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Background

Largest fish in the ocean, reach up to 16 m — Endangered (IUCN).
Highly migratory & no genetic difference between sharks from
opposite side of Indian Ocean or between Indian and Pacific Ocean.
Aggregate seasonally at Ningaloo ~ $11.5 million for local economy.
Ningaloo dominated by juvenile male sharks — where are adults?
Tagging shows movement away from Ningaloo highly variable but not

at scales to support lack of population structure.



* When, where and why do they go 'Tag
- Are there sex & S|ze specrflc. diffelr'ences'-’

-
’4.-—‘

- Environment correl.ates?
- Dlve data to understand behaviour”

-

» How many are there — Genetics/CKMR?

- tissue collection, photo ID and length estimates
- genetics to evaluate sibling pairs



- Methods~e tissue sampling, ID and length




Tagging and tissue sampling procedure







Length measurements — stereo DOV

Lock Frame 1069 ( 0.3563 mins) b " Frame 1238

Data

Data view | 3D Measurements X

Family Genus Species Code Number Stage Activity LengthType PotentialError ErrorType Filename Frame Time (mins) Period Period time (mins) Length (mm) X (mm) Y (mm) Z(mm) Range (mm) RMS (mm) Precision (mm)
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing FL WS18-96.LEFT.GOPROG02... 991 0.3302 4268.122 307.997 102,205 -4447.846 4462.642 0.624 17.224
Rhincodontidae Rhincodon  typus 37014001 1 AD Fassing FL WS518-96.LEFT.GOPROG02... 1019 0.3397 4289.633 273.624 143.218 -4476.576 4487.217 3.963 17.841
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing FL WS18-96.LEFT.GOPROG02... 1069 0.3562 4210.557 -112.007 247431 -4188.715 4197.514 1.562 16.015
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing FL WS518-96.LEFT.GOPRO602... 1675 0.5583 4234.391 -266.094 148.987 -3567.411 3580.422 5.108 14.620
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing FL WS18-96.LEFT.GOPROG02... 2797 0.9323 4180.956 -733.126 486.710 -5477.218 5547.457 8.303 24.858
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing TL WS18-96.LEFT.GOPR0OG02... 991 0.3303 4891.628 565.753 606.840 -4204.483 4285.560 4.733 17.083
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing TL WS18-96.LEFT.GOPROG02... 1019 0.3397 4898.902 521.580 603.418 -4315.292 4388.383 1.145 18.355
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing TL WS18-96.LEFT.GOPROG02... 1069 0.3562 4848.748 153.949 704.430 -4151.624 4213.775 6.059 17.511
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing TL WS518-96.LEFT.GOPRO602... 1675 0.5583 4697.117 -45.691 542.593 -3863.988 3902.165 9.214 15.399
Rhincodontidae Rhincodon  typus 37014001 1 AD Passing TL WS18-96.LEFT.GOPROG02... 2797 0.9322 4815.302 -1061.... 844.500 -5179.229 5353.808 14.210 23.410
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Samples to date

e 186 tissue samples to date

* |ID (Wildbook), length and sex for most samples
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Close Kin Mark Recapture — Whale Sharks
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Close Kin Mark Recapture — Whale Sharks

THE CONVERSATION a

T Y




Satellite tagging

* 40 tags deplo

04 Male Female

e Equal sex rati
* Focus on larg:
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Summary of movement — satellite tags
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Seasonal movement
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Males and females
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Large males any different?
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Environmental correlates — SST?
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Environmental correlates - Chlorophyll-a?
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Fine scale vertical movement
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Recovered tags

* Big Mumma (7m ?) — 211 day, 7000+ km track
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Suzie (7 m ?) — 160 day, 6334 km track
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Depth & temperature profile (Suzie)
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Suzie at Dirk Hartog (20 Oct — 4 Nov 2018)
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Suzie at Ningaloo (10 — 25 Aug 2018)
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Significant differences in depth use within individuals




Depth (m)
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Depth range (m)
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Depth (m)

Rate of vertical movement - insight into behaviour
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Depth (m)

Whale shark depth and vertical speed (tag 57824)
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Vertical movement more frequent and slower at night

DAY

NIGHT

Depth and vertical speed: day (tag 163470)

Depth and vertical speed: night (tag 163470)
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Relevance

Timing, distance and routes of Whale Shark movement and migration
relevant to national & International Whale Shark management.

No obvious difference between males and females (timing and
routes).

No closer to understanding reproductive movements.

Recovered tags provided long term data on diving behaviour of Whale
Sharks.

Detailed, long term dive behaviour challenges some theories on dive

behaviour & reveals multiple feeding strategies.



Future directions

* Tissue samples, photo identification and accurate length

measurements on 186 individuals.

* Focus on obtaining data required for robust estimates of Whale Shark

population size and status over the next four years.

* Aim to develop a global CKMR project to help refine connectivity,

adult movement and population size.
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