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Fig. 1. Hypothesized simustural and functionid teunsitions in vertebrate cvolution. The
postulated functional states (¢apituls) preeede the modified structures (lowsr gase letters)

involved with them.
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ESOSCHELETRO

-DENTELLI, ARMATURA DEL CORPO,
DENTI E LEPIDOTRICHI DELLE PINNE

-TRE STRATI FONDAMENTALI: SMALTO,
DENTINA, 0SSO DI ATTACCO
(ODONTODE) CHE SI SOVRAPPONGONO A
0SSO SPUGNOSO E AD OSSO COMPATTO
(CELLULARE O ACELLULARE)




- TUTTE LE COMPONENT]
DELL'ESOSCHELETRO DERIVANO
DALLE CELLULE DELLA CRESTA
NEURALE AD ECCEZIONE DELLO
SMALTO A DERIVAZIONE

ECTODERMICA (AMELOBLASTI) IN
SEGUITO AD INDUZIONE DA PARTE
DEGLI ODONTOBLASTI (CELLULE
DELLA CRESTA NEURALE)
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ETEROCRONIA

- QUALSIASI CAMBIAMENTO NELL'ORDINE RELATIVO DEGLI
EVENTI IN UNA SEQUENZA DI SVILUPPO. CIOE® QUALSIASI
CAMBIAMENTO NEL TEMPO RELATIVO DI COMPARSA DI UN DATO
CARATTERE DURANTE L'ONTOGENESI.

- LA COMPONENTE CENTRALE E' LA COMPARAZIONE DELLA
CRESCITA SOMATICA O MORFOGENESI CON L’INIZIO DELLA
MATURITA' SESSUALE




TARSIER (Tarsius spectrum)
Hubredtt and Keibel, 1907

MAN (Hamo sapiens)
Keibel and Elze, 1908
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ctic placode

optic evagination
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thyroid divertic.
4th pharyngl. pouch
gall bladder
extremities

lens placode
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PERAMORFOSI

- ADULTI LA CUI MORFOLOGIA
ROGREDISCE OLTRE  QUELLA  DEI
ROPRI ANTENATI (SVILUPPO DIRETTO)
RAMITE:

1) RALLENTAMENTO DELLA MATURAZIONE
DELLE GONADI

2) ACCELLERAZIONE DELLA MATURAZIONE
SOMATICA




PERAMORFQOSI

INDIRECT DEVELOPMENT
S. purpuratus

W“-*.
Sequestering of
atult to anlagen

of coelomic pouch

32-Cell fates

Juvenile urchin

DIRECT DEVELOPMENT

H. erythrogramna

No archenteron

elongation,

initiation of

larval skeleton,

larval'gut formation,
F2-CelLinfes or sequestering of

embryonic anlagen




PERAMORFOSI




PEDOMORFOSI

- ADULTI CHE RICORDANO GLI STADI
GIOVANILI DEI PROPRI ANTENATI
TRAMITE:

1) ACCELLERAZIONE DELLA MATURAZIONE
DELLE GONADI (PROGENESI)

2) RALLENTAMENTO DELLA MATURAZIONE
SOMATICA (NEOTENIA)
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(A (B)

FIGURE 20.9 ) .
Metamorphosis induced in the axolotl. (A) Normal (:'omizt:on of
the axolotl. (B) Specimen treated with thyroxine to induce meta-
morphosis. (Courtesy of G. Malacinski.)
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Fig. 61. Baby and adult chimpanzee
from Naef, 1926b. Naef remarks: “Of all
animad pictures known te me, this is the
most manlike” (p. 448).




TEORIA DI GARSTANG
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PRIMITIVE Development of
VERTEBRATE icles
CEPHALOCHORDATES P Bony ossicle:
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HAIKOUELILA: SISTER GROUP DEI VERTEBRATI




HAIKOUELLA

|
MG NO
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Figure 3. Diagrammafic side view of Maikouella (someawhat exaggerated in the dorsoventral dimansion) with antanor toward the left.
AB, anterior branchial vessal; AN, anus; AP, atnopore (imits of atrium not shown); BC, buccal cavity; BR, brain; BT, buccal tentacle; CF,
caudal fin; CP, caudal process; DA, dorsal aora; DF, dorsal fin; EG, endostyle gland; ES, endostyle; GO, gonad; HT, hear; IN, intestine;
LE?, Iateral eye?;, MG, midgut; MM, myomere; NO, notochord; PD, pharyngeal denficle; PH, pharynx; PV, possible profoveriabrae; SC,
spinal cord; VA, vantral aorta; VF, ventral fin; VS, viscearal arch skelaton. In comparison o Maikouella, Yunnanozoon differs in the
following ways: the narvous and circulatory systems are not visible; thare is no caudal proceass; the prasumead buccal cavity is exianded
as a short flared proboscis (anterior argan) not fringad with buccal tentacles; thara is an inconspicuous velum-like structure posteriorly in
the buccal cavity; no anterior glands hawe bean found associated with the endostyle; thare are seven pairs of pharyngeal arch skealetons
with cross banding but lacking the posterior fringe of stubs; the pharyngeal denficles are located naar the postarior end of the pharyny;
and there are thireen pairs of matamencally arranged gonads.
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CONODONTI

- OCCHI BEN SVILUPPATI (ANELLI
CARTILAGINEI)

- MIOMERI A W

- NOTOCORDA
- DENTELLI BOCCALI E FARINGEI

- ODONTODE PRIMITIVO: SMALTO,
DENTINA (?) 0SSO DI ATTACCO
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fancelets
hagfishes
lampreys
conodonts

]awéd veriebrates

“ostracoderms”

millions of years ago
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Shaking the vertebrate tree. A new analysis finds conodonts to be full-fledged vertebrates,
whereas hagf‘sh are primitive members of the group.
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