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SUMMARY

Use of a comparison microscope allows relatively e
ducks from geese from swans hecause of easily seen diff:
ralative sizes of feather barbule features. However, suc
are difficulr ro detect using a single microscope and a
mechod is described which separates rhese groups using
with an accuracy of 85%.
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to detect using & singls microscope and this mechod will,
=, be of use.

METLOD

3asal barbules of basal barbs taken from breast feathers of s number of
anseriformes species of different proups (Table 1) were wmounted on
microscope slides and the foliowing features were measured using an
evyeploce graticule:-

1. The base length, from the base of the barbule ie, where it joii
the barb, ro the distal end of the firsr weil developed node
(Fig 11, The first rudimentary swelling was Lgnored.

2. The width of the first well developed node, measured ac irs
widest point.

4. The first internode length measured from the end of “he firs:c
develsped node to the disral end of the second developed node .

Aarbule length was not used as an identification feature as natural
sbrasion often resulted in the tip of the barbule breaking off. Oune
hundred measurements of each feature were taken from a nwrber of
different feathers, from more than one bird,

S& measurements were aralysed using SPSS DISCRIMINANT (Nie er al.

). The aims of this dnalvsls were to determine whether it was
pessible to discriminate between two or more groups, in this case ducks,
peesc and swans, using standardized measurcments of feather structure
base lengsh (R node width
of known origin and, if it was, to atrach confidence limits to the
predictive model. For examples of the use of discrimipant analysis in
slometric studies, see (Creen 1982, Wood 1987, and Summers, Nicnoll.

Underhill and Peterser 19883, The probability of correct classiiicaticn

iz expressed as predicred group membership (PGM%). The analvsis assumes
normal distribution ie. that the mean value of any variabie (s distinct
Detween groups and normally, a PGM% of 70% reveals a significant

difference betwsen the groups. However, it was decided arbitzarily, :o
ircrease the accuracy of the sepatation, that any PGM% of less than /5%

would rot be of use as a practical separation taool,
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Having discevered that the three groups were distinet using known
“aathers. the analysis can be used as a predictive tool te assign one

d

casurement of the three wvariables of an anserifurre

feather of unknown

species to one of the three groups using Fisher's linear discriminanc
furctiens, automatically produced by the analysi

sepuratlan equations and the PGM% as a measurc of accurac

Similar measurcments of feathers taken from diffevent areas of a
mallard were used to determine whether

RESULTS

The results revealed a high degree of separartion

and geese ard swans

s, &5 the hasis of
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significant classification results indicating that the twe could be

confused on occasions.
successful with respective

Separation of genera and species was less
PCM8 resulcs of 47.43% and 39.76%, shows:

Yy

that the structures measured do not varv sufficiently to provide a
worthwhile distinetion at these leveis.

Examination of feathetrs from

ng

various areas of a single mallard alise

showed a significant variation with a final PCMy of 76.25% (Table 21.
This appears te be related to the size of the feathers s
values for each variable show the largest feathers [rom

largest overall lengrth and the under-wing
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when all the data were grouped and compared against the other
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Due to the success in breaking down the Order Anseriformes into swaller
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isg %-1130g, which again i1z of _irtle use to evngineers attewpting Lo
coryelate damage wich bivd weight and sircrafs spead.

Using four measurements; Base lenpth (BL), interoode lereth {INLY, nede
i (HWT and barbule widin (3WY (Fig 27,

was possible.  Howewer, Lo

0 separation into fawilics
Fourd chat the Order could e

corvids, the heaviest hird h o= welight range of 1a0-11

.
h £
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Figure 1. DIAGRAMMATIC STRUCTURE OF A TYPICAL ANSER{FORMES BARBIJLE, SHOWING
MEASUREMENTS TAKEN
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Figare 7. DIAGRAMMATIC STRUCTURE OF A TYPICAL PASSERTFORMES BARBULFE, STHWING Table 1-
MEASUREMENTS TAKEN

GROUP P
BARRLILE
DUCK 9
I
PO
INTEFRCDE T NGTH (N
%
\ RASE LENGTH (BL)
v
SATRULE WIEITH IBW!
\\ 2ARAB
GOOSE 74
SWAN 69

OVERALL PREDI(




W NG

Tabie 1: DISCRIMINANT ANALYSIS RESULTS ATTEMPTING TO SEPARATE

ANSERIFOCRMES INTQO CROUP, GENUS AND SPECIES

GROUP PGMe GENUS PGM3

SPECIES ] . _PGM3

Teal A. creccs

ANAS 9105 Shoveler A. civoeara i
Wigeon A. penclope -
Mallard A. gslatyrhynchos a
TADORNA al.0 Shelduck T. radorna -3

AIX 9.0 Mandarin 4.
DUGK 97,2 -
SOMATERTA 27.4 Eider §. mollissina Zil
ATTHYA 47 . : Pochard A. fer i
Tufved duck 4. Tguia g
MELANITTA a0 Scater M. migra -
BUCEPHALA 220 Goldeneve 5. o
MERCUS a6 0 Red-mreasted
M -
Coogander M.
ANSER EN I
GOOSE 79.13
BRANTA JHLF Barnacle goose .
Canada goose 3. 2
CHLOEPHAGA 27,0 Upland goose . plonz wi
Whooper Swan . ovgnus
SWAN 69.0 CYGNUS 85.3 dute Swan . olor
Sewick’'s swan
oo colunbianus

OVERALL PREDICTED CROUP MEMBERSHIP:

GROUP - B8 (9%
GENUS - 47 . 49%
SPECIES: - 3% 24%




Tahie 7-  GROUP MFANS FROM DTFFERENT AREAS OF A SINGLE MALLARD Table 3:

I
LOCATION BASE NODE INTERNODE
LENGTH WIDTH LENGTH Oroup means: -
{microns) {microns) (microns}
1 L:on 348
L3 14,72 ISy
L 17 3208 DUCK
GOQSE
G20 € 1h 8 161 SWAN
Fradicted Group Membership:- TE.35%

Fisther's line:

BASE LENGTH
NODE WIDTH
INTERNODE LENG
CONSTANT

Percent of "gr




Table 3: RESULTS FROM A DISCRIMINANT ANALYSTS OF FEATHER
PARAMETERS USED TO SEPARATE DUCKS FROM GEESE AND FROM SWANS

Group geans: -

BASE LENGTH NODE WIDrH INTERNODE LENGTH
+/-5D {microns) +/-5D (microns) +/-8D {(microns)
DUCK 278.79+-1/7 .36 16, 47+-2.51
GOCSE 390,68+~ 1,10 13.224-2 .88
SWaN 284,644 62 (9 13.16+-2 42

Fister's iingar discripinant functions: -

DUCK GOOSE SWAN
BASE LENGTH 2.33377x106 -2 1.844789%x10"2 1.280905%10-¢
FODE WIDTH 2.140961 1.779503 . LL66022:
INTERNODE LENGTH 4.211884%10°2 7 S96760x10" L 502197000
CORSTANT S32.23771 SA0 070 -8 2687y

Percent of "grouped" cases correcrly classified = 88.09%




supendi=n 1.

BASTC PROCRAMME USED TO SilPARATE DUCKS,

CGEESE AND SWANS

Mo CEerd TDENTUFLUATTON PAOGRAMME
Pt omIMRUT ORL L W IWLL LN OMTORONZ . SEPARATRD A "
P u
- TLoea o+ {0 ToURALEB S LT ERRARC il L

oI Nt Anacdddkas 0 (10 FARA0IERY v (D, /3Y6TI0CT - 4007

v 00 0l2800G05EAY + (1. ABDIVIFEY + (0L 33L975%C) - FEL

19

IF Ywd AND ¥»@ GOTO 1320

IT Z>¥ ASD ZsY GOTO 140

PRINT "DORCK" X
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]
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u
b

e
[
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appendix 2.

10 REM FASSERI
20 PRINT "INPU
30 INPUT A, B,

Al Y= (0.33504
20,3087

50 Z= (0.50520
2%.5028

50 TF ¥»Z GOTIO
70 1TF Z=Y CGOTC
80 PRINT "OTHE
30 GOTC 120

100 PRINT "COR

120 END




szpendix 2.

BASIC PROGRAMME FOR PASSERTFORMES SEPARATLON

L2 RZM DPASSERTFCORMES [DENTTFICATION PROGRAMME

20 PRINT CINPLT INL, BL, NW, 84 SEPARATED 37 COMMAS"

0INEUT &, 3. o, b
Y= 0.3350635%4) 4 (00921667648 4 (2.35395%05 - (0 (2133350,

a0 Z= (0. 9032046+4) + (0.0978210+8; + (3.04595%C) - (3 64032
25,9028

HUTF 2»Y Goio 100
80 FRINT "0OTHER PASSERINE PH-LECgY Y
940 GUTO 125

100 PRINT "CORVID (160-1105)".z

120 END




