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ABSTRACT 

Themelis, D.E. and Simon, J.E. 2020. Skate egg cases (Family Rajidae) on the Scotian Shelf: spatial 
distributions and an identification guide to the common species. Can. Tech. Rep. Fish. Aquat. Sci. 
3413: iv + 26 p. 

Population declines have been observed for several skate species inhabiting the Scotian Shelf in the 

Northwest Atlantic, causing conservation concerns and considerations for listing under the federal 

Species at Risk Act. Skate reproductive strategies involve low fecundity and high parental investment, 

therefore the relative mortality of early life stages is important for population health. Information on the 

length of gestation and spatial distribution of egg cases, and overlap with commercial fisheries or other 

marine industries is needed to identify potential threats during embryo development. Egg case and 

juvenile skate distributions on the Scotian Shelf and Georges Bank were mapped using data collected by 

Fisheries and Oceans Canada (DFO) science programs.  Winter Skate eggs held in aquaria hatched after 

22 months. Identification of important areas for early life stages of skates was hampered by the sparsity 

of appropriate data. A picture guide is included for identifying egg cases of common skate species. 

 

RÉSUMÉ 

Themelis, D.E. and Simon, J.E. 2020. Skate egg cases (Family Rajidae) on the Scotian Shelf: spatial 
distributions and an identification guide to the common species. Can. Tech. Rep. Fish. Aquat. Sci. 
3413: iv + 26 p. 

On a observé des déclins de population chez plusieurs espèces de raies présentes sur le plateau 

néo-écossais, situé dans le nord-ouest de l’Atlantique. Ces déclins ont suscité des préoccupations en 

matière de conservation et ont entraîné l’étude d’espèces aux fins d’une possible inscription à la liste de 

la Loi sur les espèces en péril du Canada. Les stratégies de reproduction des raies sont caractérisées par 

une faible fécondité et un investissement parental important. Par conséquent, la mortalité relative lors 

des premiers stades du cycle vital est importante pour la santé des populations. On doit obtenir des 

renseignements sur la durée de la gestation et la répartition spatiale des capsules ovigères, et sur le 

chevauchement connexe avec les pêches commerciales ou les activités d’autres industries maritimes 

afin de déterminer les menaces possibles pendant le développement des embryons. On a cartographié 

la répartition des sacs ovigères et des raies juvéniles sur le plateau néo-écossais et le banc de Georges à 

l’aide de données recueillies dans le cadre des programmes scientifiques de Pêches et Océans Canada. 

L’éclosion des œufs de raie tachetée conservés dans des aquariums s’est produite après 22 mois. La 

détermination des régions importantes pour les raies lors des premiers stades de leur cycle vital a été 

limitée par la rareté des données appropriées. Un guide comportant des photos est inclus pour faciliter 

l’identification des sacs ovigères d’espèces de raies communes.
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Introduction 

Winter Skate (Leucoraja ocellata) is a cartilaginous, marine fish occurring in the northwest Atlantic from 

the Gulf of St Lawrence to the south coast of Newfoundland and along the Scotian Shelf to Georges Bank 

and Cape Hatteras. It occurs on sandy and gravelly bottoms and ranges from the shoreline to 371 m but 

is most abundant shallower than 111 m (Scott and Scott 1988, McEachran 2002).  It is one of five skate 

species commonly taken during commercial fishing activities on the Scotian Shelf; the others are 

Barndoor (Dipterus laevis), Thorny (Amblyraja radiata), Little (Leucoraja erinacea) and Smooth 

(Malacoraja senta). Skates are usually discarded, but a small proportion are landed as wings or as bait. 

There are no requirements for harvesters to record the amount of skate discarded nor, until recently, to 

specify skate landings by species. At-sea fishery observers record both discarded and landed catch, 

including skates.  Skate species are difficult to distinguish from each other and there are identification 

issues associated with skate names recorded in commercial landings, at-sea observations of commercial 

fishing operations and fishery-independent research surveys. 

Conservation concerns about skate populations in the Canadian Atlantic began with the perception that 

Barndoor Skate populations were near extinction (Casey and Myers (1998)). While the Committee on 

the Status of Endangered Wildlife in Canada has since assessed Barndoor Skate as not at risk (COSEWIC 

2010), it has assessed Canadian Smooth and Thorny skate populations as Special Concern in 2012 

(COSEWIC 2012a, 2012b) and Winter Skate on the Eastern Scotian Shelf as Threatened in 2005 

(COSEWIC 2005) and as Endangered in 2015 (COSEWIC 2015).  Winter, Smooth and Thorny skates are 

currently under consideration for listing under the Species at Risk Act.  

Skates are K-strategists with a large  size and age at maturity, low fecundity and high parental 

investment. They have low annual production and are dependent on low early-life mortality for 

population success (Hoff 2009, Wheeler et al. 2020).  They are oviparous, depositing a fertilized egg in a 

leathery shelled case (egg capsule or mermaid purse) that protects the embryo while it develops. In cold 

water environments, embryo development can be many months to years and embryos are vulnerable 

for long periods to pre-hatching mortality due to disturbance of the substrate or predation by 

gastropods (Cox et al. 1999, Lucifora and Garcia 2004, Hoff 2009). Information on the distribution of egg 

cases, the length of gestation and overlap with commercial fisheries or other marine industries is 

required to identify potential threats during embryo development.  

Basic life history information on the distribution of Winter Skate egg cases on the Scotian Shelf and the 

time required for gestation is sparse. The Recovery Potential Assessment for Winter Skate (DFO 2017) 

identified a concentration of Winter Skate purses in an area north of Sable Island, based on unpublished 

data from research (RV) surveys conducted by Fisheries and Oceans Canada (DFO) between 2005 and 

2012. Parent et al. (2008) reported that captive Winter Skates at the Biodome in Montreal, Quebec bred 

year round, and incubation times averaged 371 days. Sulikowski et al. (2003) reported that two Winter 

Skate eggs hatched in 1.5 years in the New Hampshire aquaria. Simon and Frank (1998) reported that 

Winter Skate egg cases had been maintained in aquaria for over a year without hatching. 
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This report describes some of the activities and products of a skate research program that coincided 

with the start of a fishery directing for Winter Skate on the Eastern Scotian Shelf in 1994. Capture of 

multiple females extruding eggs in some commercial fishing sets on Sable Island Bank in 1997 created an 

opportunity to rear Winter Skate embryos in aquaria.  Sites with high concentrations of eggs may have 

important features for embryonic development (Hoff 2016) and the observations of Winter Skates 

aggregating and releasing eggs raised interest in whether Sable Island Bank could be a nursery area for 

skate eggs. At the same time, a fishery directing for Sea Cucumber with bottom otter trawl gear was 

emerging near Sable Island Bank. This fishery, and the potential for others to occur in areas important 

for skate reproduction, generated interest in mapping skate egg case distributions on the Scotian Shelf. 

Historically, skate egg cases were not recorded on annual DFO research vessel (RV) surveys. An 

identification guide based on Vladykov (1936) was introduced in 2005 to assist identifying egg cases 

collected from RV surveys of Georges Bank and the Scotian Shelf. The presence of bore holes on 

retained egg cases was recorded as an indicator of gastropod predation (Cox et al 1999, Lucifora and 

Garcia 2004). Finally, this report examines juvenile skate distributions observed from annual RV surveys 

as well as the occurrence of egg cases during dedicated commercial species surveys (Snow Crab, Arctic 

Surfclam) for insights on potentially important skate habitat on the Scotian Shelf.  

2. Rearing project  

2.1 Methods 

In October 1997, a fishing vessel captain contacted J. Simon to report that he had caught a 

concentration of large female Winter Skate that were extruding egg cases on to the boat deck. The exact 

time and location of encountering the laying skates were not recorded but the sets occurred between 

Oct 15-20, 1997, southwest or west northwest of Sable Island. Two hundred egg cases were collected, 

transported to shore, and held for a month in a lobster trap at 4 m depth at the bottom of Larry’s River, 

NS. They were moved to the DFO Halifax Lab (Halifax, NS) and maintained for approximately a year in 

tanks with seawater supplied from the bottom of Halifax Harbour. When the Halifax Lab was closed in 

late 1998, the remaining egg cases were transported to Bedford Institute of Oceanography (Dartmouth, 

NS) lab facilities supplied with seawater taken from the bottom of Bedford Basin. Temperature records 

for both facilities have been lost, but the temperature regime would be similar to that experienced on 

Sable Island Bank.  Some egg cases were opened and examined but sampling was restricted after a 

fungal infestation caused several mortalities because of concerns about further purse mortalities. 

Embryos was classified using the seven developmental stages proposed by Musa et al. (2018).  

2.2 Results  

No development was visible in five egg cases that were opened and examined in January 1998 (Figure 

1a) (stage 1).  Two egg cases examined on August 12, 1998 revealed developing young with filamentous 

gills and the beginnings of a small disk (Figure 1b, c) (stage 4). The one embryo sacrificed in April 1999 

(Figure 1d) was almost fully developed and had absorbed about 50% of the yolk (stage 5). Three egg 

cases hatched August 1-4, 1999 (Figure 1e). A total of 22 skate eggs hatched between August 1-2nd and 

August 26th, 1999. 
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Purse size ranged from 70-86 mm in length to 45-51 mm in width (Table 1). The total length (TL) of 

newly hatched individuals ranged from 13.7-16.5 cm with a weight of 12.3-19g. The total number of 

days to hatching ranged from 650-680 days. 

Table 1. Measurements and weights of egg cases and newly hatched Winter Skate collected from near 
Sable Island, NS, in October 1997.   

Dimensions Number Average Length 

(mm) (range) 

Average Width 

(mm) (range) 

Weight (g) (range) 

Egg cases 25 79 (70-86) 48 (45-51) - 

Newly hatched 22 151 (137-165) - 15.5 (12.3-19) 

3. Skate egg case identification guide 

3.1 Methods 

Egg cases retained from the RV surveys were examined and observations collected on condition of the 

case (viability), dimensions (length and width), the presence of a yolk or embryo, embryo dimensions 

(length and width), and the occurrence of bore holes. Where possible, embryos were used to confirm 

the identity of the case. For example, a yellow mark on the tail of a juvenile Smooth Skate is also 

apparent on the embryo. A two page guide showing egg case features for seven skate species and a key 

to the five common species was developed for use on the RV surveys (Appendix 1). Colour photos were 

added to Vladykov (1936) guide and key characters for distinguishing egg cases were emphasized. 

Characters for R. radiata were combined with R. scabrata (a synonym of Thorny Skate). 

3.2 Results 

Frequency distributions of egg case lengths for four skate species occurring on the Scotian Shelf are 

shown in Figure 2 (all descriptions refer to body length). Little Skate produce the smallest egg cases, 

followed by Smooth Skate.  Egg case lengths of Smooth, Thorny and Winter skates overlap but the 

texture and shape of the cases differ. Those of Smooth Skate have smooth surfaces whereas those of 

Thorny Skate have longitudinal ridges or striations (Appendix 1). The egg cases of Smooth and Thorny 

skates have lateral keels and are flat on one side and convex on the other. In contrast, Little and Winter 

skate egg cases are rounded dorsally and ventrally and without lateral keels. Little and Winter cases are 

similar in appearance but there was no overlap in size. Only 2% of the Little Skate egg cases lengths > 55 

mm, while 1.5% of Winter Skate egg cases were < 68 mm length.  

Barndoor and Jensens skate egg cases were much larger (>100 mm) than other Scotian Shelf species. 

The two Barndoor Skate egg cases examined were 136 and 137 mm, and the four Jensens Skate egg 

cases ranged from 111-118 mm. No Spinytail Skate egg cases were recorded but they were included in 

the guide due to their possible occurrence in deep tows on the Scotian Shelf and Georges Bank (Sulak et 

al. 2009). 
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4. Skate egg case distributions from the RV surveys 

4.1 Methods 

Sampling protocols were established in the 2005 summer 4VWX RV survey to record and retain all skate 

egg cases, including partial or damaged, to ensure that all potential locations would be detected. Three 

annual surveys were conducted; during the winter on Georges Bank and on the Eastern Scotian Shelf 

(Northwest Atlantic Fishing Organization Sub-Divisions 4VsW survey), and during the summer in the Bay 

of Fundy and Scotian Shelf (Divisions 4VWX survey) (Claytor et al. 2012). Consistently accurate at-sea 

identifications were problematic, so egg cases from the 2005 through 2012 RV surveys were recorded 

onboard as unknown (code 1224) and retained for identification on shore. These species specific data 

were later merged with georeferenced research survey data replacing species unknown where possible. 

Both number and weight were usually recorded but number had to be estimated for 52 sets where only 

weight was recorded. After 2012, egg cases were only recorded if they appeared whole and viable. 

4.2 Results 

Protocols for recording and retaining skate egg cases were inconsistently applied and some but not all 

egg cases were retained for identification from sets in which they were recorded from 2005 through 

2012. Following the 2012 surveys, all egg cases were recorded as unspecified and none were retained 

for onshore identification. Therefore, the following descriptions of individual species distributions are 

based on a subset of the 2005-2012 survey data. The one exception is a record of three Barndoor egg 

cases (number estimated from a recorded catch weight of 260 g) caught in a 460 m tow during the 2017 

summer 4VWX summer survey.  

A total of 2,354 egg cases were observed in 5,101 RV survey sets between 2005 and 2019 (Table 2). 

Eighty-one percent of the egg cases collected between 2005 and 2012 were identified to species. The 

most common species identified were Thorny Skate (n=600) followed by Winter Skate (568). Smooth 

Skate (211) and Little Skate (247) were relatively common whereas Jensens (4) and Barndoor skates (6) 

were rare. Barndoor Skate cases were recorded in three sets and the Jensens Skate egg cases were 

captured in a single set in 450 m in 2011. In addition, the 2010 summer survey caught 8 Catshark 

(Apristurus) egg cases in three sets at depths between 460 and 660 m. 

Thorny Skate egg cases were most commonly found on the eastern Scotian Shelf with scattered 

observations in Divisions 4X and 5Z (Figure 3). Abundance was highest around the edges of Banquereau 

Bank  and along the edges of the Laurentian Channel. There was a broad area on the shelf from 

longitude 61W to 64W in which no Thorny Skate egg cases were recorded. Smooth Skate egg cases were 

distributed primarily along the edges of the Laurentian Channel with scattered occurrences across the 

remainder of the Scotian Shelf (Figure 4). Of interest is a small concentration near Grand Manan in the 

Bay of Fundy (Figure 4). Winter and Little skate egg case distributions almost overlap with highest 

concentrations for both species observed on Sable Island Bank and Georges Bank (Figure 5, 6). As well, 

there are scattered observations near Banquereau Bank, Browns Bank  and the upper Bay of Fundy. 
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Table 2. Total numbers of skate egg cases caught by species  during the RV surveys in Div. 4VWX and 5Z. 
Year Skate Species Total 

cases 

Number of 

sets examined Barndoor Thorny Smooth Little Winter Jensens Unknown 

2005 - 19 1 4 4 - 59 87 109 

2006 - 82 48 17 380 - 9 536 375 

2007 - 167 46 12 39 - 73 337 353 

2008 - 13 8 19 44 - 15 99 331 

2009 - - - - - - 94 94 316 

2010 1 188 63 151 83 - 31 517 370 

2011 2 80 42 42 18 4 27 215 378 

2012 - 51 3 2 - - 82 138 364 

2013 - - - - - - 118 118 513 

2014 - - - - - - 34 34 373 

2015 - - - - - - 32 32 281 

2016 - - - - - - 32 32 442 

2017 3 - - - - - 33 33 314 

2018 - - - - - - 24 24 144 

2019 - - - 0 - - 54 54 438 

Total 6 600 211 247 568 4 718 2354 5,101 

 

Barndoor Skate egg cases occurred in two tows on Georges Bank and one tow off LaHave Bank (western 

Scotian Shelf) (Figure 7). The sole occurrence of Jensens Skate was also a tow off LaHave Bank (Figure 8).  

Unknown skate egg cases show the same pattern as when all species are added together with an 

additional area of concentration near the edge of the Scotian Shelf at longitude 64 W (Figure 9).  

5. Juvenile skates from the RV surveys (1996-2019) 

5.1 Methods:  

Juvenile skate distributions from the RV survey records were used to identify potential locations of 

important skate habitat on the Scotian Shelf. All individuals < 16 cm TL were combined by set for 

Smooth Skate and <18 cm TL for Thorny Skate as an approximate estimate of individuals aged less than 

one year (YOY). Winter and Little skate distributions could not be examined individually: individuals < 40 

cm are combined into a single category because of difficulties in reliably distinguishing immature 

individuals onboard the survey vessel. After examining the numbers at length data for both species all 

Winter and Little skates less than 18 cm TL were combined.  

5.2 Results 

Thorny Skate YOY were distributed across a similar but slightly broader area than egg cases but with 

different peaks in distribution. In the Sydney Bight area, egg cases were mostly found along the edge, 

but the YOY were broadly distributed throughout the zone (Figure 10). There were also concentrations 

on the western Scotian Shelf northeast of Browns Bank and in the Bay of Fundy and on the northeast 

peak of Georges Bank.  
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Smooth Skate YOY showed similar patterns in abundance to egg cases, but abundance was relatively 

higher on the western portion of the Scotian Shelf (Division 4X) than to the east (Division 4VW) (Figure 

11).  High concentrations of YOY in the deeper waters north of Georges Bank and extending up to the 

Grand Manan area (Figure 11) may reflect an overlap in distribution with the deep water concentrations 

of Smooth Skate in the US waters of Gulf of Maine (COSEWIC, 2012).  Winter/Little skate YOY exhibit 

similar distributions as egg cases (Figure 12), but with some interesting differences. On Georges Bank, 

the patterns of distribution were similar for both life stages, but the abundance of YOY was relatively 

higher on Browns Bank and the upper Bay of Fundy than observed for the egg phase. On Sable Island 

Bank, the highest concentrations of the two species occurred north and west of Sable Island during the 

egg case phase, whereas YOY were caught primarily southwest of the island. 

6. Other Surveys 

6.1 Methods  

Two other fishery independent surveys were examined for records of skate egg cases. Both surveys 

were designed to assess the abundance of a single commercial species but also record bycatch. A single 

exploratory survey for Arctic Surfclam (Mactromeris polynyma) on Banquereau Bank area in 2010 used a 

hydraulic clam dredge in depths <100 m. Skate egg cases were recorded but not identified to species. 

The other, more comprehensive data source is a bottom trawl survey for Snow Crab (Chionoecetes 

opilio) on the Scotian Shelf. The survey has been sampling fixed stations annually since 1996 using  a 

Nephrops bottom trawl designed to dig into soft sediments (Zisserson 2015).  The number of sets 

sampled increased annually from 24 in 1996 to 429 in 2002. Since 2004, the survey has expanded to 

cover all of 4VW and parts of 4X. Approximately 400 (369 – 414) stations are sampled annually with 

some minor alterations between years. Only egg cases that appear viable are recorded and none are 

identified to species. Mean numbers of egg cases per tow were calculated for two time periods 1996-

2011 and 2012-2019, based on an apparent reduction in abundance in the more recent time period. 

6.2 Results  

Only 11 skate egg cases were recorded from a total of 309 sets during the Arctic Surfclam survey. There 

was no evidence of concentrations in distribution as skate egg cases were scattered across the bank 

(Figure 13). 

A total of 8403 sets were examined from the Snow Crab survey time series with skate egg cases 

(unspecified) occurring in 759 sets (Table 3). The percentage of sets occupied by year decreased steadily 

from a maximum of about 19% in 2002 and 2004 to less than 5% since 2012 (Figure 14). Egg cases 

occurred throughout the surveyed area with higher concentrations along the edge of the Laurentian 

Channel and the Sable Gully and fewer egg cases south of Cape Breton, along the coast of mainland 

Nova Scotia in the nearshore waters, and south of Sable Island (Figure 15). The time series indicates a  

reduction in abundance and distribution across the entire survey area (Figure 16), especially north of 

Banquereau Bank. 
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Table 3. Annual sampling effort and number of sets with skate egg cases during the Snow Crab survey. 

Year Positive Sets Total sets Year Positive sets Total Sets 

1996 - 24 2008 33 405 

1997 2 150 2009 30 407 

1998 13 213 2010 28 407 

1999 51 274 2011 32 414 

2000 68 322 2012 20 407 

2001 71 359 2013 16 408 

2002 82 429 2014 14 359 

2003 37 356 2015 11 413 

2004 73 379 2016 16 411 

2005 37 389 2017 11 364 

2006 40 374 2018 13 384 

2007 46 378 2019 15 377 

 

7. Natural Mortality Sources 

7.1 Methods and Results 

While identifying skate egg cases to species, the presence and number of bore holes were also recorded. 

A total of 112 bore holes were noted on skate egg cases. Most of the records are located on the edge of 

the Laurentian Channel, the head of the Gully and WNW of Sable Island (Figure 16). These had the 

appearance of holes drilled by species of whelk that feed upon skate eggs (Appendix 1). The proportion 

of predated eggs cannot be estimated because bore holes were not recorded consistently. 

8. Discussion 

This study updates and supports previous observations of Winter Skate spawning, egg case development 

and distribution on the Scotian Shelf (Simon and Frank 2000, Simon et al. 2003, DFO 2017). It also 

provides specific information on the distribution of skate egg cases as observed in the RV surveys, and a 

picture guide and key to aid in species identification. 

 

Winter Skate egg case development 

Winter Skate egg cases collected from the Scotian Shelf required a longer incubation time (22 months) 

than the approximately 12 months observed for egg cases incubated at the Montreal Biodome (Parent 

et al. (2008) and 18 months at the University of New Hampshire (Sulikowski et al. 2003). The longer 

hatching time may be due to ambient temperatures. Parent et al. (2008) reported that Winter Skate egg 

cases incubated at the Biodome experienced relatively constant temperatures (9.3-9.8 C in winter and 

9.7-10.3 C in summer). Although their summer temperature range is likely close to the bottom 

temperatures experienced by skate eggs reared in our experiment, the winter temperatures are higher 

than would be anticipated in Halifax Harbour or on the Scotian Shelf.  Bottom water temperatures 

measured during RV surveys of Sable Island Bank, where the egg cases were collected, were around 2.9 
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C in March and 5.0 C in July (1996-2000). Therefore the total degree days available to the egg cases 

would be higher at the Montreal Biodome than Halifax Harbour and the Scotian Shelf. A gradient in 

hatching times has also been observed for Little Skate, with eggs laid in the spring hatching in about 25 

weeks whereas eggs laid in the fall required about 45 weeks (Palm et al. 2011). 

 

Winter Skates bred at the Montreal Biodome produced smaller eggs than observed by Vladykov (1936) 

or this study. Parent et al. (2008) reported that egg cases averaged 60 mm length and 42.9 mm wide, 

compared to 75-86 mm  by 44-52 mm (n=200,Vladykov 1936) and 65-86 mm by  41-54 mm (n=25, this 

study). If the Biodome Winter Skate were collected from the Gulf of St Lawrence, they may be members 

of the Southern Gulf of St Lawrence (GSL) population, which matures at a smaller size (> 42 cm) than 

Winter Skate from the Eastern Scotian Shelf (>72 cm, McEachran and Martin 1977, McPhie and 

Campana 2009). If egg case length increases with the length of the female skate  as observed for Thorny 

Skate (Templeman 1982), then GSL Winter Skate may produce egg cases similar to the sizes reported for 

Little Skate, which also matures at lengths around 42 cm (Frisk and Miller 2009, McPhie and Campana 

2009). 

 

Newly hatched individuals measured in this study are larger than other recorded observations of young 

Winter Skate. Those observed at the Biodome were 11.8 cm TL (Parent et al. 2008) compared to 13.7-

16.5  cm TL in this study. McEachran and Musick (1977) reported that embryos collected from LaHave 

Bank and Gulf of Maine with fully developed spines and mostly absorbed yolk sacs ranged from 11.2-

12.8 cm. It’s possible there was some shrinkage since all of their specimens had been fixed in formalin 

and transferred to diluted alcohol. 

 

Winter Skate reproductive cycle 

 Winter Skate on the Scotian Shelf appear to have a defined reproductive cycle with egg production 

occurring in the early fall, based on this study and observations by Vladykov (1936). Egg production may 

be less seasonal in other regions.  Sulikoswki et al. (2004) found reproductively capable females were 

present most of the year in the Gulf of Maine. Bigelow and Schroeder (1953) reported egg cases were 

laid in summer through December out the year off southern New England, and Winter Skate mated and 

laid eggs year round in the Montreal Biodome (Parent et al. 2008). 

 

Distinguishing features of skate egg cases  

The shape of skate egg cases are morphologically unique to each species and may be used to identify 

specific species (Ishiyama 1958,  Ishihara et al. 2012, Gordon et al. 2016). Important features for 

distinguishing skates of the Scotian Shelf are the shape and relative length of horns, the presence of 

lateral keels and the texture of the egg case body. Egg case length is a useful character for distinguishing 

Barndoor and Jensens skates from other Scotian Shelf skates and also effective for separating sympatric 

Little and Winter skates.  In contrast, Thorny Skate egg case lengths vary throughout their range with 

specimens from northern regions of the Northwest Atlantic measuring 61-74 mm long and from further 

south ranging from 71-96 mm long (Vladykov 1936, Templeman 1982). Vladykov (1936) differentiated 

two morphs that have since been synonymized as Thorny Skate: larger R. scabrata eggs collected from 
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the Scotian Shelf (near Halifax, Sambro Ledges and off Sable Island) and smaller R. radiata cases (Gulf of 

St Lawrence).  

Skate egg case distributions 

Important areas for early life stages of skates have been inferred in other regions, based on observations 

such as high concentrations of skate eggs or juveniles in trawl surveys (for example, Ellis et al. 2005, Hoff 

2008, 2016, Gordon et al. 2016) and a species may use different habitats for the egg and newly 

emergent juveniles phase. Egg case deposition sites (also described as breeding or spawning grounds or 

egg nurseries) are sites used over multiple years where eggs are laid in high densities, on benthic habitat 

that may have stationary materials to help keep eggs anchored (Hoff 2016). The identification of sites 

has been limited by factors such as small, discrete areas making them difficult to locate, an association 

with rocky areas that are difficult to sample, or by occurring in deeper waters that are under sampled 

(Hoff 2008, 2010). Newly emergent juveniles move out of the egg-laying habitat to distinct, adjacent or 

disjunct areas with exceptional habitat quality for young skates and low predation risk (Ellis et al. 2005, 

Hoff 2010, 2016). The juveniles of slope-dwelling skate species may move to deeper water while those 

of shelf-dwelling species move into shallower shelf waters than inhabited by mature skates. An 

ontogenetic shift in depth distribution occurs for all species as they move back to the egg nursery zone 

depths with maturity (Hoff 2010, 2016). 

Insufficient data have been collected during the RV surveys to identify discrete areas of the Scotian Shelf 

that may be nursery areas for Winter Skate egg cases. The highest concentrations of Winter Skate eggs 

occurred on Georges and Sable Island Bank, but were never encountered in high densities. A few 

information sources suggest that Sable Island Bank is an area in which Winter Skate egg deposition has 

occurred. In addition to the spawning event in October 1997 reported here, Vladykov (1936) reported 

encountering females spawning at 50-80 m depths south and west of Sable Island in September 1936. 

There is also an anecdotal report of thousands of Winter Skate egg cases (identified by photographs) 

caught in a single RV set near Sable Island prior to 2013  (J. Simon, pers. comm). The exact location could 

not be confirmed but it was likely one of three RV sets on a cruise  track that started approximately 10 

nautical miles north of Sable Island, steamed due west and then around the western end of the island. 

The area west of Sable Island would have been near the area in which the Winter Skate egg cases were 

collected by industry for the rearing experiment, and by Vladykov (1936). Also anecdotally, windrows of 

skate egg cases have been observed on the shores of Sable Island following storms (W. Stobo, pers. 

comm., quoted in Simon et al 2003). These observations, together with the occurrence of YOY 

Winter/Little Skates to the west of Sable Island indicate that the western part of Sable Island Bank is a 

nursery area for Winter Skate eggs and juveniles. 

Winter Skate may also lay eggs in shallow, coastal areas of the Scotian Shelf. Vladykov (1936) reported 

collecting 100 cases from the bottom of Halifax Harbour, although these cases were all empty and many 

had bore holes. Identifying skate egg cases to species on the Snow Crab and other faunal surveys that 

sample inshore areas with mobile gear (e.g. scallop, lobster) would aid in locating coastal areas where 

Winter Skate might be depositing eggs. 
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Natural mortality of early skate life stages is presumed to be low but other studies have reported high 

incidence of potential predation on egg cases, primarily by gastropod molluscs  (Cox et al. 1999; Lucifora 

and Garcia 2004, Hoff 2009, Gordon et al. 2016). Improved data collection on this aspect would be 

useful in developing sampling programs. 

Sources of uncertainty are inconsistent recording of skate egg occurrences, quality (whether the egg 

case contains a developing embryo), species identification and spatial sampling distribution.  As the 

importance of ecosystem considerations during the RV survey has matured over the years it is likely that 

the recording of skate egg cases has been more consistent. The data reported here include viable and 

non viable egg cases, which has the potential to confound any analysis given that the length of time for a 

non viable purse to degrade is unknown as is differences in the rate of transport. However, damaged or 

decaying skate egg cases can still provide information on location, species identity and predation. 

Ideally, the RV survey database should be modified to incorporate observations on species identification 

and viability of all skate egg cases. Recording skate egg occurrences and identifying them to species on 

other faunal surveys would expand the sampling into areas not sampled by the RV surveys. 

Inconsistent reporting of egg cases in RV survey catches is a source of uncertainty in the  data that 

precludes their use in any analytical analysis, but the general  patterns of abundance should hold and 

guide any future work. Smooth and Thorny skate egg cases were widely distributed on the Eastern 

Scotian Shelf on Banquereau Bank and the slope adjacent to the Laurentian Channel; they were also 

sparsely distributed on the Western Scotian Shelf and the Bay of Fundy. Winter and Little skate egg 

cases overlapped in distribution, occurring on Sable Island and Georges banks. A few Little Skate egg 

cases were also identified from the Bay of Fundy.  The Snow crab survey overlaps the distribution of the 

four species on the Eastern Scotian Shelf, and indicates a decline in the occurrence of skate eggs since 

the early 2000s. 
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Figures 

 

Figure 1a. Winter Skate egg case in January 1998 (three months after capture). 
 

 

Figure 1b. Winter Skate egg case in August 1998 (ten months after capture). 
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Figure 1c. Winter Skate egg removed from capsule in August 1998 (ten months after capture). 
 

 

Figure 1d.  Winter Skate egg in April 1999 (eighteen months after capture) inside case.  
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Figure 1e. Winter Skate egg in April 1999 (eighteen months after capture): embryo after extraction from the case. 
 

 

Figure 1f. Hatched Winter Skate embryo on bottom of aquarium in August 1999 (22 months after 
capture). 
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Figure 2. Egg case length (mm) density distributions for commonly occurring skates on the Scotian Shelf 
(Barndoor not shown). 
 

 
Figure 3. Thorny Skate egg case distribution from RV surveys (2005-2012). 
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Figure 4. Smooth Skate egg case distribution from RV surveys (2005-2012). 
 

 
Figure 5. Winter Skate egg case distribution from RV surveys (2005-2012). 
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Figure 6. Little Skate egg case distribution from RV surveys (2005-2012).  
 

 
Figure 7. Barndoor Skate egg case distributions from RV surveys (2005-2012). 
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Figure 8. Jensens Skate egg case distribution from RV surveys (2005-2012). 
 

 

Figure 9. Unidentified skate egg case distribution from RV surveys (2005-2019). 
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Figure 10. Young Thorny Skate (< 18 cm TL) distribution from RV surveys (1996-2019). 

 

Figure 11. Young Smooth Skate (< 16 cm TL) distribution from RV surveys (1996-2019). 
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Figure 12. Young Winter/Little skates (<18 cm TL) distributions from RV surveys (1996-2019). 

 
Figure 13. Unidentified skate egg case distribution from the 2010 Industry/Science Surfclam Survey. 
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Figure 14. Percent occurrence of skate egg cases from the Snow Crab survey (2000-2019). 

 

 

Figure 15. Unidentified skate egg case distribution from the Snow Crab survey (1996-2011) (mean 
number per tow). 
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Figure 16. Unidentified skate egg case distribution from the Snow Crab survey (2012-2019) (mean 

number per tow).
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1A. Case body length > 100 mm. Horns strong and 

short (horn length < 50% body length.  

   Case 124 to 137 mm long, 63 to 74 mm wide 

(Barndoor skate (Dipturus lævis)   

(see also Jensens Skate (110-122 mm) and  Spinytail 
Skate 134-165 mm)  

4B. Body length  63 to 86 mm, 41 to 57 mm wide.  

   Winter skate (Leucoraja ocellata) 

APPENDIX: IDENTIFICATION KEY TO COMMON SKATE EGG CASES 

 
1B. Case body length < 100 mm. Horns moderate to long, length > 50% case length (go to 2) 
 
2A. Case squarish with one side (dorsal) highly convex and the other (ventral) almost flat;  

visible lateral keels. The longer pair of horns does not exceed the length of the case body (go to 3) 

3A. Exterior surface of case rough with longitudinal ridges  
or striations. Case length 58-90 mm; width 42-63 mm 
(occasionally to 83 mm).   
   Thorny Skate (Amblyraja radiata) 

   
 
 
 
 
3B. Exterior surface of case smooth. Body length  
45-68 mm, width 30-53 mm.  
   Smooth skate (Malacoraja senta) 

2B. Case body elongate with both dorsal and ventral sides highly convex. No or minimal lateral  keel. If 
intact, the length of the horns > body length. Body surface smooth (go to 4). 

4A. Body length 48 to 62 mm long, width 26 to   42 mm.  
   Little skate (Leucoraja erinacea) 
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Thorny Skate egg case 

 

Egg case with bore holes caused by 

gastropod predation (Cox et al. 1999) 

 
Other skate egg cases that might be encountered (see WWF 2012) 

Jensens: hornlike projections, body 111-118 mm long Round: body elongated 43-63 mm long, long stiff 
horns, 
 

Spinytail: oblong, 134-165 mm long, 80-102 mm wide  Deepsea catshark (Apristurus) 

 

 

Egg Case features 


