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Advantages of archival suction cup tag technology

 Non-penetrating attachment to the epidermis without direct injury or
risk of infection

* When whales notice the tag due to placement, they can shed the tags

e Attachment for short-term high-resolution acoustic or video tags to
enable recovery of the tags for data recovery

* Reusable tag technology reduces
the overall cost

* Programmable release times
facilitate recovery

e Data collection can be
maximized by deploying more
tags



Main limitation to suction cup tag technologies

e Attachment times are variable (from hours to days) due to cup
performance, skin condition and behavioral state



History of suction cup tag technology

Dtags
1981 — Deployment of suction cup time-depth recorders Version 1 Version2 Version3  Version 4
deployed by Goodyear

1998 — Crittercam — short-term time-depth/audio/video
tag deployments on a range of cetacean species
developed by Marshall/National Geographic

1999 - First high resolution archival acoustic and movement
tags (Dtags) developed by Johnson & Tyack deployed 1999
on North Atlantic right whales 2001 2010 2016

2000 - First Dtags deployed on deep diving sperm whales
CATS Tag
2015 - First suction cup high resolution archival video
and movement tags (CATS) deployed on
humpback whales

Goodyear 1981; Burgess 2000; Johnson & Tyack 2003 — Images courtesy of M. Johnson



Design and Development of Suction Cup Tags



Tag Deployment: Cantilever and Hand Poles

Photos: C. Hotchkin. NMFS permits #775-1875 Video: D. Cusano, NMFS Permit #17355



Tag Deployment: Uncrewed Aerial Vehicles

***video content removed by MMC due to pdf upload size restrictions***

Video Ocean Alliance/NOAA - MMHRSP permit #24359



Tag Deployment: Uncrewed Aerial Vehicles

Wiley, D.N., Zadra, C.J., Friedlaender, A.S., Parks, S.E., Pensarosa, A., Rogan, A., Alex Shorter, K., Urban, J. and Kerr, |., 2023. Deployment of biologging tags on free
swimming large whales using uncrewed aerial systems. Roval Society Open Science, 10(4), p.221376.



Behavior: Fine Scale Movement and Acoustics

e Synchronous
orientation, position
and environmental
acoustic or video data

e High data volume
audio, video and
movement sensor
datasets
* Designed for ~ 2))
shortdeployments o
(hours — days)
Acoustic tags collect synchronous orientation, position and
environmental data to provide context to the observed behaviors



Behavior: Fine Scale Movement and Video
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Ware, Colin, et al. "Bottom side +roll feeding by humpback whales
(Megaptera novaeangliae) in the southern Gulf of Maine, USA." Marine
Mammal Science 30.2 (2014): 494-511.
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Insights only possible from acoustic/video
tag data

e Direct observation of
predator/prey interactions

e Detailed context, call types
and call rates of sub-surface
sound production to inform
passive acoustic monitoring

* Behavioral response to
sounds in the environment

e Subsurface behaviors and
behavioral interactions

Videsen, Simone KA, et al. "Cheap gulp foraging of a giga-predator enables efficient exploitation of sparse prey." Science Advances 9.25 (2023): eade3889.



Right whale suction cup tag discoveries

Response to disturbance

Nowacek et al. 2001, Johnson & Tyack 2003, Nowacek et al. 2004, Parks et al. 2011,

Christiansen et al. 2020

Passive acoustic monitoring

Matthews et al. 2001, Parks et al. 2012, Parks et al. 2019a,2019b, Nielsen et al. 2019,

Dombroski et al 2020.
Foraging

van der Hoop et al. 2019, Parks et
al. 2012

Health

van der Hoop et al. 2014, Nousek-
McGregor et al. 2014, van der
Hoop et al. 2017

Behavioral Ecology

Root-Gutteridge et al. 2018,
McCordic et al. 2016

Van der Hoop, J. M., Nousek-McGregor, A. E., Nowacek, D. P., Parks, S. E., Tyack, P., & Madsen, P. T. (2019).
Foraging rates of ram-filtering North Atlantic right whales. Functional Ecology, 33(7), 1290-1306.
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