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[bookmark: _Hlk60847159]Supplemental Materials 1: Detailed methodology for leopard seal predation assessment
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Unpublished records
[bookmark: _Hlk83222276]Sighting networks
Three‘sightings networks’ were established to monitor leopard seal movements within the locations that showed the greatest number of leopard seal sightings (North to South; Northland, Auckland and Otago) (Hupman et al., 2020). In Northland, particularly in the Whangarei/Tutukaka areas the sightings network consisted of LeopardSeals.org researchers/affiliateswho monitored platforms/pontoons known to be used regularly by leopard seals as well as monitoring marinas, beaches and other haul-out sites such as the back of vesselsalong the coastline. Similar protocols were applied in Auckland, however in Otago due to the lack of marinas and sites which were consistently and regularly used by leopard seals, the network relied more heavily on opportunistic data gathering. 

[bookmark: _Hlk83222284]Trail cameras
[bookmark: _Hlk523318674][bookmark: _Hlk83556231][bookmark: _Hlk86237775][bookmark: _Hlk83556238]Within the Northland and Auckland regions, a motion detection 12MP 940nm LED Acorn Ltl-5210A Infrared Trail Camera (powered by 8x AA batteries) was used at two known leopard seal haul-out platforms.The locations chosen for monitoring were based on sightings data from LeopardSeals.org researchers/affiliates or citizen scientists (Hupman et al.,2020). A camera was initially attached to a pile mooring at Westhaven Marina, Saint Marys Bay, Waitematā Harbour, Auckland (36°50’, 174°44’) to which a free-floating pontoon (not accessible by land) was attached. The height of the pontoon varied continually with the rise and fall of the tidewhile the camera remained stationary attached to a pile. The camera monitored the haul-out site between 23 December 2016 and 25 April 2018 and the SD card was replaced every week. The camera was then relocated to a private pontoon in Marsden Cove Marina, Marsden Point, Whangarei Harbour, Whangarei (35°50’, 174°28’) (accessible by land). The camera was installed using a tripod placed on an adjacent pontoon and therefore the height of the camera remained constant (~+1.2 m)relative to the pontoon being observed. The camera monitored the haul-out site between 29 April 2018 and 9 August 2019 and the SD card was replaced every week when sightings were reported and every fortnight/three weeks when no sightings were reported in the region. 

[bookmark: _Hlk83222296][bookmark: _Hlk83143925]Individual identification
[bookmark: _Hlk61450409]Individual identification was completed by taking photographs and/or videos (hereafter referred to as photographs) of leopard seals, examining unique pelage patterns together with scars (e.g.,Hirukiet al., 1999; Forcada and Robinson 2006; Hupman et al.,2020).Photographs were taken from multiple angles including face left, face right, body left, body right and body under (Figure 1). Photographswere assessed for quality and categorised as: (a) poor, (b) fair, (c) good, or (d) excellent quality following Hupman et al., (2018). When photographswere categorised as poor or fair quality they were not used for individual identification. 
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Figure SM1-1: Leopard seal (Hydrurgaleptonyx) photograph angles captured for individual identification.Angles include: A) face left (FL), B) face right (FR), C) body left (BL), D) body right (BR) and E) body under (BU). PhotographS: LeopardSeals.org.

[bookmark: _Hlk83222311]Species confirmation
For species confirmation, each observation of predation or scat was classified with a validation category (using methods adapted from Shaughnessy et al., 2012 and Hupman et al., 2020) as: (1) ‘Certain’ if anobservation of predationor scat was:(a) observed/collected by a LeopardSeals.org researcher/affiliate who confirmed recognisable features of a leopard seal1; (b) observed/collected by citizen scientistsand was accompanied bya ‘proof of presence’ photograph with recognisable features of a leopard seal[footnoteRef:2];(2) ‘Probable’ if an observation of predation or scat was (a) observed/collected but was not accompanied by a ‘proof of presence’ photograph with recognisable features of a leopard seal, but the observation/collection was made by an experienced observer such as a LeopardSeals.org researcher/affiliate or marine mammal tourism operator and (3) ‘Possible’, in that a citizen scientistreported anobservation of predation or collected a scat sample,but no evidence was available. For this study, only observations of predation or scat classified with a validation category of Certain or Probable were used. [2:  Characteristics used to identify leopard seals included their profile (large, very long and slender with a large shoulder and disproportionately large ‘reptilian’ head with a long snout) and colour/pelage pattern (darker dorsally, liberally spotted with light and dark grey, and black spots; relatively sharp line of demarcation along sides; fore flippers light with dark spots; head has broad silver-grey band along upper lip) (Laws 1993; Hupmanet al., 2020).
] 


New Zealand Leopard Seal Catalogue (NZLSC)
[bookmark: _Hlk61445122]The NZLSC contains individually identified leopard seals photographed within NZ (Hupman et al., 2020). Each individual within the NZLSC has been assigned a ‘core catalogue’ number and in some circumstances a ‘nickname’ (LeopardSeals.org unpublished data). Core catalogue numbers are formatted as ‘HLNZ-00x’ and areonly assigned to individuals that have a photographof the left side of the face (although other angles, such as right side of face, right and/or left side of the body and/or body under may also be photographed)(LeopardSeals.org unpublished data). This is to ensure that there is no duplication of individuals within the core catalogue. As such, individuals that do not have a photographof the left side of the face but have photographsof other angle(s) (as above) are assigned a ‘pseudo catalogue’ number in the format of ‘HLNZ-P001’ in anticipation that future photographs collected of that individual may include a photograph of the left side of the face and the individual, and therefore can be upgraded into the core catalogue (LeopardSeals.org unpublished data). All matches and/or any new individuals entered into the NZLSCare confirmed by a minimum of two LeopardSeals.org researchers (following methods described in Hupman et al.,2018).

When good or excellent quality leopard seal photographs were not available, individual identification was not attempted, unless one of the following criteria could be met: (1) the leopard seal could be individually identified to the NZLSC in the field by a LeopardSeals.org researcher/affiliate and/or (2) there were photographs available of a leopard seal, sighted on the same day and and the same location collected from another source.

[bookmark: _Hlk85883778]Individual identification was classified as Certain when a sighting was accompanied by a photograph, and the individual in the photograph was able to bematched to an individual in the NZLSC. Individual identification was classified as Probable when a sighting was not accompanied by a photograph, but the individual was: a) identified in the field by a researcher/affiliate familiar with the NZLSC b) recorded on the same date and location as another sighting in which the individual had been matched to the NZLSC or c) recorded in the same region as a known resident individual matched to the NZLSC, and with no other leopard seals having been sighted in this region either 30 days prior or post the record.

Scat collection
At times, multiple scats were located during the same event, either clustered together (within 30 cm of each other) or separated (>30 cm apart). If the defecations were clustered, it was not always possible to determine if they were part of the same bowel movement or not, therefore, although the number of scats was noted, these were considered to be the same event, and were ‘bundled together’ as one scat (hereafter referred to as a ‘scat bundle’). Alternatively, if the scats were separated (>30cm apart), these were considered to be separate bowel movements and therefore these were collected as separate scats and logged separately. 

Tooth wear
Tooth wear was assessed during each observation of predation or if the seal was present, during scat collection. Assessment was made when photographs showed the individuals teeth by examining for any evidence of tooth wear. Tooth wear was noted as either present (yes) or absent (no). 

Body condition
Body condition was assessed during each observation of predation or if the seal was present, during scat collection. Assessment was made when photographs showed the entire body of the leopard seal (i.e., head to tail) and when the photograph was taken from a perpendicular angle. Leopard seal body condition was scored qualitatively based on the visibility of bony protrusions including the sagittal crest, zygomatic arch, neural spines, rib bones and pelvic bones (see Hupman et al.,2020 for further details). When a body protrusion was visible it was scored as 1 and when it was not visible it was scored as 0 (see Hupman et al.,2020 for further details). Scores were summed, and each leopard seal’s body condition was classified as: (A) severe (score of 5; all bony protrusions were visible); (B) poor (score of 3-4; most bony protrusions were visible); (C) good (score of 1-2; some bony protrusions were visible), or; (D) excellent (score of 0; no bony protrusions were visible) (see Hupman et al.,2020 for further details). If photographs were unavailable, or if the photographs were not suitable for body condition assessment (i.e., not representative of the entire body or not taken from a perpendicular angle), the body condition was classified as undetermined. All undetermined records were excluded from body condition analyses. 
[bookmark: _Hlk60847392]
Registers
A NZ leopard seal ‘predation register’ (PR) was established. The PR contained details of the observation including the: (a) date, (b) time, (c) season, (d) location (including specific details of the site, location region and latitude/longitude), (e) type (intact prey or embedded spines); (f) observer(s) name, (g) seal’s NZLSC number/’nickname’ (if the animal was an identified individual in the NZLSC), (h) seal sex (male or female), (i) seal ageclass (pup, juvenile or adult; see Hupman et al., 2020 for further details) and (j) unique identification number (see above for further details). The PR also contains details of prey species identification including the:(a) prey identification expert’s name(s) and institution(s), (b) prey species identified and (c) certainty of identification (certain, possible, not identifiable).

A NZ leopard seal ‘scat register’ (SR) was established. The SR contained details of the scat including the: (a) date, (b) time, (c) season, (d) location (including specific details of the site, location, region and latitude/longitude), (e) number of scats (representing either individual scats or scat bundles), (f) collector(s) name(s), (g) seal’s NZLSC number/’nickname’ (if the animal was an identified individual in the NZLSC, (h) seal sex (male or female), (i) seal ageclass (pup, juvenile or adult; see Hupman et al., 2020 for further details) and (j) unique identification number (see above for further details). The SR also includes information on scat processing including the: (a) date, (b) processor(s) name, (c) material type(s) recovered and(d) suspected prey type(s) recovered. Lastly, the SR also contains details of prey species identification including the: (a) method of identification (either morphological or DNA sequencing), (b) prey identificationexpert’s name(s) and institution(s), (c) prey species identified and (d) certainty of identification (certain, possible, not identifiable).
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