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Introduction: Black Corals

Colonial cnidarians
Order Antipatharia

Greater than 30 m water

Tropical western Atlantic & SW
Pacific

20 species in GOM
4 species at Viosca Knoll; one of largest
megafauna taxa at VK (sulaket al. 2008)




Introduction: Skeletal Growth

skeletal microlayers.

Chitin fibrils mixed with proteins
10-15% chitin
50% protein (e.g., histidine)
2-3% halogens (e.g., iodine)

(Goldberg et al. 1994) —a+ ==
SEM and microprobe images




Introduction: Food Source
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Introduction: Food Source

Sinking Particulate Organic Matter

~zooplankton, phytoplankton Organic Carbon Sources
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Introduction: Growth Rate and Ages

<5 um yr?
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Methods: Study Site
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-fine-grained aggregates
-riverine origin
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Methods: Sampling

. Cross-sectional disc

after soaking in KOH

CCccC

Delaminated layers




Methods: SEM
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Methods: **C chronology

o 12C, 13C (stable)

» 14C (radioactive) t,, =5568+30 yrs
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Methods: “Bomb Curve”
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Results: “Bomb Curve”

Viosca Knoll
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Results: Radiocarbon Age

e age e age Outer A"C  Inner A''C

Sample mnner outer (%0) (%0)
GOM-TOW-BCl1 1090 + 35 550 + 35 -73 +£3.9 -133+3 4
GOM-TOW-BC1* 1080 =+ 25 550 + 60 -73 +£3.5 -132+2.7

KOH?3 I
Microdril|! —

djacent discs
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Results: Radiocarbon Age

Sample 4C age inner Cal yr BP 4C age outer
GOM-TOW-BC1 1080 + 25 670 + 36 550 + 60
GOM-TOW-BC2 2030 = 15 1630 + 30 Modern
GOM-JSL04-4734-BC1 1020 + 30 620 + 40 Modern
GOM-JSL05-4876-BC1 1260 + 30 830 + 40 Modern
GOM-JSL09-3728-BC1 2380 + 30 2040 + 40 Modern

>4 samples contain modern A*C (1960 or younger)
» Oldest sample dated to 2040+40 Cal yr B.P. (90 B.C.)
»Youngest sampled dated to 620+40 (1330 A.D.)
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Results: Life Spans
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Results: SEM
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Results: Growth Rates
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Results: Life S
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Results: Stable Isotopes
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Results: Trace Metals

T00
600

500

MCTOMmelers

iz
E 300

(Sd) Ansuann

Year AD.

Mississippi River has [Re] 40x > global average (rahaman and singh 2010)
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Results: Stable Isotopes
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Results: Stable Isotopes
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Results: Stable Isotopes
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Summary

“»Black corals can be accurately dated using *C analysis; validated
through replicate analysis and SEM comparison

*+*GOM black corals growing continuously for at least the last two
millennia, with growth rates ranging from 8 to 22 um yr*

ssUnlikely renewable in context of fishery management or human life
span

**Robust chronologies applied to paleo-climate studies.

“+Coupling of 6°N with Re and | increases suggests recent increase in
fluvial nutrient input

“*Increased anthropogenic CO, input captured in 8'3C record (proxy for
CO, inventory related to biological pump)
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Results: Growth Rates
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