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Where Is the Language Center Located in the Brain?

OHKADO Masayuki

The standard view of contemporary neuroscience is that consciousness including coherent thought is
produced by the brain. Within this tradition, researchers are attempting to explain away the language
faculty in terms of neural and biological mechanisms. However, there are a number of well-attested
phenomena that challenge this view. In this paper, it will be demonstrated that these phenomena strongly
suggest that at least the language center, or what is termed “Begriffszentrum (conceptual center),” or

“conceptualizer” of the language systems should be regarded as being able to function independently of
the brain.
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7ol ZUE. PEEF - HIRE (1998, pp. 132-233)1%. 38 EDMH MFHIFELT 1 » T KM ER o> KD
Sy AR L7 BHEOEB OGOV TR LTV B8, Rt 4T, BRI
2 (SLTA) DEMEIZ B2 8GER R o7« 72 & 2UE, FRERRIZ 0% D IEE T2 -7 THGE
DUBI | THEF - MEOTH . 4 - MEOTH . HEXOFH | (4 - i
FROTEEIY | 1T 100%DIEERIT/e> TS (p. 144, p.212)
SHEAEDEIEIZ OV T, Bychowsky (1919/1983)%° Cappa (1998) 513, M3 5 #5523

25



STV SFEEREZ B DR IME DY K HIZRD 2 THDH IR L TWD, b LEHEL
THE, BN LV TOSREREIIRONTE LT, TOXEHZH GNP ETE I
2127289 Z LT D, BT < I (1998, p. 211, KEEIEIZSREA LD 2 & TlidZe <,

HNICIAET 2 B84, MER L IZHBICEY B3 72D OMEREIEIZT S0 ~Z 7
APHETTND | RRBIE SRR L T 22,

ZD & R TOMRED TR 13, LOBERE TITR S, FROVERZ Bl T,
IREER DRERE 20 5 A7 D AMRE 252 1T T OSREN DN A . DR DAL A
DOFEREZHH S L9 2 ThHIEZ A D L9 2 &ideuy,

ZOEIITATS DL, EMEEERE MEETX) 721 T, K VIRROSFE#RET
X WNITAHET D L 2D DN TH DY,

MR EIEE S ) & 2N LSO EFERREEDINNIC B 5700 5 TRNDINT DN T,
HERINZIL, £ LR LIEL DR 4 OOREEENRH D,

#F1  WEeSbEE ST &2 Do SFEREREDFTIED rfREME:

ArREME 1 AlRefE 2 ArREME 3 AlRetE 4
B AL ST D P E PN Ji N AN FEMEN
% DLOBEREDFTFE JEPN FHHE JEPN FEAPN

FESEIRER, FRCIEEN S 2EANTZIE LTV e RA -« LA JVIKRADOEF B2 D &
MRS R ESHHE ) ZIMNICH D &35 TafRetE 1) F72i% Ttk 2) IxdHv £ 5
(2720,

BT, MOBEIZ L - TEBERESHEIND & W) 1Tk TR 3) %4 TH
DN, KEHEN D ORIEEZBE L, MR L~V TOSTEMEZ IEICT T, S
{BEERE RS LIS ORERE & PN 22 W FTREME ( TRIBENE 4) ) 2oV T HHEANCSE
RDVENDD,

4. EFEORIEREIE LSRRG
A (incorporation) DAFFE! T4 i\ Mark C. Baker %, Chomsky (1966) T2 R S L= S5k

% John B. Watson D528 % 5 17 7= Karl S. Lashley "8 % 7= Z5HEM: (equipotentiality) 1%, Paul Weiss D1 € U

DFEBRZ I - T /172 3R %511 7= (Lashley (1929), Weiss (1934)), L7%>L. Roger W. Sperry & D—

HOERIZLY | FEREMEARNR T HBIGUT—H O DL R HN 50372 0 [RER/R b D THDH Z

LDV L7 (Sperry (1939,1943)) , IMARBROAERCC S DA A3FRIZ o TR 2 Z LAV LS
DB DHBIE, SEO X 2 R NRIEA OBESNZ DWW T ERI 22D D2 FRE 78 Z & 2k _25 D
ISR R CH D (Todd M. Preuss (2003))

10 Steven Pinker |, FaEOHITZT T/ < BRBE 2 A7 ORE AR 126 5 K E O ANDO BT
O %& FEa OB 5 e RO NOF, Ko e FRICES L T B 2 E DD F RN
Al S 7 AT T2 T, ZABNT LB IO B R FEMEC L - TRl S5 i Tl
EWVIFREREBL TS (B 1— (2004, 5 5 ),

! Baker (1988, 1996)2: A,

26



EFHOAERAIT  (Creative Aspects of Language Use, CALU) &9 8BS S SREIZ OV T
BLRGRNHT 24T > T %, Baker Oifamix S LR BEETHE (2B 2 ofro—Ff
ThHEEZXDZLNTEDLDT, KREDiEm ARy 26D L LT, ZOMIEEZ /L Tk
EYEAR

Fa AAF—ZIAUE, SEERIE FEE A, () A, (i) 5 s OANER
(CALU) D =DDEMN 672> T, ZD 9 HO CALU I, () EHIFRETH Y . (i) FIEH
LHBTHY ., (i) RSl (REEGH) THDH, LWV I FEEFRF>, 209
B, FERIAR & SUEIC W TIMORE & WO o T2 HELE N Bt T & 5728, CALU
IZOWTIERI T E 72U &0y 9 D3 Baker (2011)DEIRTH 5, Baker (%, KFBIE, B,
LD 3 BN EOBELRIE LT 5, LUF T Baker Difamll DWW TR TWZ 9, 7272
L. KEBIEICOWTIE, AfREB 2 Dimi 3R S Tnh2R2no T, J&#éo

BRICOWTIX, BEMER TRIET D & INDHFFRNSFERES  (specific language
impairment, SLI) 23BLZZDO%G L 72> T 5, BEMICTILH 503, SLIIE Bishop (2004) (T
Ko TRD 45D Z A FTFFHIITND ¢ (1) B8AY SLI ; (i) S B 25 5 REkEE; (i) 78 2
B S RERL OEEIRE; (iv) sB IV SREMEE, SR LTS 2L, )R E2 5.2 501%
SOESMTH D, (i) 1. TERIERICEELY 52 5, (i) 135856, HDWIEHE ORI 72 3
RO L)W 5 IO = DO SaEkEE TIE, B IR ST, B 5 B BT,
RIUCSED LWEFENATRETH Y . CALU TR ZZ T TN ENG03 D, (iv) 1T
*ﬁ?é&\Q&U@r%ﬁuéébLWJ&W5%AL%§%ﬁszéﬂ®iﬁﬁﬁ
Z %, LU, Chomsky (07 H/L k) 28 DRIUICSED LW LR~z [Z /5'AJ
EWVIES LML IETTHDL I L EEZDH L, (v) DEERELRIOBE D [HBEIC
STORMDSI DL I PHENRSEIDLIIZERLRNWZITTHY | %iDCMﬂ

ITHEEZ T CORNWEFREN D RETH D, LENR->T, BIFERLNTWDET—H )
HIE EHRIC L > T CALU MR A2 T D LIS 2720, £ D D) Baker DR CTH D,

HEALIZ DWW TIL, Baker (ZEMW) & DLl &0 A0 Gikim A B L Ty 5, Chomsky
DT L EFED 3HEMD 5 B, FEREIC OV TUIEMIC L EEAEETH D L, AN T
b, TLERETR I ROB L TOFIDLHIZ, BHEAETHL (TRbb, AHRINICZDO X
IMEENEALTCND) EEZDMbANR, L, hrPTT 6, CALU WEEN %
HLTWDEIITIFER X7\, Savage-Rumbaugh (1994)3 7 > P OBESNZRA R H D Z & %,
FESCTROBEE L W o T HRHIRFUZ L 2 O TH W AEHZRERFUC L 5 O TiH/2n &
EZTNDHH, Baker I CALU OXAN & L7= 033 - E AR TH 5 & im0 T
5. FE 1 Baker ERIERTH D,

PLED X5 7057~ & | Baker (2011) (XS F5EEE/1DOH O CALU (2 DWW TCIIWVE L -~UL Tk
925 Z L3 TET, YHOmIB B SINmEED XA ML ThD 3G 12X -
THEINDIRETHD EFEL TS,

12 Mark C. Baker 7} Stewart Goetz & e L 7= Baker & Goetz (2011) Ti&, —_ ADIZ Charles Taliaferro,

27



LI B CALUIZBAT % Baker Oifam b, M bEEE MESH) 1 3ME B 2PNl d
B LN KO TREFFT DL EZ D,

W% 2 7= Bl % Baker O I EHAI72 HREZ VT 131 (soul) | EFFATND2R, K
FROFRHITE 2T Eik Thd, AREBX CTERNGET D2 L2 RmEd 55601,
AR TR Uiz & 9 7o BEsERBRERI72 10 C7 < | 18 e DARE DRI B9~ 2 S5 T4
NEDY | Fl7e L, BRRLOPMESNTNDE, LER-T, b LEERBAKEE
ZTCHFEL D D ETHUR, BT CHENRMIELZ 5D D B2 b5 S bEEE
PRSI DR EBAIZE ZAIZHDE L THENLIUIERNTHA I,

5. Bi% Tkofzl A=BH~ADEREL

AR TlE, SREeI07< &b EMEAEE ST (2o T TN 1352
FANEENZ & 2R L7ens, TIPSR/ FERMNER) ICBET Saam & 13BN, AT LTz
FEINTET 5 ANBBUICOWTHE L TBE 20,

MAREREAME L L CUWNVEIRD S A« LA L R DOIRBRD K 5 A8, (IS T D,
BUROMEER CIIHIEAR ATREZR SR/ ANEEN L TRV (EiIZZ O DA S TN D
EWVolz (BVZEHITW) IEICL > TSN E LT, [BEORME ¥ TR
o TS EIEB X HLNRWRIUZIBWTEF O L HIZEB LTz L) FETHE)-
LEE, DFED, AR, Bl H5, HOWVTIEFIEEZEL TS LIIEX bk
WE I ZRBUCH - TH, NTEHEER G, EEL WA AREMR b L) 2 LT
&b,

ZDRIZOWT, BIEZBNZE 2 TH LI EBRY v —F U X A~OEEDFHE S 2,
(AT AN e P —F VR e TIvm—valE| 2 EZELTWHIH « h—H
—%, BEUEIZOWTKRD X 5 IZdh T 5,

- - - ARERETARCCIEET AN, HWROXKMTH D, MAIXHEYE R
HMRBEZEF> CWD G LW E W) Z & & HEERF I XEE CHET 5
ZENRTERY, HFEOHICR-ST) BX6RRNDOTHS,

H BEE I EARHE DS RY VR Td Do Z DR, & DETEANEEHIL TV D B LD
ONEDIE, ERBSEICELS b TV ala - LR LYkt 7 o a & L
TW5, ZNHIEDNEET, EWO OB AMEOAREITaI 2=y —T =
VIRABEEE S, kA ME L o0bH O T ENTERN—TE0GTE (
— & — (1999, pp. 207-209)) .

Daniel N. Robinson, Robin Collins, Hans Halvorson, Dean Zimmerman, William Hasker. Robin Collins /3%
NZENOSIE T, [BUREN) DR THD Z L anTima B L T\ b,

B ERFEARERIZ OV TlE Holden et al. (2009) %, S2EIZEI 95 FIZ-DU Tl Rock 2014) %, A28
DY | FHHNZOUVTIE Stevenson (20000, ZNENSZHOZ &, £z, LV IRWBLED B EFRDNN
(CIETETE RN & 2RI U7z Kelly etal. 2007)2 DWW T HBROZ L,

28



ST, HAPEEED, BEIL. BIEOER. MRkafE L nnbd 5 2 LS LUV REE
IZHHELTH, BEAHIIMEFE LFL LD REECES, ARkaERio VT, 721
IZFENEGNBE D FEEZRLEDETWRWET DA, £k b, fEE LIF
U &9 REERES, ARkBEARZE > TORWODTEAS S 7y, FRERICIZZO - S%FXp4
LZOIFEE LW, BIEBEORISIZITES Z< DN, HBEDO L SITE T TLEVN
H5Th D,

UL, BEEDZDEE ORFFTTE RV, Uy a 2@ TH LR
BRBLTHZEDOTE D LIRS TRHERKIL, RO X DI~ TWuw% (RH (2007, pp.
30-31)) .

FEEGIL BOOERESZBSOBNVEY 127856 T Lo LTNDH I &Y,
SEbN-EYICEI 2 &b TET, FHLTREMOuR Y hEEIRLTWD XD
DT, WOBBARIILNDIL, ZOLFRRE TERWRAT, Ito
HOETONCRETONTZL ) BREFFHTL,

LA RNTTETTHEI LW T TSIV, €9 LTEHERWVONIGNY E
FAN, EZBITEEES 20O TIERL, R TH-TWLDTY, B0
EITIEEI LI bRV TT,

RICZ L&Y, Z2RN=y 720D, MEFEISNTHEREL TWRNWE S IZR X
L. LWV AMERA OIERE R HREKTEN, KA LERHT I FEEZTICANR
o2 IR REPOHIEFAEBR S TERWREWEBSOMFRNROFTEBAL WS Z L%,
Bxl3md 2 EnTED, ZOFEENDL, 205G, BERESMIALE I 2= —
varERNEWEOICRZADIE, BEZOLORREL TWDHNLTIERLS, vk
HENZRBLT HUTB720ND &V ) TRTHTEE R0 EHEZR S D,

FPAET T T < BREMESCRGEIE R &, IMOMSREIC AT 4 ok LR EMICIXER 72 85
MAEFEZNTND KO ICTRZ D AOHTREEE & [FEROBZE D R L T2 ATRerki, Mk
fbEE S ZMOIMCE S THEMNGE) ST 280 Tho, —J. K
PG 1 IR RE I B D N BEZ DL DICRIENH H NEW LT LENRT L,
ZOBERTRBREZAZEBETH LY, MENRBLENO L, TIMNIGEL ORILOHE S
FRSBAISNDGRETHA S L, TIEMNIGR) & TR AU R CaiSR 72t

WREICER U7z X o, TBEE b2 E ) & TR S ICHIEZ S T 72 WG T 5 )
EWVORED T CIE, TG Th > THIMOZRAANEE O %2 BEMT 501 Tk
720 RICAR TR L2l 2 2 TG L, TIMPNIGH ) ICEL 72 & LCTh, fmEr 7l
SD TR ERE, ST 2 TRSITHRIEEZ T I OWGFTICIEET 5] V) af
REMEZ A S TR B 220,

29



PHEESN D RETHAIY, TOZ L2 BESELNLBD—DL LT, mi&IZH
HOBBIET FEENEOL, LCFETLIEFA TERI Qo TLE o/ E 6 4R (Y
F) HREE S ADT YA 2/ L TARORID <D & Lzvy,

HEL Tl LOFEW

oYUl =GR SV gAY, b PAA
A7239 £< 9 TN
TFHLRELANDOESTZEEBY 5 0T
—HOLVDIF LN b

EWVWCNWZ EIFESOFITIES SAH D
THIELIBRD I ENTE 2
FAERBR S AR EZFETELRND
HrobTOUNTEHN->TNLIKD
HODE WMol Z Lo EFEEIT/ > T L
FERS 1 B2 R Z M T T
LoD LI LTS
FiEE D SIEVB LY Lz
FRNGIFHHEZ B Y TSI A
(72720 1] o TED

[b7lzL, Lo b k! »TED
BRIANSL Y LTHEEZRQNTTEAD 7R
BRIAVEBLH R ANICERE LT

(ZEEL VR JFoTETDP) o TED
2NELEATISTL D372
FIRPNIRINEA ST DR NIRRT — L% LR LB LY Lz
BRSARTIES = AR BHAT 05 9 78
(£dH, £bH, tRHL T o ThELBED
FEIED & BRI

FHEFITRIT

(BT 2 TED

ZNTLW 9 5

15 FE T HEAERBRICOUNT ., Parnia et al. (2014) 73 2,000 A %8 2. 2 KIFFL 7Bl & HFFEOHKE B
B LT D,

30



SEXH'

Alexander, Eben (2012) Proof of Heaven: A Neurosurgeon s Journey into the Afterlife. New York: Simon
& Schuster. (T« 7 LI — BIEFERQ013) [F—T « FT7 - ~T il
PRSI 23 LT BB DR B0 FYIIETR.)

Baker, Mark C. (2011) “Brains and Souls; Grammar and Speaking.” In Mark C. Baker and Stewart Goetz
(eds.), The Soul Hypothesis: Investigations into the Existence of the Soul, 73-93. London: The
Continuum International Publishing Group.

Baker, Mark C. (1996) The Polysynthesis Parameter. New Y ork: Oxford University Press.

Baker, Mark C. (1988) Incorporation: A Theory of Grammatical Function Changing. Chicago:.
University of Chicago Press.

Bishop, Dorothy (2004) “Specific Language Impairment: Diagnostic Dilemmas.” In Ludo Verhoeven
and Hans von Balkom (eds.), Classification of Developmental Language Disorders. Theoretical Issues
and Clinical Implications, 309-326. Mahwah, NJ: Lawrence Erlbaum Associates.

Borgstein, Johannes and Caroline Grootendorst (2002) “Half a Brain,” The Lancet 359, 473.

Bychowsky [Bychowski], Zygmunt (1919/1983) “Concerning the Restitution of Language Loss
Subsequent to a Cranial Gunshot Wound in a Polyglot Aphasic.” In Michel Paradis (ed.), Readings on
Aphasia in Bilinguals and Polyglots, 130-144. Montreal: Didier.

Cappa, Stephano F. (1998) “Spontaneous Recovery from Aphasia.” In Brigitte Stemmer and Harry A.
Whitaker (eds.), Handbook of Neurolinguistics, pp. 536-547. San Diego: Academic Press.

Carter, Rita (1998) Mapping the Mind. Berkeley, CA: University of California Press. (U % « 57— 4 —
SRR ERR (1999) ThM & D OHIER v = 7 VhR] B« FER.)

Chomsky, Noam (1966) Cartesian Linguistics. New York: Harper and Row.

Cook, Emily, Bruce Greyson, and Ian Stevenson (1998) “Do Any Near-Death Experiences Provide
Evidence for the Survival of Human Personality after Death? Relevant Features and Illustrative Case
Reports,” Journal of Scientific Exploration 12(3), 377-406.

Fodor, Jerry A. (1975) The Language of Thought. New York: Crowel.

Gazzaniga, Michael S. (2011) Who's in Charge?: Free Will and the Science of the Brain. New York:
Ecco/HarperCollins. (<A 77 /v « FIF = /BEHBEFER 2014) [<b/z LT EZichH DD
Hx o Y =Rl RO AHERESS)

HHER (2007)[ B BHEDOFESBEONTIR D BEH : RFEO TE W HFAENR OS5 N7 5 0]
AW =237 —)L,

Holden, Janice M., Bruce Greyson, and Debbie James (2009) The Handbook of Near-Death Experiences.
Thirty Years of Investigation. Santa Barbara, CA: Pracger/ABC-CLIO.

16 Knecht et al. 2000)lZ 2DV Tid, JFEFIZEWT [ = b« k) Ko7, 4 134 =L
DFEFITLTH D,

31



Industrial Noise Control, INC. “Comparative Examples of Noise Levels” Retrieved November 28, 2014
from http://www.industrialnoisecontrol.com/comparative-noise-examples.htm.

Kelly, Edward F., Emily W. Kelly, Adam Crabtree, Alan Gauld, Michael Grosso and Bruce Greyson
(2007) Irreducible Mind: Toward a Psychology for the 21st Century. Lanham: Rowman & Littlefield
Publishers.

Knecht, S., B. Dréger, M. Deppe, L. Bobe, H. Lohmann, A. Floel, E.-B. Ringelstein and H. Henningsen
(2000) “Handedness and Hemispheric Language Dominance in Healthy Humans,” Brain 123,
2512-2518.

Lashley, Karl S. (1929) Brain Mechanisms and Intelligence. Chicago: University of Chicago Press.

Levelt, Willem (1989) Speaking: From Intention to Articulation. Cambridge, MA: MIT Press.

RIEIEE] (1967) [RFHED HO : HhohEA

KRIHIESE (2014) TR CRRD & IMTEAEE B~ TR 23,10-17.

Pamnia, Sam, Ken Spearpoint, Gabriele de Vos, Peter Fenwick, Diana Goldberg, Jie Yang, Jiawen Zhu,
Katie Baker, Hayley Killingback, Paula McLean, Melanie Wood, A. Maziar Zafari, Neal Dickert,
Roland Beisteiner, Fritz Sterz, Michael Berger, Celia Warlow, Siobhan Bullock, Salli Lovett, Russell
Metcalfe Smith McPara, Sandra Marti-Navarette, Pam Cushing, Paul Wills, Kayla Harris, Jenny
Sutton, Anthony Walmsley, Charles D. Deakin, Paul Little, Mark Farber, Bruce Greyson, and Elinor R.
Schoenfeld (2014) “AWARE—AWAreness during REsuscitation—A Prospective  Study,”
Resuscitation 85(12), 1799-1805.

Pinker, Steven (1994) The Language Instinct: How the Mind Creates Language. New York: William
Morrow and Company. (A7 4 —7 > « B2 h— FHEFFR (1995) [EiE% £ HTAR
e (b F)J A BARER 2 AR

Pinker, Steven (1997) How the Mind Works. New York: W. W. Norton & Company. (A7 A —7 >
B —HEEFR () AEET - I FEFR ) I rE TR (F) (2003) o
DA« NHBRIZ E S B 7] B BARE 2 AR

Pinker, Steven (2002) The Blank Slate: The Modern Denial of Human Nature. New York: Penguin
Books. (A7 4 —7 v« B H— I FEFR(2004) [ANRIOARMEEEZ 22 01X 725
OAHE] > (B B R AR RS

Pinker, Steven (2007) The Stuff of Thought: Language As a Window Into Human Nature. New York:
Viking Press. (A7 4 —7 '« B0 — /G - ANE R Q009 [EET257E: 12
CIEOFEW) O AMIMEIZES (- - )] 30T - AARKuERZ R

Preuss, Todd M. (2004) “What Is It Like to Be a Human?”’ In Michael S. Gazzaniga (ed.) The Cognitive
Neurosciences, Third Edition, 5-22. Cambridge MA: MIT Press.

Rock, Adam J. (2014) The Survival Hypothesis.: Essays on Mediumship. Jefferson, NC: McFarland.

Sabom, Michael (1998) Light and Death: One Doctor s Fascinating Account of Near-Death Experiences.
Grand Rapids, MI: Zondervan. (= 7 /L « B « & A R LSRR (2006) [ [H D1
D DIFE—HTT- 72 HEFE - 47 4 ORFSEARER] WO« AAHCCH)

32



VEBPEET- - DNERESL (1998) NSNS A R4 & & - KEBEO AT 0] B« BHAR
JEk AR 2.

PERE= 22— A West (2013) I[—ETHNNHEELTATEW] [BXTA-TES])  /hek
W= '—IZ5C8 i~ | 20134- 10 A 13 H.LAF XV 20144F 12 A 7 HIZHUSS -
http://sankei.jp.msn.com/west/west_life/news/131031/wlf13103114110010-n1.htm

Savage-Rumbaugh, Sue (1994) Kanzi: The Ape at the Brink of the Human Mind. New York: Wiley.

Sperry, Roger W. (1939) “The Functional Results of Muscle Transposition in the Hind Limb of the Rat,”
The Journal of Comparative Neurology 73(3), 379-404.

Sperry, Roger W. (1943) “Functional Results of Crossing Sensory Nerves in the Rat,” The Journal of
Comparative Neurology 78(1), 59-90.

Spetzler, Robert F., Mark N. Hadley, Daniele Rigamont, L. Philip Carter, Peter A. Raudzens, Steven A.
Shedd, and Elizabeth Wilkinson (1998) “Aneurysms of the Basilar Artery Treated with Circulatory
Arrest, Hypothermia, and Barbiturate Cerebral Protection,” Journal of Neurosurgery 68, 868-878.

Stevenson, lan (2000) Children Who Remember Previous Lives: A Question of Reincarnation. Jefterson,
NC: McFarland.

KRB — « TR - g - BEE MY - FEEA1 - i (2009) TS O B %) 78
FRAARE SOV [REBR ] 254-261.2014 4F 11 H 28 AIZ Nt b S
http://tenbou.nies.go.jp/science/institute/region/journal/JELA 3404022 2009.pdf.

Taylor, Jill Bolte (2006) My Stroke of Insight: A Brain Scientist’s Personal Journey. New York: A Plume
Book. (/b + RV b« TA T — WTNEGER (2009) [EEFOMN = IEL 78 DM BN - &
& ] HO )

Weiss, Paul (1934) “In Vitro Experiments on the Factors Determining the Course of the Outgrowing
Nerve Fiber,” Journal of Experimental Zoology 68(3), 393-448.

33



