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Objectives Results: Growth

Our goal of this study is to investigate the effects of
ﬂ increased runoff on scleractinian corals. Specifically:
 Examine effect of low salinity and nitrate, both |
. separately and in combination, on coral |
calcification ~
Explore how these factors affect response to and
recovery from acute cold-shock events

Background

* 2-3 months of heavy
rainfall events
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* Nearshore reefs =
more frequent runoff
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. Figure 2) The average net change 1n
commonly present 1n

. buoyant weight of forereef (bluec) and

runoff from :\: ‘ Sl Day 30 Day 37 Day 51
agricultural fertilizer ' nearshore (red) corals nubbins after 30 ‘ Figure 3) Examples of response and recovery from a
- days of periodic stress doses. Standard i cold-shock stress event (orange dashed line) from
W error indicated by bars. B each treatment: Control, Low Salinity, High Nutrient,
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Combination.
Expernnental Design | .

A Nearshore corals ‘ Forereet corals

AAA

AAA

A A A PA,

Growth:

* Nitrate: No effect

* Low Salinity: No effect
 Combination: No effect

Stress Response:

* Nitrate: No effect

* Low Salimty: Bleaching

* Combination: Bleaching/mortality
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What does this mean for reefs and ruoff7

CONTROL LOW SALINITY HIGH NO;~ | JCOMBINATION

Y !

Salinity = 32 psu | |Salinity = 26 psu | | Salinity = 32 psu | | Salinity = 26 psu
INO; | =2.5uM | [[NO;[=2.5uM [|[NO;]=8.5uM | |[NO;]=8.5uM

* Over the short term, reef growth will not be affected
by nutrient and salinity runoft

= example of
| runoff effluent
- |offthe coast of
Belize

* Siderastrea siderea collected from frequent stress
(nearshore) and infrequent stress (forereef) environments

* Expose corals to weekly “runoff events” for 30 days

* Measure change 1n growth (buoyant weight)

* Introduce cold shock event after runoff events and track
bleaching 0, 7, and 21 days after cold stress
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* As nutrient and salinity stressors increase from
increasing runoff intensity, reefs will be increasing
susceptible to bleaching
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Further Research

* 90 day study (time of 1 complete rainy season)

Literature Cited

:
~ Burke, L., & Sugg, Z. (2006). Hydrologic Modeling of Watersheds Discharging Ad_] ent to the Mesoamerican Re f World Res es Institute, 35.
. Chan,J. C. L. (2006). Comment on “Changes in tropical cyclone number, duratio d ntensity in a warmi g nment”. S (N ew Y rk, N.Y.), 311(5768), 1713; author reply 1713. doi:10.1126/
"\ science. 1121564
Fabricius, K. E. (2005). Effects of terrestrial runoff on the ecology of corals and coral reefs: Review and synthes e Po ll n Bullet 50(2) 125-146. doi:10. 1016/3 marpolbul.2004.11.028
| Koop, K., Booth, D., Broadbent, a., Brodie, J., Bucher, D., Capone, D., ... Yellowlees, D. (2001). ENCORE: Th ff t f utri t enric hm nt on coral reefs. Synthesis of results and conclusions. Marine
Pollution Bulletin, 42(2), 91-120. doi:10.1016/S0025-326X(00)00181-8
| Larned, S. T. (1998). Nitrogen- versus phosphorus-limited growth and sources of nutrients for coral reef macroalgae. Marine Biology, 132(3), 409—421. doi:10.1007/s002270050407
Marubini, F., & Davies, P. S. (1996). Nitrate increases zooxanthellae population density and reduces skeletogenesis in corals. Marine Biology, 127(2), 319-328. doi:10.1007/BF00942117
~  Muthiga, N. a, Szmant, A. M., Science, A., & Causeway, R. (1987). The effects of salinity stress on the rates of aerobic respiration and photosynthesis in the hermatypic coral siderastrea siderea. Biol. Bull.
: ]73 539-551. doi:10.2307/1541699
Paris, C. B., & Chérubin, L. M. (2008). River-reef connectivity in the Meso-American Region. Coral Reefs, 27(4), 773—781. doi:10.1007/s00338-008-0396-1




