ARC'18

405 Gusnido joigo I
Egadl ngil Fh § G o
QATAR FOUNDATION Qatar Foundation
ANNUAL RESEARCH CONFERENCE ol il wlya 8 gy

u‘lJ.C j.lb_p]l j-lng.”g Sl Unlocking human potential.
Sl &laalg aalbiglgill

R&D: FOCUSING ON PRIORITIES,
DELIVERING IMPACT

wyl__020-19
19-20 MARCH

Energy and Environment - Poster Display

http://doi.org/10.5339/qfarc.2018.EEPD640

Coral bleaching in extreme environments: speciesspecific thermal
tolerance limits

Jessica Bouwmeester*, Haneen |. Eldos, Christopher S. Warren, Pedro Range, John Burt,
Suhur Saeed, Nayla Al-Naema, Radhouan Ben-Hamadou

Department of Biological and Environmental Sciences, College of Arts and Sciences, Qatar University
* jessica@qu.edu.qa

Increasing seawater temperatures are being measured worldwide, causing coral bleaching events during
which the symbiosis between the coral host and its symbiotic zooxanthellae is disrupted, and a global
decline in reef corals. In the Arabian Gulf where water temperatures are naturally extreme with summer
maxima at 35°C and above and winter minima at 18°C and below, seawater temperature anomalies

are repeatedly recorded in the summer. While Arabian Gulf corals have naturally evolved to survive at
temperatures that would cause bleaching and mortality to most corals elsewhere, an increasing number
of mortality events have been recorded in the Gulf (Qatar, Saudi Arabia, and the UAE) in the last decades,
resulting in a substantial loss of biodiversity and coral cover, mostly in inshore environments. Efforts are
being deployed locally to conserve remaining habitats and attempt the restoration of lost habitats, but

to be successful, efforts need to incorporate regional species-specific traits such as the susceptibility and
resistance to future bleaching. We here assess the tolerance and sensitivity of three ecologically important
species from the Arabian Gulf, Acropora downingi, Porites lutea, and Dipsastraea pallida, sampled in
Qatari offshore reefs in the mid-winter, by exposing them to heat stress in enclosed aguaria. Colonies
were assigned to control aquaria maintained at 25°C, aquaria to be raised to 30°C, or aquaria to be

raised to 36°C. After an acclimatization period, the 30°C and the 35°C aquaria were raised to their target
temperature at a maximum rate of 1°C per day. During the warming period and for another three weeks,
we monitored the photosynthetic activity of their symbiotic zooxanthellae twice a week with a diving-

© 2018 The Author(s), licensee HBKU Press. This is an open i I I " d I'I ||: U-' (O CI_Q_DIA le hh

access article distributed under the terms of the Creative

Commons Attribution license CC BY 4.0, which permits HAMAD BIN KHALIFA UNIVERSITY PRESS AM
unrestricted use, distribution and reproduction in any

medium, provided the original work is properly cited.

Cite this article as: Bouwmeester J et al. (2018). Coral bleaching in
extreme environments: speciesspecific thermal tolerance limits. Qatar
Foundation Annual Research Conference Proceedings 2018: EEPD640
http://doi.org/10.5339/qfarc.2018.EEPD640.



-

PAM fluorometer while checking for signs of bleaching. We found that the photosynthetic activity was
not affected in any of the three species when the temperature was raised from 25°C to 30°C. At 34°C,
the photosynthetic activity in A. downingi started declining. Once the temperature reached the 35°C
target, all A. downingi colonies bleached, expelling their zooxanthellae, and died three days later. The
photosynthetic activity in P. lutea and D. pallida started declining once the temperature reached 35°C
and continued declining for an additional three weeks, after which P. lutea died and D. pallida recovered.
The high tolerance of P. lutea and especially of D. pallida is promising for the survival of the two reef-
builders in coming years, despite increasing seawater temperatures caused by climate change. However,
the branching Acropora coral is not expected to respond well to any further increase of temperature,

as reflected in its major regional decline in the past decades. Due to its high sensitivity, Acropora might
also not be a good candidate in coral restoration projects, as it showed a high sensitivity to bleaching
and the inability to survive bleaching events. However, aguarium conditions not being able to fully reflect
natural conditions on the reef, further work would need to be conducted directly on the reef to determine
whether other factors might be involved in assisting resistance to bleaching, survival under bleaching
conditions, or recovery following bleaching. In any case, P. lutea and D. pallida would be excellent
candidates in coral restoration projects, having showed a lower sensitivity to bleaching and the ability to
survive for several weeks under thermal stress, therefore showing potential for a long-term survival even
under warming conditions.



