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Background of El Nino in the Central Equatorial Pacific

Pacific Islands Fisheries Science Center — Ecosystem Sciences Division



Extreme 2015-2016 El Nifo - Oceanographic
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Extreme 2015-2016 El Nifo - Oceanographic

Region of Interest
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MNOAA/NESDIS Degree Heating Weeks for last 12 Weeks — B/11/2016
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Extreme 2015-2016 El Nifo - Oceanographic
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Extreme 2015-2016 El Nifo - Oceanographic

Degree Heating Weeks (DHW) — percentile method Jarvis Island

Cumulative DHW

Degree Heating Weeks (DHW) — NOAA MMM method Jarvis Island
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Coral Bleaching and Mortality events: Pacific Islands
April 2015

Jarvis Island — 35.8 DHW; 43 consecutive
weeks above bleaching threshold of 28.7°C
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Extreme 2015-2016 El Nifo — Biological - Corals

e 5 e &
s 28 Q8
s Q e S 9 E
23-31% Nov 2015 S = 9 7
Decrease at 8., 7 '-°
Howland & 5 o M
Baker West
Islands e =
Sha
:;BD —
Nov2015 £, =
g%
om 20 —
Ju]
West East
ESU =
>95% Decrease 54
. [=] -
in Coral Cover May 2016 5. -
at Jarvis Island S 46
3 o1l mm . [
West East
=50 —
For more 100 — =40
detail on B 80 _A § ,,f‘§ Eau_‘
responses E P Apr 2017 B 20
of corals by 2 60— % T S 10
. — < = -
Brainard et al. Yzt zine g 4 ) =0 ——-:———='=‘-W , —
(2018) taxa, see ‘: 20 |— ﬁ" =0.93 (=21 as
Vargas- 2 0 . 1 1 | 1 | Barkleyetal. (in revision, NatCommsBio)
Angel et al.
(ingreVieW) ° 2 g % 3 "% 8 Title: 6 Decades of Coral Bleaching on a Central Pacific Reef

total hotspot

Authors: Hannah C. Barkley''t, Anne L. Cohen"’, Nathaniel R. Mollica®, Russell E. Brainard’,
i ) ) ) . o Hanny E. Rivera’, Thomas M. DeCarlo®¥, Pat Lolmla]nll. Elizabeth J. Drenkard™, Alice E.
Pacific Islands Fisheries Science Center — Ecosystem Sciences Division Alpert™, Charles W. Young™*, Bernardo Vargas-Ange’*, Kevin C. Lino™, Thomas A.

Oliver’*, Kathryn R. Pietro’, Victoria H. Luu’




Extreme 2015-2016 El Nifo — Oceanic Productivity
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Extreme 2015-2016 El Nifo — Oceanic Productivity
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Extreme 2015-2016 El Nifno — Biological — Productivity/Fish
K\\L \ > Total reef fish biomass had

small decline during 2015-16
El Nifo, but recovering by
2017
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» Coral associated fish biomass
had significant decline

I following 96% loss of coral

» Chl a (productivity) plummeted
during 2015-16 El Nifio, but
recovered by 2017.

\/ » Plankitvorous fish plummeted
during 2015-16 El Niio, but

recovered by 2017.
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Extreme 2015-2016 El Nifno — Biological - Seabirds

19 seabird counts from 1973-2016 showed a negative relationship
between the abundance of most species and the Nifio-3.4 index. RTTR — Phaethon rubricauda
(red-tailed tropichird)

MABO - Sula dactylatra
(masked booby)

red-tailed tropicbird
spectacled tern

BRBO - S. leucogaster
(brown booby)

masked booby
brown booby
red-footed booby
great frigatebird
lesser frigatehird

sooty tern
white tern

RFBO - S. sula (red-footed booby)

GRFR - Fregata minor
(great frigatebird)

LEFR - F. ariel (lesser frigatebird)

GRAT - Onychoprion lunatus
(spectacled tern)

SOTE - O. fuscatus (sooty tern)

WHTE - Gygis alba (white tern)

Indicates lack of reproduction
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Climate Change and SST Trends (1981-2017)
OISST Anomalies & Trends

El Nifio La Nifia Region of Interest (5°N-5°S, 180°W-150°W)
+0.166°C/decade El Nifio
Neutral
La Nifia

OISST Anomalies & Trends Jarvis Island (0.63°N-1.37°S, 159°-161°W)
* +0.098°C/decade

+2.5

SST Anomaly (°C)

-2.5

Pacific Islands Fisheries Science Center — Ecosystem Sciences Division




Climate Change and SST Trends (1950-2017)
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Climate Change & Cumulative Heat Stress Trends (1950-2017)
ERSST Jarvis Island
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Climate Change & Cumulative Heat Stress Trends (1900-2017)
ERSST Jarvis Island
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Climate Change & Cumulative Heat Stress Trends (1950-2017)

Region of Interest
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Climate Change Is Driving More Extreme El Ninos in CEP

-

Weller et al. (2016) Sci Adv H
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Conclusions

» Long-term warming trend in the Indo-Pacific Warm Pool

» Corresponding warming trend across the CEP during major El
Nifo events,

» Record high SST and Chl-a anomalies across the CEP in
association with the extreme 2015-2016 EI Nino
» disrupted coral reef and seabird communities,
» especially at Jarvis Island, where catastrophic coral

bleaching and mortality were observed
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Next Steps

. Barkley et al. — Coral core thermal stress bands over the past 60 years
a) Jarvis (in review)
b) Howland and Baker Islands (June 2018)

. Monitoring coral reef recovery and resilience
a) Jarvis Island (July 2018 and beyond)
b) Howland and Baker Islands (June 2018 and beyond)

. Examining relationships between tuna and other pelagic fisheries and
increasingly strong El Nifio events in CEP associated with climate change

. Examining effects of increasingly strong El Nifio events in CEP on driving
ecological impacts of ocean acidification

. Examining effects of increasingly strong El Nifio events in CEP on seabird
populations
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Thank You!
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