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Adaptation of marine calcifies to a rapid environmental change: Creation of
ocean acidification biology
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The Paleocene-Eocene thermal maximum (PETM; ~56 million years ago) is a
rapid climatic warming event and associated with ocean acidification. At the onset of the PETM,
deep-sea benthic foraminifers and ostracodes went extinction and planktic foraminifers and
calcareous nannofossils underwent origination. Here we focus on the change in the shell density of
fossil planktic foraminifers through the PETM event to elucidate how the planktic foraminifers
adapted to the rapid environmental change. The micro-focus X-ray tomography of the planktic
foraminifer Subbotina patagonica allows us to estimate the shell density of a foraminifer specimen,
that is the intensity of calcification. The shell densities indicate considerable individual
variability. The temporal change in the mean shell density has not coincided with changes in
sea-surface pH, suggesting that no linear calcification response to ocean acidification.
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BAEDO MR OWGLERE O pH 1% 8.1 FEE DI 7 A VIEThH 5. T4, VEED RN 28I X
D, FEO pH BEEMANMENTETWDE Z ENH LN > TE 7 (Doney et al., 2009, Annu.
Rev. Mar: Sci., 1:169-92) . Z & YEERRMEAL & 'E5. IPCC IC X A MEEEEE AL I T, 4% 100
FEMTC 0.14-0.35 DA pH IR TR THISH TV D, MBEERMAL OB, REED LY T LD
W AEDWREAY (AfLh, BB EORBIE, od, BE%) T TRVEATHS.
I HDEME, MIEANO pH % BT TR LY T LAk EIREB ST D720, &V pH (KW R
fE ALy D MMEFE) OWKTIZE D ZOZIAX PR L 2o TREMNHEIND &I
BINTWD. FEEE, BOBHAHE SN DBR8 T CIC AL TlE Shmo T g (W5
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TEOTCTHE~TFEA—F—O—HOBISR L LTHFET S Z ENARETH D, MERHMROBREE
EEBOFTH, 27 “RRLIRFE ORI X DIRIEL & Utk O S A ERRIEL & v D A
TELUE & e b BT 2R 5600 J7 4 RiT o> BERT - 4687 155 SUIRIE ) (Paleocene/ Eocene
Thermal Maximum: LA F PETM & M) Tdh%. PETM TlE 4-5 HAERIC 0.3 @ pH (K FA%E =
D, SO pH IZEETBHET 10 HEREN P ERED 51TV % (Penman et al., 2014,
Paleoceanography, 29,357-369). WHFIEMHALDOHENBROZN LY bEN->T-DIZHED 5T,
PETM FHiit DWfbA DOFEERA DT, YRFOBREEEALDNRIE T V2T LDt b OWUINVEPIT R E
REBEERFE LI ERbo o TWD. Bl IXFEEA LR, AIKEF > 7F 7 b Tl
EIREREO AL BV, (KY A XORARIE L THESNTWD. kb KX R
EZTT=OBEAF LR T, 40-60%DFEI MR L. Z60MbaD 5 S, JRAR LR 2 &
IZOWTEAIRIEDO BB HRE S, pH 2MEF L7z PETM IZZNLLET L W @B E 0%k & 1E- 72
TEMHA L. F LT, BUEARRER S VY T AOFFIEIR TIC#EG TE 2 2 L TR A L
D TRV EHERI S 372 (Foster et al., 2013, Proc. Natl. Acad. Sci., 110, 9273-9276 ). Z# 5D
FERIT, MR ORREAB N AN ORI S I ERAHLE LTSI DI T L%
HIEC R LTS, L L—HT, 20X RAEWREROGHUINEZRERN TH Y, PETM (T
L= o7z & SR DI FUN R MEERR AL D B~ DA VX7 NORIRE & B X EN TR,
W DTG & AR, BHE A~ D EREZFEBICIE T D 2 LI, A & HIEREREE 0 He b A& iR
35 LT, M CEEARALBOBERTH DS, ZOBEKRICB VT, PETM IJHEERRMEL ~DE 1
DEYDINEZBFETE DME—DRHUTH D E VR 5.
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ToRGEIE 7 <, WHFRETE LA~ DBREEHEIS A & D K 5 72 HE - BEEE b 2 o TR Z > T ek
YO TREICIH LM TE DL 70 D, SIS, AWFETITREE D V> T Dk EWIZ L > TD
FRERIBREE D & | REIMIC 72 0 L2 EBREE A~ RS L 72 BR OIS MR 4 | O EmiEZ v
THREMICH BN T 5. ZHUIHEREYIZ G S i@ E OB RBNFZE 2 LITIEMIH LG22 0 b
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INEM DR EAAY B RS FE ISR T 5. MXCT 1%, X # & WK LZ0FEgE) S 3 RITZik
WG AT DHANCH D, ZhETOARITL WHRSEE) HOWRTIE, KREEIL Y Lk
FrOBUAEAEM O3 FEAIE I MXCT ZIGH T 20 E OHA 2 L TE 2 iba IS L
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E L5 b MXCT OFR TH D . MFERRMEAGIZEE L72iigE & L C MXCT &M L 72534 %
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FDOESRN A R FHUT 20RO FIETREN R E L, ERIFHEISREN H - 7228, MXCT
TIIMUNRIERER LA 3 ROV T I/ r v Ay — L TIEREICE B2 bND. ZOHRBEIE
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T E AR 5.

4. WFFERUR
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