(5), 484–497. https://doi.org/10.1177/0748730422110

7843

Wyffels, J. T. (2020). Natural environmental conditions and collaborative

efforts provide the secret to success for sand tiger shark Carcharias

taurus reproduction in aquaria. Zoo Biology, 39, 355–363. https://doi.
org/10.1002/zoo.21558

How to cite this article: Wheeler, C. R., & Rummer, J. L.

(2024). Evidence of dystocia in an oviparous shark. Journal of

Fish Biology, 105(3), 1004–1007. https://doi.org/10.1111/jfb.

15819

WHEELER and RUMMER 1007FISH
 10958649, 2024, 3, D

ow
nloaded from

 https://onlinelibrary.w
iley.com

/doi/10.1111/jfb.15819 by Jam
es C

ook U
niversity, W

iley O
nline L

ibrary on [04/03/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.3389/fmars.2022.963542
https://doi.org/10.3389/fmars.2022.963542
https://doi.org/10.1002/(SICI)1097-010X(19991001)284:5%3C586::AID-JEZ14%3E3.0.CO;2-B
https://doi.org/10.1002/(SICI)1097-010X(19991001)284:5%3C586::AID-JEZ14%3E3.0.CO;2-B
https://doi.org/10.1136/vr.143.18.498
https://doi.org/10.1136/vr.143.18.498
https://doi.org/10.1007/s10344-011-0572-4
https://doi.org/10.1007/s10344-011-0572-4
https://doi.org/10.3398/064.072.0214
https://doi.org/10.3398/064.072.0214
https://doi.org/10.58292/ct.v10.9908
https://doi.org/10.58292/ct.v10.9908
https://doi.org/10.25903/m8w3-4q65
https://doi.org/10.1177/07487304221107843
https://doi.org/10.1177/07487304221107843
https://doi.org/10.1002/zoo.21558
https://doi.org/10.1002/zoo.21558
https://doi.org/10.1111/jfb.15819
https://doi.org/10.1111/jfb.15819

	Evidence of dystocia in an oviparous shark
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	ORCID
	REFERENCES


