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Ernst Haeckel (1834-1919)
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Ernst Haeckel 1862. Die Radiolarien
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Ernst Haeckel 1887. Challenger Report, Vol.18
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Bashford Dean (1867-1928)
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I. LOCATION OF MAXIMUM BLADE WIDTH
1. Proximal Quarter
2. Secondmost Proximal Quarter
3. Thirdmost Proximal Quarter
4. Distal Quarter

II. BASE SHAPE
1. Arc/Round
2. Normal Curve
3. Triangular
4. Folsomoid
5. Flat
6. Convex

CL1>2)

III. BASAL-INDENTATION RATIO
1. No Indentation
2. 0.90-0.99 (Shallow)
3. 0.80-0.89 (Deep)
4. 0.700.79 (Very Deep)
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Taxon '\ Character

10

11

12

14

15

16

17

18/18[20/21

22

23

Tarsius syrichta

2 | Lemur catta

3 | Homo sapiens
4 | Pan

5 | Gorilla

B | Pongo

7 | Hylobates

8 | Macaca fuscata
& | M mulatta

10 | M fascicularis
11 | M sylvanus

12 | Saimiri sciureus
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Adrian C. Barbrook ez al. (1998), The phylogeny of zhe Canterbury Tales. Nature, 394: 839

G eoffrey Chaucer’s The Canterbury Tales
survives in about 80 different manu-
script versions'. We have used the tech-
niques of evolutionary biology to produce
what is, in effect, a phylogenetic tree show-
ing the relationships between 58 extant
fifteenth-century manuscripts of “The Wife
of Bath’s Prologue” from The Canterbury
Tales. We found that many of the manu-
scripts fall into separate groups sharing dis-
tinct ancestors.

Manuscripts such as these were created
by copying, directly or indirectly, from the
original material (written, in the case of The
Canterbury Tales, in the late fourteenth cen-
tury). In the process of copying, the scribes
made (deliberately or otherwise) changes,
which were themselves copied. Textual
scholars have developed a system for recon-
structing the relationships between textual
traditions by analysing the distribution of
these shared changes, and have constructed
family trees (stemmata) on the basis of the
results, with the ultimate aim of establishing
precisely what the author actually wrote.
This analysis is carried out manually and is
feasible only for a few manuscripts of short
texts. The sheer quantity of information in a
tradition the size of The Canterbury Tales
defeats any system of manual analysis.

However, the principle of historical

scientific correspondence

The phylogeny of The Canterbury Tales

Figure 1 SplitsTree analy-

o Tl A sis of 44 manuscripts of
Ra3 | e . i “The Wife of Bath's Pro-
cn | 2 logue” from Chaucer's
EnS . e X'B  The Canterbury Tales®.
o - The two- or three-char-
Ht = He acter  codes  indicate
— individual  manuscripts,
s Hg 2 \ whereas the large capi-
o s AN ‘NI tals indicate groups of
- ‘ > L:'Z manuscripts, which are
Bo2 PW\_Mm coloured the same.
o ) "
o J Ld1 h3
To Lc L Ryt - .
Fi

the 58 manuscripts. Very similar results
were given by PAUP (not shown). Several
manuscripts form groups (A, B, C/D, E and
F), each descended from a single and dis-
tinct common ancestor. The remaining 14
manuscripts were removed from the analy-
sis shown in Fig. 1, as they were likely to
have been copied from more than one
exemplar, either by deliberate conflation of
readings or by changing the exemplar dur-
ing the course of copying. These manu-
scripts were identified by comparison of the
trees generated with different regions of the

notes of passages to be deleted or added,
and alternative drafts of sections. In time,
this may lead editors to produce a radically
different text of The Canterbury Tales. These
results also demonstrate the power of
applying phylogenetic techniques, and par-
ticularly split decomposition, to the study
of large numbers of different versions of
sizeable texts.

Adrian C. Barbrook, Christopher J. Howe
Department of Biochemistry,

University of Cambridge,

Tennis Court Road, Cambridge CB2 1QW, UK
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Max Furbringer (1888), Untersuchungen zur Morphologie und Systematik der Vigel,
zugleich ein Beitrag zur Anatomie der Stiitz- und Bewegungsorgane. Zwei Bande.

Verlag von T. J. Van Holkema, Amsterdam & Verlag von Gustav Fischer, Jena.
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Max Furbringer (1888), Untersuchungen zur Morphologie und Systematik der Vigel,
zugleich ein Beitrag zur Anatomie der Stiitz- und Bewegungsorgane. Zwei Bande.

Verlag von T. J. Van Holkema, Amsterdam & Verlag von Gustav Fischer, Jena.
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Max Furbringer (1888), Untersuchungen zur Morphologie und Systematik der Vigel,
zugleich ein Beitrag zur Anatomie der Stiitz- und Bewegungsorgane. Zwei Bande.

Verlag von T. J. Van Holkema, Amsterdam & Verlag von Gustav Fischer, Jena.
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Max Furbringer (1888), Untersuchungen zur Morphologie und Systematik der Vigel,
zugleich ein Beitrag zur Anatomie der Stiitz- und Bewegungsorgane. Zwei Binde.

Verlag von T. J. Van Holkema, Amsterdam & Verlag von Gustav Fischer, Jena.
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1. FIA 2 =TFEDEH

FUTRARIZEEZ D OHETEWD [$H (chain)] T bH [REH
(scale) | DA, EMIZBT B ELNEEOB DS E o7
EEZOLNTWD (Lovejoy 1936) 18 AL A 4 A DI E ¥ v
JU + K& (Charles Bonnet, 1720-1793) &, Z O [FFAEDEHH (chain of
being) | DEE % EWHIZ LTI TRGIL L /2o PV %
% THRWOREE] (1745 2 HTHh IS D,
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32 @1 T4kt

Swbib - Rz
Charles Bonnet,
1720-1793 (X1 )

[ 1] A% [BRMOREHE]
EARH & TFIEDESH
(Bonnet 1745: vol. 1)

IDEE D’UNE ECHELLE
DES ETRES NATURELS

L’Homme

Ourang-Outang
Singe .
QUADRUPEDES
Ecureuil volant
Chauve-souris
Autruche
OISEAUX
Oiseaux aquatiques
Oiseaux amphibies
Poissons volans
POISSONS
Poissons rampants
Anguilles
Serpens d’eau
SERPENS
Limaces
Limagons
COQUILLAGES
Vers a tuyau
Teigne
INSECTES
Gall insects
Tenia, ou Solitaire
Polypes
Orties de mer
Sensitive
PLANTES
Lichens
Moisissures
Champignons, Agaries
Truffes
Coraux et Coralloides
Lithophytes
Amianthe
Talcs, Gypse, Sélénites
Ardoise
PIERRES
Pierres figurées
Crystallisations
SELS
Vitriols
METAUX
DEMI-METAUX
SOUFREES
Bitumes
TERRES
Terre pte
EAU
AIR
FEU
Matieres plus subtiles
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COFIHICEIN TS [Ty H 14 OB
(uirga de radice Tesse) | &1EA T A - FY A MTw
LB ERDRENET HNV—VEEDL TS,
2F), ¥R OIS (EF) ZOREEL T
WERDIRFHBRECIRRTHL LI ER
MBELNTV D,

O[Ty H A DB TF) X FEBH R
DEMPHEITHBEICBY T2 L) 10k 7
ROy ¥ A OBE, AXAS OB v
FATTF A VERAF—FT 12 IR
WENTKRBEEIIHD [RHEDOM (Portico de la
Gloria) | IZHIFNT W5, K3 ITRT DI £
NEBIEFEEHICO BN, 75 ADY ¥
VENVIZHD ) — I VF LARBEDOWHED AT
YRTG RN T2y A O] THh 2,

iz bb vy (Fv1F0R) OY
HIZHET S [y AL o] &, HE ok
WA SE &2 fEH L TR OB &2 FIMHIE LT,
BIOEMETH BT TR - F1Y A PETHL,
RIS MDD %2 23) ZIEHH T 5 Z DX
X, BaHEE L CREANERo e fupe 72
%9,

84 @I [%AH

[F3] Y+ bLICH D/ — ML LKEEZED
[T 441 Dft] (Watson 1934: Plate XXVI)

EDR 3 [T 441 Dft] &4 (Klapisch-Zuber 2003: 82-83)



2. 714F—LOITFLO [EHRDH]

720 MU 1225 13 A2 TA 2 ) 7 Tl L7
744 —L®I T F A (Gioacchino da Fiore) &, fCFIETH 2 [TE4
DFE (Liber Figurarum)] %0 [R5k (Genealogia) | 12 BTy HHUEE o
JETHE L @ T8 7% 5 %3] %372 (Rainini 2006; Patschovsky 2003)
WELZRAHRENT VWD L THA S [BROF] 2iE, K40
&9 RS TV 5,

Flex—LRULL, I7FLDOIORME T T LICHET S
NEDOERZHHNT WD, 7 F2OKEIROBIZER LR R E
M L LTEHAT LI LD ZOHT, [ZyH o] @
BEELLTINS [FT7F208] 28 LT V0ESLS, T
TX¥FLOEFIHETH S [HEBEDOW (alberi delle generazioni) | 1 24 KF D
FY R MHUGHICBIT S (B OLFE D ZRBL T 5,

12 A IBE O FIC B VT, F ) A MOB AN LR REOM 4
b 0%y (B & LTRBIEL 722 s oMBERRRIE, [
OB (the wee of life) | &\ ) PLILR IR LB EIZ L > TH 2
ENTWeo RO OBEERET S [ Of A—D13kdx
EFHMREEZGYMTIOIISZID LWL IV THo 2l H R
Vo

86 @I [FAdit]

T4F—=LDIAT X LA
Gioacchino da Fiore,

1135-1202 (1 2 U 7)

[M4] 7% L [KROE] (CH 2R (Rainini 2006)
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1. RRRUCH S5 A DL Ean D & EEER

A3 LTo [HEmaol] 3XbOTELEICL TEE
DUABIZEERDO S IS, [Haof] L LTHAERBTL L
LD, WAL LBIEEHEAL TE IR VRV, ZOU0E
OOBIE LT, [FAAu Y] OEFLLTELR 14LDY 3
Ny =Ky A FF (Giovanni Boccaccio 1313-1375) 12 & % [B#H D %
Dl (Genealogia Deorum Gentilium) | &\~ ) RS FAE R UL 14T &9
(Wilkins 1923) 1350 ‘EE L HEZIRD 5, R T TEL LFH X
BFONEVIRETR Y HFF A0, FU Y7 - 0—
SRMEEICES T A A DRI S 72,

[RE DM 42 DFZFE] X, Ky hFFORHKE 1 I %R 1472
I A7) TOT 2= ATE)R SRS, TORITGTAREL
TIEARENTz0 RUBHNZIIRZ 2 < OIZEDR L 72 KRR O S
AZANTH b, BOME L TEDL> TWE—HEZ TH AW
&7z (K1),

MWEEOM A DIEHTH B F—E TNV T Y (FIvLTR) DFHT
H2r—F A (Caclum) ZIV— &F 5 FHM7zH DR %7z
COMMTIE, V=Y P LMULEDO—-HIT LM A DLTTFLE
N, BOERENLFAL L) LSS FANERTEEI#ErLTY
b0 =N\ TT VEEOKRLIZZERER AN 7T T7 41285
JHREBHRAE SN 5,

2 euf

[BE1] Ky hF+ [BEOH2DFRE] (Wilkins 1923: Plate IV)
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