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V) BEfiliiE & Rpo B O F G &2 R L CHEE L 72 [11).

AR T M ch 5. HEEL 2wk -t b AR
xR EFELS, PVU-b MEPIC X B WELE D k
ANET 2B E, REUIDEREDE TN TH S n R
D2 U 2R BV 2 EeE B

—~ 1-Rn"
kg (10)
n=0

LT TES, T Tw, ld, BIZEEAECICH
Y-t I X BR3P R AR

BOERNTHD., ZDI3BEANFET Y- &G
T, BOIZE M- MR X 2DTH B0, LIS
FIZBT 2 Y-t MEREHEDHER g 1
_
fo:own%
TH3, T THRICw, BEMET S, Y EAES
B3 2 BGERD i, HMED e ERERD D&
F, FHAEEREHE T 3 LEIT

qnp(R) = (11)

L(R) = qn(R) (1 —qns(R)) (12)

ThHZong, Ztuckh TTED EOFE Y Bl
BEETS, ZEPALNTHRHINOBIE A v 7))L
I VT AN ZADFAERELIL0.2-0.3 FREE L HEE I
7o HAEEBDIHO I 1AM TH D, HFEICE -
MERIZLZ VT Iy VO REZRDENTH S
ZEAVRENE (1),

7. XEH

Dk, 7 VEEICERZENT, BYEDOT 5]
N7 =8 OHRIRIZOWTHIZE LD, FRERE
MR LYo BN <, RrCHERER
WD B LT B Y1) MEO FIRF N2 2 v o8 5
APy ZHEEICBIIBZEM 7L LD E
FENTINIC 7 71272 D) Z 9 el AvivE b B v, i
B E & BIZH5E DN - MEZHIT T E 0,

2EXM

[1] Nishiura H, Inaba H. Estimation of the incubation
period of influenza A (H1N1-2009) among imported
cases: addressing censoring using outbreak data at
the origin of importation. J Theor Biol 2011; 272:
123-130.

[2] Donnelly CA, et al. Epidemiological determinants of
spread of causal agent of severe acute respiratory syn-
drome in Hong Kong. Lancet 2003; 361: 1761-1766.

[3] Ghani AC, et al. Methods for estimating the case
fatality ratio for a novel, emerging infectious disease.
Am J Epidemiol 2005; 162: 479-486.

[4] Nishiura H, Klinkenberg D, Roberts M, Heesterbeek
JA. Early epidemiological assessment of the virulence
of emerging infectious diseases: a case study of an
influenza pandemic. PLoS One 2009; 4: e6852.

[5] Wong JY, Wu P, Nishiura H, et al. Infection fatal-
ity risk of the pandemic A(H1N1)2009 virus in Hong
Kong. Am J Epidemiol 2013; 177: 834-840.

[6] FhEEF N, TEGUEDOBILE T )Ly, HEAEE, 2008.

[7] Fraser C. Estimating Individual and Household Re-
production Numbers in an Emerging Epidemic. PLoS
One 2007; 2: e758.

[8] Becker NG, Watson LF, Carlin JB. A method of



VG I - EGYERIT D Y 7V 8 4 LEEITR 7

non-parametric back-projection and its application
to aids data. Stat Med 1991; 10: 1527-1542.
Cowling BJ, et al. The effective reproduction num-
ber of pandemic influenza: prospective estimation.
Epidemiology 2010; 21: 842-846.

Nishiura H, Yan P, Sleeman CK, Mode CJ. Estimat-
ing the transmission potential of supercritical pro-

cesses based on the final size distribution of minor
outbreaks. J Theor Biol 2012; 294: 48-55.

[11] Nishiura H, Mizumoto K, Ejima K. How to interpret
the transmissibility of novel influenza A(H7N9): an
analysis of initial epidemiological data of human cases
from China. Theor Biol Med Model 2013; 10: 30.
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1. LIS

201244 H7» 5 2013 4F 8 HBIE £ T4, K
=Za—3—27MA ¥ #12H % Cornell University(2 —
FIVRE) @ Department of Ecology and Evolutionary
Biology THR A F 7 L L CifE%2IToCEE LK. &
[l Z DWifEil Z HrE CTIHE £ 7.

1% 2012 4F 3 H IR A IIFERFEBER A D Edrdt Ak
HEALAEIET, ek REEEEZ - HIMABHESRR - B
JNEMFHEZDO S L TEMZID, FAF 7 (HAYE
Bl MRS R) & LT RO KAICED
£ L7, BABUEA ¥ AT ATV 201780, il
BHE—PEHRICE T 5l 2l & AR REEIRE D
HfHOMHATY, 20EFALELT, F7v 7 by
DR ERZHOTHWET, o7 —2THEZR
O DIFIAPHELHBRIAEEL T L ETT, KR
Fodee LTa—3)VREZRZEAZHEE, Hime %
BRI 2 & WH7E 2 FIE S € 2 L TR ARG -
7o TY, WA TRARN %2322 Licko - R
IZOWTIE, B T =—2 27— L5 E R R
Ny &) ICEITBWTHI L 72 (L6E 2013) DT, Z
ITR7 707 by ofigFE—HEERICE T 5 H0E
AL LA B BSOS &, RIE[C ORI
WZDWTHEINM L E7.

2. RBREFWRERDIESE & EFEH

BERA W) 2¢O Stephen P. Ellner ##2 & /K2
@ Nelson G. Hairston Jr. 8223326 Eif 7 a—% v
KDL T NV —7Tlx, 7EAF v I (chemostat)
&) R EEEZ T 7 v 7 by OfEERE
ez PR LM% %, 1990 EREFD 67> T &
I (fF L LTHEHH 2007; Jones et al. 2009). %7,
TEAY v MIRAT 5 RERIRE LA (—HIC
AN EROR) 2225 2 ETHES (7L
¥, Brachionus calyciflorus) LR (ﬁfﬁ"é, Chlorella
vulgaris) DEEEL DL EHRIRAE - IREPIRAE - Hpkns
LE 2 L0 BELE 7L O FHDEEIICHED O &1

*Department of Ecology and Evolutionary Biology,

Cornell University (my287@cornell.edu)

% L 7z (Fussmann et al. 2000). % DK, ffifsd &6
BEOMAEHEERORMICTHD R HAEZR R L2 L
D5, ZORXANZALIDOVTHNLE I L, %5 13H
B OB E O B 2\ ST A 7V (Tl &
H DIAKAE & FEE DI/ MEDBFARF IS S 59 A 7
W) ZE ERIT I E2%EZ RO £ L7 (Yoshida et al.
2003, Jones and Ellner 2007). 3E4E £ T, #E(LIZE
R 2227 Tl C 2 7 D EEEBIMN T2 T L I3EEL Vv &
SNTVELED, TERY v P R2BLHRIEDOWITE
kD, HORY RN CRE & 2 3 2t A E Y ©
HY, 52D LX) il 7 E LA AR
WOZA I &L v AR LB E 2529 %
ZEDHS DI > TE £ L (Ellner et al. 2011),

2=V RFDWIE T v — 7 TIE, i THfEH
DYFHIEEICN T 2 a2 RN v E, HEHE O
RT3 T THEE OB D AR E RS
9 % cryptic cycle Y4ELC 2 Z EZHL2IZLE L
(Jones and Ellner 2007, Yoshida et al. 2007). XIZ,
zaL 70fbhic, RSP Z X T
597Z, 7/ LB LBENTWS2 7 FESFR
(Chlamydomonas reinhardtii) % T, BifHIIZE O
BRI 5 & EAREEIIRIC & 0 & ) 28 %
FUE$ DD (Becks et al. 2010), ED & ) 2B ETH
BT IC R % 52 T\ 5 D> (Becks et al. 2012)
EVO RSB RINE L, SHICTHR S =
RICHEBZHP L, ¥V FNiEND 55T A
AN % E v HiETHl (Ellner and Becks
2011) &, ¥)LFN#ERE L U CHIE R 2 2 72 KR
2B W TG 20 R EE T OHREN 7 AH 7 (Hiltunen et
al. 2013) bFARSNTWE T, HEmMNICIE, fast-slow
theory Z V> THi a4 & g D (L (Cortez and
Ellner 2010) &AL ¥ (Cortez 2011) 237AHA I
L2 B IO ThiRoNE L, £/, 7ER
5y L PN DR TE & ERROM A 2N 5 70,
77 A AN E TR IS 2 B A &
HEALDRR 2 57T 23 A bITb T £ 7 (Ellner
et al. 2011).

OB TR, MeEE—HaERIcE T 5iEL
EERBOMA/EMICEER L, il 2tk & R H]
PEDMEARTEEIRE 2 5 2 % 8 O HlE (Yamamichi et
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al. 2011), BAY A 3 v 7 LAREEDSES DA LIR
FPIAHZE IS G- 2 5 522 (Yamamichi et al. submitted),
g —BEF TS 2 %58 (Yamamichi and
Sasaki 2013) & o 72BN 2 WTIE %, SENNEEYAN 724
F%8 (Yamamichi et al. 2012, Yamamichi and Innan
2012) EPATL TiT>CEE L, BIfETIEa—3 L
KRBT, SR BREELEHHELENTE & a (A RFE)
BICG A 8%, ML IGEONST DT 70 —F b
LHARTVET, InF TOMEICET 2EEBDE
fLix g ~THiif &) MRk 2 b D TL
23, WPAL D ERRE T IR 7 BREGZ By 3 A B L
UICKRE R EEEZTWET, 22T, WO HE
Az e THREOMGRN 2 FH 2TV, I5IC7 LY
77 IFEFADTERS v FRITE LTI
BiZed) (Mo - BRREOZEL) ZNZ % 2 & THGH
W2BEEL &) LA TVWET,

Zofcdh, HBETHLIV L PIYaDAL
A XA XU =Bl B IHOHEALHME AR RE S &
RERPEREIC G- 2 2B 2N 7Tay = 7 FOSEIT L
TWET,

3. HiE - HREE

a— VR EF ZIE, < 1Z Simon Levin, Alexey
Kondrashov 231JE L TE D, BAETH Stephen P. Ell-
ner, Stephen Emlen, Hudson Reeve, Steven Strogatz,
John Guckenheimer, Andrew Clark 7 £ 23501)& L CT\»
5, RTOHHEMEY AITHRAORFED—DEEZET.
7zt Dy ' A5y M7V — 7 TlE, BEKED
Nelson G. Hairston Jr. 8% &, HFAEY) 7D Stephen
P. Ellner %, X 5I#iit€ 5V v 7' D Giles Hooker
B FAR 7 - BeEosfic—PEE>TI—7 4 v~
7 a7V, R E S B OTTREIC O WTGER L T
WEY, HEETE SN REE T —FICDOWWT
My - 7 — ¥ BT OS> & EERGHEIC O\ GERT
% & EBIT, B LOMHTHIRIC OV THEERE Y D
LaAXY L5 IENTEEY, JOHEITDL
N5 &k ns, B & FEEDOI T DT 7 n—F %9
FAMHAADLE T ZITo TV ZOICEHE R D2
LU TVET,

FDIEX 252 AN HE X Nelson % DT 5%, FA
DI — RV REEITHES 5 & IC 7 - 7 W A <
WDV NT 4 AV (REZE DI O WIFERER I —4
EEWHEL, EDOEG & LICHZEICEZTE 5 M)
ICHAS>TLE->TLEVE LA, ZOWIRIZEES
ZTHILIITEEYAD, Skype X —)big & Tl
MWD Ao TVET,

Ellner FEE CTIIBHER A K7 =N, KFEBEEZADS
FilE LT E 95, Bidild Ecology and Evolutionary
Biology (LR - #ELEY)7E), Entomology (FH %),

Applied Mathematics(JEH B %) DFTED ADNR L -
TWET, IHEELUANDBETH > TH, FHIRY
Bin—, “AEHIZIEER 2 BEE O (FWor /i
MEREM 2 &) OB 2N S 2 L, ML 720t%e T —
PRIBEBSEDHRERINTOET,

RARZRBREBEBZHELT 2 ANETTA, Bl
T AV A TIRHHEER OB S DIEF I b D
IZ7%>TED, 7=27 + 7 v 7O assistant professor
2% B 72 DITIIBE  DFLDBBE L SN THET,
¥ 72, assistant professor I 27 BIZT =27 % 0L
LRI, ML CTHOEWIEEZToTwIF5 2 L
2T, MERROREEROAHINA-> Twi
WIS BT T2 B % 9 T, HRED assistant
professor DT IIEE AT LT E 7%, HOKRY
DHPRHE X TR TGRSR 2R > T, &
ELWLIHIFETOHEET, 2070, REGELEA
F 7 oizix, $ifoB L vk 28 TR Ttk
L7zw v A, % %1T 9 research university &
W7 D A DEE ICEHZT 5 liberal arts college ™~
D ERETEAbET,

R ELAEYIY DO FEIC BT, HADRIE I
RS9 2 S DDNSF(7 X Y AENRFAME) T3, 5
B2 X > TUINIH(7 X Y A ERZEAEDZERT) A D £
7. HROBHAEIZ AN, NSFIZHEEDOTEIEKR
I ETHEATLRD, BEIZ% o T pre-proposal &
W) HIEEA I N, MOHGEE2 —ERINL, 21
DIFEIT L > TRED S NAUTFEBEDO R\ HIGEE 2 2 H
T2ELIRRCARD LA, STk, HREED
FHPEPND Z LIS ETA0b LNERA,

EMBO % Marie Curie & o ZAEADIGHETE 5
RARZ 70—y 7HPREL TSI —1 v R
HAT, KETEZOMD7 xu—>y 7938k X
I bNET. HEADPKRETIHET 270D 7 =
n—y vy 7E LT,

1. HASAMHR B g AR IEZE B © 2 4

2. HASAMHRBLARAIIZE B (PD) @ 34EMD 9 & 14
P IS E ] BE

3. James S. McDonnell Foundation : ##ERMFZE05%f
£, 24E[HT$100,000

4. Omidyer Fellowship : #2226 L T 54 %
7 2D 7 zu—> v 7

BEBETOoNE T, ARY - EVEYFDOR ARG

2OV T, EvolDir(http://evol .mcmaster.ca/

evoldir.html) 7 X Y 7 AL REA2 D theory section

DwikiR—¥ (http://esatheory.wikidot.com/post-

doctoral-positions) R EMNSHICH N £§. 7,

HADRMMB OB &2 EWNET 200684 F

reEbnFEY, ERELTUL, InFTOIEMT

Evolution, Society for Mathematical Biology(SMB),

Ecological Society of America(ESA) ICZL £ L 7.
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Evolution (¥ American Society of Naturalist, Society
for the Study of Evolution, Society of Systematic Bi-
ologists D = AR DMEET 2 KT, 20124FF S 512
AFFEI—ay SOMER EARTITONE L,
Evolution % ESA ® X 9 e KEIEL 22 Cl, k%
MEFRRDH > THELDE T, AZ2HRTOL 5
D X9, 7, @EORELUINT S BIRAIHIY
BOINST, X ORIk G E2wm S 27— 7
Tay 7%, HHICHIROITIIEE D % - TR
ZER®D % mixer Lo AELH D, FERICTIEL T
WE Y, 75 SMB /MBI 700, A NBCTE ik
DWHREL 2B D TL, LaL, HfEho 7V v
M7 2=y 7 RICEBEWT6 HIEDR D BVEHiTH->
7ete®, HEOHMIH 2 BEIIH Y D TRIEDINEET > 72
EEFEELTWET,

DAY, =R 7 —IcTRmSML E L%,
2012 4 8 HZ NESCent CKEEZiE At A~ & —)
DEACBRNERYYOT =T ay TIZSML £ L%,
AT, ARRERENORNPEOELZ B D
IZ Steven Arnold 23, & 13R4i % H - o=
WIZE DELDHEE % B 12 Joseph Felsenstein 23
T BEVHINRT, INFTENELREEZELE-
TSRO oI E 5T, TuBE&Ich %
L7z, 20134F 6 HICId 9 v & 7 < WF9eit O HER 9
VA7 =)L E L, ZhiE, PUE2» T
JH%R, 2y b7 — 7 M, BEREE L v o o EERN
ZhEvrho, g, #h, SULEL L& v o i
T —< ETIEIEhHER2ITI L LEDIL,
MBI TR 27 F 2479 Lok bDTT,
IFEYIROBERE & HEDBIR Z R 5 720 l1T, #EE
W7 NT)RALZHWE 707 MBI E L.
EEHIEE 7Y 27 PPRRZHELL, S 6IC9H
IERTEE LCHRET L2 LICE->TEY, BETH
Z D2 R TV E T,

PO XIS EI LG ITIEELHD
E908, EAICHIAZT> a8t =2—3 —
7 MDITTIATET 24 HH LV IHI/NSRETT, K
HETH DR & Ll U TR IE A 22 K, — Tl o KERT
THsb=a—I—7 T4 £ TNATHKMIZ ED D
250D, FREWMEWICHEN, HENL A THD
A YA OWEIE, WHRICENT 27011308 L 7255 T
HHEROET,

2 E X

[1] Becks L, Ellner SP, Jones LE, Hairston Jr. NG (2010)
Reduction of adaptive genetic diversity radically alters
eco-evolutionary community dynamics. Ecology Let-
ters 13: 989-997

[2] Becks L, Ellner SP, Jones LE, Hairston Jr. NG (2012)
The functional genomics of an eco-evolutionary feed-

back loop: liking gene expression, trait evolution, and
community dynamics. Fcology Letters 15: 492-501

[3] Cortez MH (2011) Comparing the qualitatively dif-
ferent effects rapidly evolving and rapidly induced de-
fences have on predator-prey interactions. Ecology Let-
ters 14: 202-209

[4] Cortez MH, Ellner SP (2010) Understanding rapid
evolution in predator-prey interactions using the the-
ory of fast-slow dynamical systems. The American
Naturalist 176: E109-E127

[5] Ellner SP, Becks L (2011) Rapid prey evolution and
the dynamics of two-predator food webs. Theoretical
FEcology 4: 133-152

[6] Ellner SP, Geber MA, Hairston Jr. NG (2011) Does
rapid evolution matter? Measuring the rate of con-
temporary evolution and its impacts on ecological dy-
namics. Ecology Letters 14: 603-614

[7] Fussmann GF, Ellner SP, Shertzer KW, Hairston Jr.
NG (2000) Crossing the Hopf bifurcation in a live
predator-prey system. Science 290: 1358-1360

[8] Hiltunen T, Jones LE, Ellner SP, Hairston Jr. NG
(2013) Temporal dynamics of a simple community
with intraguild predation: an experimental test. Ecol-
ogy 94: 773-779

[9] Jones LE, Becks L, Ellner SP, Hairston Jr. NG,
Yoshida T, Fussmann GF (2009) Rapid contemporary
evolution and clonal food web dynamics. Philosoph-
ical Transactions of the Royal Society B: Biological
Sciences 364: 1579-1591

[10] Jomes LE, Ellner SP (2007) Effects of rapid prey evo-
lution on predator-prey cycles. Journal of Mathemat-
tcal Biology 55: 1579-1591

[11] UPEEA (2013) ¥=— A7 — AR R R F 7 A
HAA B2 BB 2 28 61: 22-26

[12] Yamamichi M, Gojobori J, Innan H (2012) An auto-
somal analysis gives no genetic evidence for complex
speciation of humans and chimpanzees. Molecular Bi-
ology and Evolution 29: 145-156

[13] Yamamichi M, Innan H (2012) Estimating the mi-
gration rate from genetic variation data. Heredity 108:
362-363

[14] Yamamichi M, Sasaki A (2013) Single-gene specia-
tion with pleiotropy: Effects of allele dominance, pop-
ulation size, and delayed inheritance. Ewvolution 67:
2011-2023

[15] Yamamichi M, Yoshida T, Sasaki A (2011) Compar-
ing the effects of rapid evolution and phenotypic plas-
ticity on predator-prey dynamics. The American Nat-
uralist 178: 287-304

[16] Yamamichi M, Yoshida T, Sasaki A (submitted) Tim-
ing and propagule size of invasion determine its success
by a time-varying Allee effect.

[17] FHHSLA (2007) 25k & BAROIGE : 7 &> — W
(i — W) ROMEGREIRE. OARLERERGE 57
208-216
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[18] Yoshida T, Ellner SP, Jones LE, Bohannan BJM, [19] Yoshida T, Jones LE, Ellner SP, Fussmann GF,
Lenski RE, Hairston Jr. NG (2007) Cryptic population Hairston Jr. NG (2003) Rapid evolution drives ecolog-
dynamics: rapid evolution masks trophic interactions. ical dynamics in a predator-prey system. Nature 424:

PLoS Biology 5: €235 303-306
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The Mathematics of Darwin’s Legacy

Fabio A. C. C. Chalub, José Francisco Ro-
drigues (fR&)

Birkhaeuser

2011 % 6 A, 293p

ISBN: 9783034801218

& —7 4 VHEFE200 B, B X OO 150 &
AL THERS LB EROE - AE L BIT K
2B —ThH . GH1lR»S57% Y, MHEH
I% Fabio A. C. C. Chalub & José Francisco Rodrigues
ThHY, ZAEDBFHEDEHITHS, HRWICRES
NTR2HITTIERWE, 2FELTY—7 1 VER
BLO 74y y—HROWBAZHEE L Z2b D%
TWw3 (FESE LT, Wright PAN ORI RANRIC
LS Towkn) . AFHICOWTESHNS, &
DIz 7 4y ¥ v —DHRBROFEAEM 2 i HIC F
SowvLTEL (KAE=ZREI DR .

“The rate of increase in fitness of any organ-
ism at any time is equal to its genetic vari-
ance in fitness at that time.”
AETIE, TOHEREID DO DHLINEEREZ 5O
TWw5,

PR -RICE VT, BERENIE{EY D ARK Warren
J. Ewens 12 & D, U A RIRTO HNEIROEAE
BEDSTERINC B S 4, AHIELR D B DS iR 1
%. Peter Schuster I & 55 8 TlE, i TR
M CEAREROfESMUTh N, BETlE, 7
THEYFNEE D 6, R (IEfEIZIE quasispecies)
DI 7 —iif I B % BRI i 23 B S 1 5
=¥ T, Reinhard Biirger %, Ewens Dz %
JEALE T VAICHER L, 59V IHIKD T T quasi-linkage
equilibrium 2337 % 72 5 1F, ELOBBREDIZEA L
DRFHENC B W TEAREBDELT 5 LRI N5,
S5 PURIRIC 36 1F 2R R 7 — L D o7 & b B AR
Wied, fEAFICHREFEN—FETH 5,

S & LR F TS LBV D IR FEDE <
HEPUE T, Peter Jagers %, LFR®D & % branching
process DEEENCEIT 2 HE L EHEKODFNZEL, i
BT BE DR A% FF L 7z branching process % & Z,
WAL 2 EE 21T 9. FHARIIEREHECEERTHS
15152 Peter Taylor 2%, MHAAEHT 24EMD HHE
£, (homogeneity) 1< B89 % i 2 F W 72 5 2 G
T%, AECTRLL=—I 5 -HTHLLEFZD. 6
INE T, Jorge M. Pacheco 545, n 7L A4 ¥ —0D[A
ADY L v =% snowdrift 7 — b %, AILEFHFERE T
5 1 DITIEHRARIR S 2 NBO3W /19 5 2 LD ETH
2L WVIHREZBEDIAATIRRL, 2Ly A+ 2
7 Az R - AIREMMTDORED D & THITT 5.
C DM NRR DS, SR L) ARG = A A S
ZEWREING, FBLEETIX, Vincent A. A. Jansen
73, haystack model |2 & 1} % 22 AR DR AH ) EE 2 H
VT, MGEIR & BEEIR O EAfifE I OV THII T 3.

B\FEDIRE, FRo B DI, adaptive dynamics
B EFE S, B/\E X, Sepideh Mir-
rahimi & 2%, IS EIDI5M T 5 22H T, HF
71— NV DTGRIHKFE U CHEFEIN S 5 o 13BN ERT
BMELT B2 XA =A%, RIS AEREADF 2 —
VY IALRERICHEDEHHT 5. AFTHRDEMB
BNy 7 R RET-ETH S, BRI,
Sylvie Méléard %%, adaptive dynamics @ (cannonical
equation & O b FIRNZ) & 2FOMR T L % jump
process IZDWTEEMZA M 24T 9. 2 D jump process
TiE, EENFERME (BZRs—D, "Rk 5 D)
DT 4 7y 7 EEOMITA D, ELHTEIE, R
WATHR—rD Ty ML LR EINS
(EBRITIE D ) D LEMGRITINER D H %) . R
A — )V 7% 2845 L T mutation step Z/N& £ T 3[R
Z &% &, HIEHTE Tl cannonical equation MDY
W Z 22 LRI N5G, ERWICHAILZDD 5
—HTH B, HHETIX, Hans Metz 238\ % —1)
filfiHr 4", PIP(pairwise invasibility plot), MIP(mutual
invasibility plot), TEP(trait evolution plot) % & D#E
% B ¥ L T Adaptive dynamics B D FiHH % 17\,
FELEMEDBIE & DBEIZOWTHL 5. RIKETIE,
Mats Gyllenberg 5 %%, Adaptive dynamics 123 >T
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(72 £ Z ¥ Fisher DIEAREHD X ) 7)) il 5 DIk
(LI BEEASERAL § 2 72 1 ES LR B s 72 9 R & Bk
ST 3,

HAZEDESM L THD L LI IR >TWwS
2, LIFLIEMEOGIHOH D, RN EI ) 25
BLOOHMENED SN L) b s, K
LRENDOEEG b, EROGEI £ TEW2IT S 2 3T
Xlpdpoleds, 4L OBEIZBEFENICEETHED Lo
PHLTwE X)) ICBbd, L LEEDPSELEH
R ML DBEEICBIT 2 2o e wiginz R L <
W5 EVIERTIE, HFDMICEZ R wEET
HbEVZD, Fl, BEBEOAEMEERET Z L VI E
FNAKDEE % e h) 255D T, HaolAk
WERINTVWEEIAD, ROEKTL=—7TdH
D, TMAWVRKABHE EB->TWE, SoTLEZIL
HLEDEGIC D ) OR=VEpE N TE Y, Wil
DY ¥ —F VT, FHRETHZEHITROVRD 7%
WEDPEEL LI £, ZZTIRERLTVS,

LoL, ZOFSOmIEE LT, 45 Latili
PBIOTRR RO EEbNS, NEBSETHE Z
&, BERBIMHDOLGZ 5N THARWEM?H S T &,
EN ST 5 kR EREZ D E, Yl LD
—EBDELIE, EFE SR E S I e R HE 2 15
22 EREELVOTERVREELDNS, LELAA
DERREPLREI DR RZIE»T 201X, FlZAIEE
AR DR S — Tl d 2 DIz —fitcd %
b L, 7272, A TREFERN ROV DE
DIEFFEEOWE LA TH 2 DT, & L TIEHE
BHIXRE»H Lk, 2213, BHinEREEYET
1%, BIFE coalescent theory $° Z UM X 41 58BN
A Rt 7 ER A Ieffiat FEEDFIFEDSCRI 2% P €y
JTHDLY, bbAHA, TH LI il flns
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2013 Akira Okubo Prize Announcement

The Society for Mathematical Biology and the Japanese
Society for Mathematical Biology are pleased to an-
nounce that the 2013 Akira Okubo Prize will be awarded
to Dr. Nanako Shigesada, Professor Emeritus of Nara
Women’s University, Japan. In 2013, the Okubo Prize
is awarded to a senior scientist whose lifetime achieve-
ments have been exemplary in developing innovative
theory, in establishing superb conceptual ideas, in
solving difficult theoretical problems, and/or in unit-
ing theory and data to advance a biological subject.
Professor Shigesada’s outstanding accomplishments
strongly fit the criteria and the spirit of the research
of Professor Akira Okubo, in whose memory the Prize
was established.

In her long and successful career, Dr. Shigesada has
made uniquely significant contributions to the fields
of spatial ecology, and the ecology of invasion. In
the 1970’s she was an active member of a group or-
ganized by the late Professor Ei Teramoto who was a
pioneer of mathematical ecology in Japan. The group
published papers on structure, stability and efficiency
of ecosystems under the name Mumay Tansky, which
was an acronym of the names of the six members.
In 1979, Dr. Shigesada turned her attention to the
observational study of the spatial distribution of ant
lions by a Japanese ecologist, Masaaki Morisita. She
generalized the phenomenological concept of environ-
mental density, which represents the degree of how
unfavorable a habitat patch can be. She introduced
a novel model that included population pressure due
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to mutual interference between individuals combined
with environmental potential, regarding how favor-
able a habitat is. After explaining Morisita’s obser-
vations using a spatially discrete model, she extended
it through a continuous, nonlinear diffusion-advection
model and was able to explain how coexistence of
competing species can arise through spatial segrega-
tion. This pioneering work on density-dependent dif-
fusion has continued to have a significant impact on
studies of animal dispersal and spatial distributions.
Since Skellam’s seminal work in 1951, the speed of
traveling waves has been one of the central questions
investigated for reaction diffusion models. Although
most models predicted constant wave speeds of ani-
mal range expansion, data for the speed of invasion
of non-native insects, plants and birds show consider-
ably different patterns. This was a puzzle pointed out
clearly by Prof. Akira Okubo himself in the 1980’s.
For the initial establishment of an invasive popula-
tion in a small area and for range expansion with or
without acceleration, Dr. Shigesada identified three
patterns. She formulated a stratified diffusion model
by combining the generation of new colonies by long-
distance migrants with the short range expansion by
neighborhood diffusion and explained the three ex-
pansion patterns by assuming three forms of the col-
onization rate. This very important research solved a
long standing puzzle using an innovative approach.
In the recent two decades, Dr. Shigesada began study-
ing pine wilt disease which is caused by the pinewood
nematode with a pine sawyer beetle as vector. De-
scribing the population dynamics of pine sawyers and
infected trees using a simple discrete-generation model,
she estimated beetle densities and parameter values
for the model and found that there is a threshold host
density above which the disease can spread, and that
the minimum density critically depends on the erad-
ication rate. She also modeled the spatial spread of
the disease by incorporating an empirically estimated
distribution kernel and found that long-range disper-
sal is necessary to explain the rapid expansion of the
disease. These were novel approaches in analysis of
pest control strategies.

A major feature of Dr. Shigesada’s research has been
the explicit introduction of spatial heterogeneity. To
assess the effects of spatial heterogeneity on the speed
of traveling waves, she considered an environment in
which the growth and diffusion rates vary periodically.
She defined a traveling periodic wave as a frontal wave
that shifts by a characteristic distance with a lapse of

a characteristic period of time and calculated the min-
imum velocity of the waves by concentrating on the
leading edge of the waves. She extended her model
to combine population growth and diffusion in a two-
dimensional fragmented environment and clearly ex-
plained the range expansion pattern by introducing
a frontal envelope for the two-dimensional spread.
These efforts are illustrative of her prominent abil-
ity to solve a complicated problem using fresh new
approaches.

Dr. Shigesada has long been recognized as one of
the leading researchers in mathematical biology, and
the textbook (1997) written with her principal col-
laborator, Kohkichi Kawasaki, on biological invasions
has had a significant impact. Prof. Shigesada has
also greatly contributed to the education of young
researchers at Kyoto University, Nara Women’s Uni-
versity and Doshisha University. Recently, she has
served as the Research Supervisor for the Basic Re-
search Program PRESTO in the research area ”Inno-
vative Models of Biological Processes and its Develop-
ment”, supported by the Japan Science and Technol-
ogy Agency for 2007-2013 and has had a great impact
on young mathematical biologists in Japan. She has
contributed for many years to the Japanese Society
for Mathematical Biology for which she has served as
Secretary General and President.

Based upon her contributions to developing original
theory arising from observational studies and for ad-
vancing our understanding of spatial processes and
patterns in natural systems, the Committee enthu-
siastically awarded the Akira Okubo Prize to Prof.
Nanako Shigesada.

2013 Akira Okubo Prize Committee: Toshiyuki Namba
(Chair), Louis Gross, Yoh Iwasa, Denise Kirschner,
Toru Sasaki, Jonathan Sherratt
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