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Supplementary material S1. An instrumented female Weddell seal, located in Erebus Bay, Ross Sea, in November 2018. The seal has a video camera attached to her head, an accelerometer attached under her jaw and a magnetometer attached to her back. The seal was instrumented for five days before she was recaptured and all devices were removed. Work completed under DOC-69331-MAR (Image credit T. Iwata).
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	Tag types 
	Purpose
	Description
	Size (mm)
	Mass (g)
	Position 

	Accelerometer 
	Detect jaw opening movements
	Little Leonardo ORI2000-DG3T
/ORI1300-DG3T
	20 (dia) x 73
	52
	Neck

	
	
	
	
	
	

	TDR/magnetometer
	3D underwater movement 
	Little Leonardo ORI1300-3MPD3GT
	16.5 (dia) x 90
	42.5
	Back

	
	
	OR W1000L-3MPD3GT
	26 (dia) x 176
	120
	

	
	
	
	
	
	

	GPS/accelerometer/TDR
	Location of the animal
	Techno SmArt Axy-Trek Marine
	56 x 24 x 13
	26
	Head 

	
	
	
	
	
	

	Camera
	What the animal is seeing/eating and 
	Little Leonardo DVL1300M130-VD3GT-2R 
	60 x 22 x 31
	60
	Head 

	
	observing the surrounding environment
	OR CATS-Cam Wireless CC v7–6.1.x 
	38 (dia) x 130
	280
	

	
	
	
	
	
	

	VHF tag
	Relocate the animal to remove equipment 
	ATS MM150 Marine Mammal Backmount
	13 (dia) x 58
	20
	Back


Supplementary material S2.  Details of each of the tags used in our study.  We utilised a variety of bio-logging devices to gather data during the study period, some of which is presented within this paper and others are reported elsewhere. We include the make and model of each tag, the size, mass, and the position it was attached to the seals. We used two different types of accelerometers, magnetometers, and cameras. The models attached to the seals discussed in the present study are outline in Supplementary material S3.  
Supplementary material S3. An outline of the bio-logging equipment that was attached to each seal reported in this manuscript. The remaining seals are discussed in Foster-Dyer et al. (in review). Seals tagged in 2019 were not fitted with accelerometers, hence the NA for WS19-39. Body mass for the total weight calculations are reported in Supplementary material S10.
	Seal ID
	Accelerometer
	TDR Magnetometer
	GPS
	Camera
	VHF
	Total weight 

	WS18-13
	ORI1300-D3GT
	ORI1300-3MPD3GT
	Axy-Trek Marine
	DVL1300M130-VD3GT-2R
	ATS MM150
	200.5g (0.7% body mass)

	WS18-16
	ORI1300-D3GT
	ORI1300-3MPD3GT
	Axy-Trek Marine
	DVL1300M130-VD3GT-2R
(attached to cheek)
	ATS MM150
	200.5g (0.8% body mass)

	WS18-17
	ORI1300-D3GT
	W1000-3MPD3GT
	Axy-Trek Marine
	DVL1300M130-VD3GT-2R 
	ATS MM150
	278g (1.0% body mass)

	WS19-39
	NA
	ORI1300-3MPD3GT
	Axy-Trek Marine
	DVL1300M130-VD3GT-2R
	ATS MM150
	200.5g (0.7% body mass)



Supplementary material S4. While not discussed at length within this paper, the authors support research that investigates and reports on the impact of bio-logging devices on animal welfare and behaviour. To the best of our knowledge, devices fitted for a short period that weigh no more than 1-2% of the body mass and utilise infrared (IR) lighting have minimal impact on behaviours displayed by large marine mammals. However, targeted investigation into this impact is strongly recommended. We suggest a protocol to assess these effects, such as experimenting with IR light detection on captive phocids, or assessing mass change, or the length and depths of dives between instrumented and non-instrumented wild individuals. A key challenge lies within determining the control state, given that these animals already display high levels on individual variability and a number of external factors may impact behaviour. However, precedent for further investigation exists. 
Recently, Robstad et al. (2021) found that Eurasian beavers fitted with bio-logging devices lost weight on average during the study period, while the control group (without tags) gained weight across the same period, indicating that the devices may have had a negative impact on their ability to forage. However, McMahon et al. (2008) and Mazarro and Dunn (2009) investigated the impact of bio-logging devices on Pacific harbour seals (Phoca vitulina), southern elephant seals (Mirounga leonina) and Weddell seals, and determined the instruments had minimal impact on individual survival and mass gain during the tagging period. Field et al. (2011) also reported minimal short-term negative impacts on Weddell and elephant seals following instrument removal. As the findings of Robstad et al. (2021) highlight the potential for bio-logging equipment to negatively impact study species, we support future works that increase our understanding of these impacts, particularly those of IR light, especially for large deep-diving marine mammals, such as Weddell seals.



	Supplementary material S5. Qualitative descriptions of sponge foraging observations recorded while studying behaviours of lactating Weddell seals in the austral spring of 2018 and 2019 in Erebus Bay, Antarctica. Observations were made using animal-borne video recorders attached to either the head or cheek of each seal. Videos of encounters are also available. 

	Seal ID
	Date Time (NZDT)
	Depth
	Details

	WS18-13
	13:07 21 Nov 2018
	239.2 m 
	While swimming rapidly along the seafloor, the seal approached a large Rossella cf. racovitzae sponge with a wide and easily-accessible cavity. She circled around the sponge once and then put her head into the sponge cavity, where it stayed for six seconds. She then removed her head from the sponge and continued travelling along the seafloor. It was unclear if she encountered any prey.

	WS18-16
	13:22 28 Nov 2018
	47.6 m
	Pup observation. During a period of repetitive synchronous shallow diving, the tagged seal travelled to seafloor where she located her pup with its head inside sponge. She nudged her pup with her snout and then rested on the benthos close by. After 10 seconds, the mother-pup pair then continued descending along the seafloor before returning to the surface shortly after.

	WS18-17
	13:15 29 Nov 2018
	165.2 m
	While swimming directly above the seafloor, the seal approached a R. cf. racovitzae sponge and appeared to press her head through its small opening. She removed her head from the sponge after four seconds and continued travelling along the seafloor. 

	
	13:16 29 Nov 2018
	160.2 m
	Twenty-five seconds after the first sponge encounter, the seal swam up to another sponge and again pressed her head through the small opening into the sponge cavity. The seal had her head inside the sponge for seven seconds before removing her head from the sponge and continuing along the seafloor.  

	
	13:16 29 Nov 2018
	153.6 m
	The seal swam above two more glass sponges without stopping, she then approached another R. cf. racovitzae sponge and appeared to press her head through its small opening. She had her head in the sponge for seven seconds and when she removed her head from the sponge she was chewing. The seal was visibly chewing for approximately 15 seconds. Exactly what she was chewing was unable to be determined.

	WS19-39
	22:10 04 Dec 2019
	161.3 m 
	Non-invasive. While rapidly swimming above the seafloor, the seal circled back to inspect a sponge after swimming past. The seal appeared to nudge the sponge surface and then rapidly swam off, possibly in pursuit of prey.






Supplementary material S6. Video footage taken by an animal-borne video recorder attached to lactating Weddell seal WS18-13 in Erebus Bay, Antarctica. This observation occurred at Big Razorback on 21 November 2018, at 13:07 (NZDT). The camera is attached to the head of the seal, with her snout visible in the bottom half of the image. The video shows the seal swimming along seafloor before approaching a large glass sponge (Rossella cf. racovitzae). The seal circles around the sponge once, then puts her head inside the sponge cavity. After six seconds, the seal removes her head from the sponge and continues swimming along the seafloor. It is unclear whether the seal found prey inside the sponge. This observation occurred at 239.2 m deep. The image appears red due to the camera’s LED light. 
Supplementary material S7. Video footage taken by an animal-borne video recorder attached to lactating Weddell seal WS18-16 in Erebus Bay, Antarctica. This observation occurred at Big Razorback on 28 November 2018 at 13:22 (NZDT). The camera is attached to the right cheek of the seal, with the side of her face and whiskers visible in the left portion of the image. The image appears red due to the camera’s LED light. The video shows the seal descending from the breathing hole, swimming steadily above the seafloor. She then extends her neck and circles around, appearing to hover above the benthos as she locates her 29-day old female pup with its head in a large glass sponge (Rossella cf. racovitzae) at 47.6 m deep. She then swims closer and nudges her pup once with her snout, and appears to settle of the seafloor next to the sponge. The seal waits there for 10 seconds before continuing to descend further along the seafloor with her pup. The pair then return to the surface together. 
Supplementary material S8. Video footage taken by an animal-borne video recorder attached to lactating Weddell seal WS18-17 in Erebus Bay, Antarctica. This observation occurred over a 2-minute period at North Base on 29 November 2018, beginning at 13:15 (NZDT). The seal had the camera attached to the top of her head, and her snout and some fur is visible in the bottom of the image. The image appears red due to the camera’s LED light. The video shows the seal swimming along the seafloor, appearing to search between rocks and in crevices, presumably looking for prey. The seal briefly inspects one sponge, before continuing swimming. After 20 seconds, she approaches another glass sponge (Rossella cf. racovitzae) and appears to immediately press her head through its small opening. She the removes her head from the sponge and continues. The seal repeats this process twice more on the same dive, and when she removes her head from the final sponge, the seal is visibly chewing for approximately 15 seconds. What the seal was eating was unable to be determined. The sponge encounters occurred at a mean depth of 159.7 m (± 4.75 SD).
Supplementary material S9. Background data for each of the seals identified as sponge foragers and their pups in Erebus Bay, Antarctica (Rotella, 2018). Seal ID refers to the number assigned to the seal in our study. Flipper-tag refers to the unique identifier assigned by the long-term Erebus Bay demographic study. Year is the year the seal was observed. Pup ID is the identifying number on the flipper tag of each pup. Location refers to where the seal was observed. Bold indicates the year the seal was observed in our study. We have also included the identifying data for the years following our study period prior to publication.  
	Seal ID
	Flipper tag
	Year
	Pup ID
	Location

	WS18-13 
	 8827C
	2007
	7962A
	Inaccessible Island

	
	
	2009
	9065A
	Big Razorback

	
	
	2010
	0387C
	Tent Island

	
	
	2011
	0869C
	Tent Island

	
	
	2012
	2278C
	Big Razorback

	
	
	2013
	3027C
	Turtle Rock 

	
	
	2014
	NA
	Nth Glacier Tongue

	
	
	2015
	0000C
	Turtle Rock

	
	
	2016
	6293C
	Big Razorback

	
	
	2017
	6679C
	Big Razorback

	
	
	2018
	8355C
	Big Razorback

	
	
	2019
	0237D
	Big Razorback

	
	
	
	
	

	WS18-16 
	8763C
	2015
	5843C
	South Base

	
	
	2016
	6392C
	Turks Head

	
	
	2018
	8370C
	Big Razorback

	
	
	2019
	NA
	Nth of Glacier Tongue

	
	
	2020
	1659D
	Nth of Glacier Tongue

	
	
	2021
	2318D
	Tent Island

	
	
	
	
	

	WS18-17  
	1043C
	2007
	7748A
	Turks Head

	
	
	2009
	9197A
	Little Razorback

	
	
	2010
	0537C
	Tent Island

	
	
	2011
	1044C
	Turks Head

	
	
	2012
	1875C
	Big Razorback

	
	
	2013
	3685C
	Northern Ross Island

	
	
	2014
	4327C
	Turks Head

	
	
	2015
	5792C
	North Base

	
	
	2016
	NA
	Nth of Turks Head

	
	
	2017
	7792C
	North Base

	
	
	2018
	8359C
	North Base

	
	
	2019
	0633D
	North Base

	
	
	2021
	NA
	Nth of Turks Head

	
	
	
	
	

	WS19-39 
	0400C
	2010
	NA
	Hutton Cliffs

	
	
	2013
	NA
	Tent Island

	
	
	2015
	NA
	Nth of Glacier Tongue

	
	
	2017
	7199C
	McMurdo Station

	
	
	2018
	8710C
	Pram Point

	
	
	2019
	0681D
	Pram Point

	
	
	2020
	1395D
	Pram Point

	
	
	2021
	2571D
	Pram Point



Supplementary material S10.Demographic and physiological data for study population of lactating Weddell seals tagged in springtime of 2018 and 2019 in Erebus Bay Antarctica. All seal were fitted with time-depth recorders (TDR) and animal-borne video recorders for approximately five days (mean = 4.6, SD = 1.1). Data includes seals that were observed investigating sponges and those that were not. Most seals were unknown age (known age seals are indicated by *). For the remaining seals, age was estimated based on year of first observation and breeding history, with an assumption that the first pup was born when the seal was 7 years old (Hadley et al. 2006). Observed foraging refers to whether the seal was seen foraging in video footage or diving to foraging depths (>50 m) in the TDR data. Observed sponge foraging refers to whether the seals were observed investigating in glass sponges in the video footage. Dataset is analysed in Foster-Dyer et al. in review. 
	Seal ID
	Location
	Date tagged
	Mass (kg)
	Est. Age (years)
	Pup age (days)
	Previous pups
	Observed foraging
	Observed sponge foraging

	WS18-01
	Tent Island
	12/11/2018
	272
	7
	16
	-
	No
	-

	WS18-02
	Tent Island
	12/11/2018
	432
	9
	16
	2
	Yes
	-

	WS18-03
	Tent Island
	12/11/2018
	373
	8
	18
	1
	No
	-

	WS18-04
	Big Razorback
	13/11/2018
	304
	11
	19
	4
	No
	-

	 WS18-05
	Big Razorback
	13/11/2018
	379
	14
	19
	7
	No
	-

	 WS18-06
	Big Razorback
	14/11/2018
	367
	11
	16
	3
	Yes
	-

	WS18-08
	Tent Island
	15/11/2018
	270
	7
	17
	-
	No
	-

	WS18-09
	Hutton Cliffs
	16/11/2018
	450
	9
	19
	2
	No
	-

	WS18-10
	Hutton Cliffs
	18/11/2018
	329
	15
	21
	8
	No
	-

	WS18-11
	Hutton Cliffs
	18/11/2018
	299
	8*
	21
	-
	No
	-

	WS18-13
	Big Razorback
	20/11/2018
	305
	16
	24
	9
	Yes
	Yes

	WS18-14
	Tent Island
	25/11/2018
	258
	11
	31
	4
	No
	-

	WS18-15
	Tent Island
	25/11/2018
	294
	10
	33
	3
	Yes
	-

	WS18-16
	Big Razorback
	27/11/2018
	263
	9
	29
	2
	Yes
	Yes - pup

	WS18-17
	North Base
	28/11/2018
	287
	16
	26
	9
	Yes
	Yes

	WS18-19
	North Base
	28/11/2018
	282
	9
	30
	2
	Yes
	-

	WS18-20
	North Base
	28/11/2018
	263
	8
	30
	1
	Yes
	-

	WS18-21
	North Base
	29/11/2018
	307
	7
	31
	-
	Yes
	-

	WS19-27
	Hutton Cliffs
	19/11/2019
	365
	9
	26
	2
	Yes
	-

	WS19-30
	Big Razorback
	20/11/2019
	318
	12
	28
	5
	Yes
	-

	WS19-36
	Big Razorback
	28/11/2019
	242
	10
	32
	3
	Yes
	-

	WS19-39
	Pram Point
	2/12/2019
	290
	9*
	29
	2
	Yes
	Yes

	WS19-40
	Turks Head
	3/12/2019
	311
	8*
	33
	0
	Yes
	-

	WS19-41
	Pram Point
	4/12/2019
	288
	10*
	37
	1
	Yes
	-

	WS19-42
	Turks Head
	5/12/2019
	314
	9
	32
	2
	Yes
	-

	WS19-43
	Turks Head
	7/12/2019
	252
	8
	29
	1
	Yes
	-
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