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Fig.1 Scheme of a sagittal section through the cerebral vesicle of the cephalochordate amphioxus. Ventrally
there is a cluster of photoreceptors and more dorsally there is a small opening, Hatscheck's pit, whichi has

been considered by some authors a precursor of the nasohypophyseal duct of early vertebrates. Modified
from Wicht and Lacalli 2005.
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Fig.3 The olfactory (yellow), lens (blue), trigeminal (green), otic (purple) and epibranchial (orange) placodes
locate to characteristic positions here shown in a side view of a 3-day-old chick embryo. Their derivatives
are shown with sense organs on the right and cranial ganglia on the left. Adapted from D’Amico-Martel and

Noden, 1983.
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Fig.4 : Embryological development of optic apparatus (@7 weeks)
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Fig. 6: Comparison of the brains of (A) larval amphioxus, (B) larval tunicate Ciona intestinalis, and (C) the
lamprey Lampetra fluviatilis. In all three pictures, anterior is to the left. Based on Young (1962), Nieuwen-
huys (1972, 1977), Burighel and Cloney (1997), Nieuwenhuys and Nicholson (1998), Fritzsch and Glover
(2009), and Glover and Fritzsch (2009). Only the lamprey has a well-delineated tripartite brain and the full
suite of neural-crest derivatives.

Feinberg TE et al. : The evolutionary and genetic origins of consciousness in the Cambrian Period over
500 million years ago. Front Psychol.4: 667. 2013.
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Fig. 7: Brain regions in lampreys, emphasizing the connections of the dorsal thalamus (DT) according to
Nieuwenhuys (1972); Nieuwenhuys (1977) and Nieuwenhuys and Nicholson (1998). (A) Afferents to dorsal
thalamus. (B) Efferents from dorsal thalamus. Il, optic nerve; Bol, olfactory bulb; CP, commissura posterior;
Hab, ganglion habenulae; LS, lobus subhippocampalis; ML, medial lemniscus; NDH, nucleus dorsalis hypo-
thalami; NVH, nucleus ventralis hypothalami; NTP, nucleus tuberculi posterioris; PinOrg, pineal organ; PHip,
primordium hippocampi (= hippocampus, medial pallium); PR, nucleus preopticus; Str, corpus striatum; PT,
area pretectalis; Tect, tectum mesencephali; Teg, tegmentum; TSC, torus semicircularis.
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Kuratani, S.: Evolution of the vertebrate jaw from developmental perspectives. Evol. Dev., 14, 76-
92, 2012
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BUT, YIL/BEEINBERERIUESICATY Y THRER LU E DTS,

EEDKRC, ROXEZBUEFE I DELFHELDEM THERINLBEEE DD LS CRD, PHT
HEEDTRZEBIL Y I TERE., KEKE, JURSYVIVEWVWSERBRYVINOETTETCNWDS., H3
MEECELDE, DURIVIIEE THVINOBTTELASRADESBRHED, T, XeRBTsE34E%
D, VIR VEKBEICEDLNDS > ELEIHDSEYDEARICH o 7=ht. BIDAECEHNTULE

EEZE, RPOPRBBRTEHIUVRIVUIYARDIN>TVNBEIN, ZZTEREHZRL EDBED—IFE
LTEODNTWS., PHOBHEESMNESELTHS B FICRAEENEL. BOM@RNI VRYUVZED
KBKICBLDIEDS. ZULT, X eEHTRABOHROKRZRBIEWD, ETHEERLBHULVAR (C
EONBXSCBO27ZDTHS.

FVIIRPRE--- R ORMGRE

BEDLSICKPDETIE. KOIRBNETH 7. IBRHEEDIFUERD (F. HORNZRU &%
BREANRB) WS ZECRD. In(d, RBZRT DEDFZREMIZEEN. EERIRCH SEORIE
[E—=FCEINENZHED T, INICEL>T. BROACBEEHNIZEIND. 2 (0=RZEEFE L TDE
ENFECXBZDITHD. REDEF. COARRSEBOMELIEBDEEZ SN, I TREDSWREHZ
RETED. LD >T. BABIABOWFOPITTHE TLDIAY VN, BDBKDBESODEWSZ LI
235, (Fig.12)
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Fig. 12: R385 E (Lateral line organs)Df#S!
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4R35 (Lateral line organs)DXR(CE T 2E4A DRIk H KL (neuromast) E 72 0T, FFEDIKBIRN S
MREZ(TTND. BREEINICHHTDHRE, REFZNICEEOAREDREICEI>TETSZTS5I—
R(placodes)CEH®k LTW3. &z, i< TEIZDMDT>I—K, b 5EER(auditory placode)h 5
FREHLIFET 2D, REOREMRRE, ARROREICHITDERKICVWHBIEEMRTHSD. DK
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3 [CRE &R ENERNICBERBREF DI EHN S, MBEE—F & HIC U TEAIIRSR(acoustico-
lateralis system) & I3, 8

BEE CTROEANGEEMRCE TDRHZTOHED, MBRERTHRTHD I ENPESHICENDD
H>.

BH. ZOAKRBIC(TBRBEANREE S RRBANRSENH D, F Y XBO/NAB BB EANRED SRS
BICHME LI RAEMAIRES THD. BRHSXFISND BELORFHIE, BRELENMFRZEBNT
REBICAIBLTED, ZOIOHRBKE DEMNBERMDZRL, KIEEFBEXRROBRLBVUBIREETH D
273 (cupula) KON TWVNBIREDERNH .

FRBREBRIECT U THEBICRIGT 3. ﬂﬁk,ﬁ<®§@§bﬁ@fé5ﬁﬁbfn< HZ5<8%
DOEDRAD ICEBWIZEZDK DT ZELEHTE, BRERRT 22N TED. REOERICHTIREIE
BELULTOREENHD, FYXFFYF3LDBHEIDBIRML, R—EDRTHRELREBE/NEE
AEDBHERICRPNNCRET . FYX(IHERERCE U DMRBROMINGEBHEZRLD I ENTES.

OLYF—=28E (Ampullae of Lorenzini)-:* B XDEFK(ICHANRR EHVNWTWNT, ZNSDADRIC(FE
)—iRIBHEX 07 F 2 —THHDIENREBINDF N 7THIEERE. COBEEFRREBDRICBERAT
MOLYF—I888) £HEND. ZORIOBBEOHRIICOVWTERSKHTH . OLYF—ZICK
ZEREHNS5200FEE< B 2T, TNIIHWBLBERERINT IMPRTH D EDBASNE. Y XTEEIC
L3, BADEICEZLKHNHIT DZBIERT. Z0HH(FAREEEEELH S, (Fig.13)
Z < DKBEDEVWDEHBEREBDLSBEETHHD. ADMIERPDIEDNBRELBRKOZNENRLEDS
ZET, AEBKOBICBMENELD. 7272, ZNIEL>TEABICESNDIEBEIHEBICHBTHD. &
CADERDIER, BPDIcmBEN/z 2 RRIIC1005DD 1 MRILEEWVWSEBRNENFET BT TH, X
[FZENZRRITEDZENPESHICKE ST,
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Fig.13 : Ampullae of Lorenzini®n#h. —EZ DOHRER L —F—BEBICRMINTESEYIEIRIT B 2 EHRETH S.

ZDEKS CHEHEEL 2T DR ZZNZNORDORE(CIH U TEILS DI LT, SERBRESRNE
EESE. HKOMZWERELRAOULEBNS, NORPEIRIIBET DI EICHINL. KEREZXTT.
PR DEENRDIRICEN 2 TEEEXD.
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2. EFBLFN—N—(CKDER OFROFEETOCRANRASNDDH D, TS5 I—ROFLEZRY
BECARINDIRBBRIYICEVNTHRET ZEDNTE, FHRRESONPROELIRIREZRNSFH
MO EROTLS.

3. RRDEENTSI—-REEB L. BHEMNEELLL., BHSVORFHTHDRBIER P BIRERD
HIRIRIMAE. 1KE0 (FEENIC K 2XE metameric arrangement) . FBIGREIND /(Y —>, BRI BRER.
BHLBADBRINERBSECEILERICE. SAOERICEK DINR{L S NICANSRR1 233 DFGE & 1¥REME
MNEML TSR EEZ 5N,
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