Accepted Manuscript

Oceanographic drivers of marine mammal and seabird habitat-use across shelf-seas:

A guide to key features and recommendations for future research and conservation
management

S.L. Cox, C.B. Embling, P.J. Hosegood, S.C. Votier, S.N. Ingram

PII: S0272-7714(17)30958-7
DOI: 10.1016/j.ecss.2018.06.022
Reference: YECSS 5898

To appearin:  Estuarine, Coastal and Shelf Science

Received Date: 5 October 2017
Revised Date: 17 June 2018
Accepted Date: 23 June 2018

ESTUARINE
COASTAL

AND

SISIEEESS CIENCE
A

B

Please cite this article as: Cox, S.L., Embling, C.B., Hosegood, P.J., Votier, S.C., Ingram, S.N.,
Oceanographic drivers of marine mammal and seabird habitat-use across shelf-seas: A guide to key
features and recommendations for future research and conservation management, Estuarine, Coastal

and Shelf Science (2018), doi: 10.1016/j.ecss.2018.06.022.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all

legal disclaimers that apply to the journal pertain.



https://doi.org/10.1016/j.ecss.2018.06.022

Oceanographic drivers of marine mammal and seabird habitat-use across shelf-
seas: A guide to key features and recommendations for future research and
conservation management

Cox, SL'**, Embling, CB*, Hosegood, PJ?, Votier, SC* and Ingram, SN*

'Marine Vertebrate Research Unit, University of Plymouth, Plymouth, PL4 8AA, UK

“Marine Physics Research Group, University of Plymouth, Plymouth, PL4 8AA, UK

Environment and Sustainability Institute, University of Exeter, Penryn, TR10 9FE, UK

*Current address: UMR MARBEC SETE, Avenue Jean Monnet, CS 30171, 34203, Séte, FRANCE.
*Corresponding author: slcox417@gmail.com (+33-04-99-57-32-48)

ABSTRACT

Mid-latitude (~30-60°) seasonally stratifying shelf-seas support a high abundance and diversity of
marine predators such as marine mammals and seabirds. However, anthropogenic activities and
climate change impacts are driving changes in the distributions and population dynamics of these
animals, with negative consequences for ecosystem functioning. Across mid-latitude shelf-seas
marine mammals and seabirds are known to forage across a number of oceanographic habitats that
structure the spatio-temporal distributions of prey fields. Knowledge of these and the bio-physical
mechanisms driving such associations are needed to improve marine management and policy. Here,
we provide a concise and easily accessible guide for both researchers and managers of marine
systems on the predominant oceanographic habitats that are favoured for foraging by marine
mammals and seabirds across mid-latitude shelf seas. We (1) identify and describe key discrete
physical features present across the continental shelf, working inshore from the shelf-edge to the
shore line, (2) provide an overview of findings relating to associations between these habitats and
marine mammals and seabirds, (3) identify areas for future research and (4) discuss the relevance of
such information to conservation management. We show that oceanographic features preferentially
foraged at by marine mammals and seabirds include shelf-edge fronts, upwelling and tidal-mixing
fronts, offshore banks and internal waves, regions of stratification, and topographically complex
coastal areas subject to strong tidal flow. Whilst associations were variable across taxa and through
space and time, in the majority of cases interactions between bathymetry and tidal currents appear
to play a dominant role, alongside patterns in seasonal stratification and shelf-edge upwelling. We
suggest that the ecological significance of these bio-physical structures stems from a capacity to
alter the densities, distributions (both horizontally and vertically) and behaviours of prey in a
persistent and/or predictable manner that increases accessibility for predators, and likely enhances
foraging efficiency. Future conservation management should aim to preserve and protect these
habitats. This will require adaptive and holistic strategies that are specifically tailored to the
characteristics of an oceanographic feature, and where necessary, evolve through space and time in
response to spatio-temporal variability. Improved monitoring of animal movements and bio-
physical conditions across shelf-seas would aid in this. Areas for future research include multi-
disciplinary/trophic studies of the mechanisms linking bio-physical processes, prey and marine
mammals and seabirds (which may elucidate the importance of lesser studied features such as
bottom fronts and Langmuir circulation cells), alongside a better understanding of how predators
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