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Relation Between the Number of Bird Species and

the Number of Individuals in Ringing Work

FEEYIORE, H3OIEKRBFEEEOBN» S,
BEMEIC T 2ENEHBOBD v+ 213, Hh5H
WABWBRFETEINTERZ, &iEiZ 1 20%EMIC>
NWTH, LV FZAORRRINBNSE DL, &5
ITMbDAEY) & OHEERR, $abbAERRRER iz R #H
b, TOEYPHESHEDTREIRUONB X IIT
bALSY rll

ABDFICL 2 BRBREOUEIZ, KAKE T O # #
1t, #ho#At, HWHOWEILITERL, Thich®k
TREYREOEBERDIZ, HEL ITVB T AL,
SHIWERDILETIEDRERBITE § /25 LEMBEOHB Y
WKERT2EMEEHO ZRERIZTHS, LT3
T, bLCO UIFEHDOB O ITE2MmT 2ILdiz- T,
EROERP—EOHEI LIz > Tl sh, 36T
NOBHBORSSHBEICEN I Tz 51, Thic
HEISNTEHBREOEBRENTREL 23 TH S5,

DBENA->T, WO DEFER S > THEINS1
20EY, »HVFEYHEOHOEZEEREOEMELR
%, MEBRRICEIEL & 5 &3 28 A%, TC30FERE
ORicE Lz 3h, TOHERAZALIZRES, »2HOD
ﬁm@@;rm%.Cﬁbk%?w®55?,%@@ﬁ
LCFerK%qfﬁénK1@MMmMSaks®%
% &, Preston itk - Ti2E XMz truncated dis-
crete lognormal DAY, HITEHSHENE L EREW
THETENOALBOOLNTNA,

BOE, AYOHER, dIVEBIELIKBECHT BIE
Botzic, ERTEY 2IT5R2IIUDETS, B
DEPITDONTIE, TDEH ORBEZTEAT 5120IT,
Eb OpFE, &EH, HA0IXT OIS TELZD
E#eol), A 0NEThRPHRAL T, EFENT
AYEED, EREMNSBADS Lic, FETHEBMCT

M EUEREERRE

bhTEY, FRITOVTIE, & ITTOEEMSEH,
ZH Uiz BED—FFIE LT, 19674 i Poland
Operation Baltic T2 3hiz R OMIC EHBRP2ID
ﬁﬁé&%(@ﬁ%ﬁ)®ﬁﬁg,l%MﬁCBmw &
Gromadzki Itk -> CTHE Iz, SEIOIERIT LT
DAEZDODEFVDDTIID2HAAT.. TORBROKRE
BPRET 3.

EHEW O I DR L Fisher &
Preston MERIDHTIIH

19674E, Busse ¥ X0 Gromadzki ® 2 A% Oper-
ation Baltic |28\ T, HEHD2FIT5 DD #HIS T,

1 #HEIC50ERN DO T AMRIZD, Thilhh - 125
BOMICESR 2D 17 2/EE 21TV, BEBNCHH
nERDRPELUIC. B1EOKEIX, ARTENT S
I KR ELRERE, MEOBDOBFRE EROEH 5
BEHUIZEDTH 3. BBI960EN» H67TEICHIZS 84
FEOTROEAELTLCHINTNHAEDT, ThITDNT
BEE TR 21T - 12, 1212 X OB EHEDIFEH TIZ225470
Lo TN BY, BRI TO 3 HED&EHEIZ225370
Thb, WEOARB»LHEL T, SFEHDENDEE
BEOWTNPICEENBH S § DLBbh 34, HROEL
BEBATACENTERVDT, FHRTIIZTDOEEOD
REHEIC DWW TEHEZED 12, o
Fisher 3 X ¢* Preston iEfNX, LIF, Bl O
Tz b - T, ThTh LA CoEiksa, LNAT ()
ﬂtﬁﬁmﬁ%)&%ﬁiﬁﬁ,C@W%K@Tﬁ@@
12O DHEDIERIZ, Bliss psmUizThicUizhi-Tz.
EBELNUDOEHE, Yo=141 UTOHBEIXRIFIZED
LIREL, dbhETHEBAITRU 2RO LB & TR
OFRE yx ILONWTEER T, $ERITE-T
BCABERPEICEEDBIZDIC, 1~8FTTIIHEE



EEME  BHR2ECED 5h - BROEE L AGEROBER — 41 —
Table 1. Number of birds ringed in Baltic coast in 1967 and 1960—67
Birds 1967 Birds 1967
b 1960—67 e 1960—67
sp e; €s Spring Autumn  Total sp ; S Spring Autumn  Total
1 7 14 14 24 26 2 2
2 6 4 7 8 27 1 1
3 5 4 4 3 28
4 3 5 3 5 29
5 2 1 2 30
6 3 1 2 31 1
7 3 4 2 32 1
8 1 1 2 33 1
9 1 1 2 34 1 1 1
10 1 35 1
11 1 3 36 1
12 2 1 2 37 2
13 1 3 38 1 1
14 1 1 39 1 1 2 1
15 1 3 40 1 1 2
16 3 1 1 3 41 1
17 1 1 1 3 42
18 1 1 43 1
19 44 1 1
20 1 45 1 1
21 3 1 46 1
22 1 47 1
23 1 48
24 1 1 49 1
25 2 1 50 1
Number of birds y, f = 1 species for each y
1967
1960-67
Spring Autumn Total

66 51 115 639 55 111 460

71 54 137 813 57 123 473

98 55 145 902 59 146 639
213 60 211 9%9 61 184 815
220 62 299 1108 62 211 943
221 75 321 1536 70 272 1025
327 8 354 2807 75 303 1435
401 5965 88 357 1537
1534 97 424 13282 102 401 1888
1883 102 460 104 419 3020

15165

54 109 211 426 1205 2863 25533
62 110 238 477 1442 3113 51588
64 116 245 549 1558 3336 55675
68 117 271 593 1768 3497
81 143 279 625 1835 4462
86 162 284 699 2254 6362
88 166 297 731 2517 7235
95 187 328 739 2519 8443
98 199 387 808 2846 8634
100 203 424 884 2851 11120
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Table 2. Logarithmic distributions computed from the bird ringing data
in Table 1:f = Number of species, y = number of individual
birds per species
1967
Term Spring Autumn Total 196067
Jf=N 48 87 91 142
I (fy) 6064 32302 38366 225390
R, 0.99885 0.99957 0.99964 0.99989
y 126.33333 371.28736 421.60440 1587.25352
ﬁ 0.9988286 0.9996633 0.9997088 0.9999346
@ 7.1117 10.8804 11.1774 14.7374
V(ﬁ) 0.08226194 0.07119055 0.0886489%6 0.09323632
V(ab 0.14869 0.15396 0.15180 0.13697
SE (/R\) 0.000476 0.000109 0.000093 0.000018
SE(a) 0.3856 0.3924 0.3896 0.3701
1/ V(ﬁ) 4420983 83998320 115620824 3095975232
1/V(@) 6.7256 6.4952 6.5874 7.3009
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Table 3. Truncated lognormal distributions computed from the bird ringing
data in Table 1: f = Number of species, y« = log (birds per species)
1967
Term 196067
Spring Autumn Total
3f=N 48 87 91 142
Z(fy%) 51.031 114.023 123.025 230.676
Jx 1.063146 1.310609 1.351923 1.624479
My 0.805508 1.030632 1.087829 1.593640
Y 0.432842 0.396797 0.398143 0.429832
G 0.354101 0.260308 0.263470 0.345382
© 0.580090 0.891086 0.916419 0.959443
o2 1.464481 1.706751 1.807696 2.874173
Ca 1.210157 1.306427 1.344506 1.695339
X —0.728104 —0.912501 —0.905499 —0.743493
N 62.604 106.195 111.329 184.080
40) 0.1604651 0.0740501 0.0758074 0.1035621
V() 0.0598315 0.0324232 0.0330305 0.0391311
SE() 0.40058 0.27212 0.27533 0.32181
SE(0) 0.24460 0.18006 0.18174 0.19782
1004/ N 23.33 18.08 18.26 22.86

EOHTHEITONIZEDEEZELTETZ IR,
LANZL 5 NTLNEAIRBNTHOEPIGE & B 5
{, X% BEHEIR §TZITNT X2 =65.977, n = 82,
P=0.60, #HICHNTIZ X2=57.753, n =78, P=
0.85 Th-tz. TOFFEREDOHRELEE—H LTS,
KB CHEERLUIZDIX, 1967FEZTDEHETH 3
5, % U1960ED H6TEICE 3 REERT & DHEK 2 FIC
S bhiziEEbRREsh TEhIE, ThicdU TR
DIEF 21T, BRIz BROESHFERL2EET S C
LItk T, EY DEFEM, HACIEBEBHAITET 3
BSAHOREOFEY, HELRZONE O AT
BEBPOMBIONZ S LN/, CCTERBEIC
BERIZOTHEEE LT, KEF, HE, k5%,
BESR, RESREDOBROER &, fHEhk, EftHiods;
KeE#BAL, TEMTE &L ANBNTERME, B
DBFEFER, TOMIELOIWENEICE 2B RGBT
E, \EIEBDOHmESH T o3, T50L122 341
?fMﬁiMbtofagntﬁumié?ﬁ%ﬁm
FDFRECT 2 BT U2 % OHRT, Bliss, FHES,

Kempton ang) Taylcs))r BT, Fiz Nagasawa
and Nuorteva |3 SHEOEEICE XITTHE AR KO Hf #
{t, HroBmHticE2HER2, £7VOEEHICE -
TiEE LI,

AL DOFRERICEAL TiE, SR T DIEEEH
PREUNBREEIC, ¥—5 0 FEICXAEX LB
HUANTZBRESZ bah -z, REERHEBICHS
U, SR 2ARINZFEEZOHTHLUEERZE

THRETH S,
i =

Poland (D Operation Baltic TiThh 1z Hh EDH
ICEHB 2 I ) 1) 2 E£EER (85 1K) i, Fisher
NEERERE) (LAY & Preston ¥hiz 5% E 5 8l
(LNED O dTIHE2BIIR -1z (82, 3K).
1967 EDF LD 2 FICEHR 2 I bhi-RDE
He, TO¥OBKIZ, MAICX{EEL, E2XDE
EHE, B XTN9605E D 567EITN IS 8 ERDAEHES
A, FAAICL->TELTER (B4%). FAUOR



— 4 — BIEAZBERHERE 595
Table 4. Distribution of ringed bird numbers from Table 1 and their
logarithmic (L¢) and lognormal (LN¢) expectations
Birds 1967
spg(::{es Spring Autumn Total 196067
¥ f L¢ LN¢ f L¢ LN¢ f L¢ LNg f L¢ LN¢
0 (14.60) (19.20) (20.33) (42.08)
1 7 7.10 870 14 10.88 12.35 14 11.17 12.11 24 14.74  17.47
2 6 3.55 4.28 4 5.4 6.52 7 5.59 6.98 8 7.36 8.77
3 5 2.36 3.47 4 3.62 4.37 4 3.72 4.69 3 4.9 6.62
4 3 1.77  1.76 5 272 3.16 3 279 3.42 5 3.68 4.00
5 1.41 1.79 2 217  3.07 1 2.23 2.42 2 2.9 4.98
6—7 2 2.18 2.73 6 3.36 4.10 5 345 4.42 4 4.56 5.90
8—10 2 237 2.87 2 3.65 4.54 2 3.7 4.7 5 4.95 4.8
11-14 3 226 2.65 3 3.50 4.50 4 3.59 4.5 5 4.75 6.05
15—20 4 241  2.60 5 3.74 4.57 6 3.85 4.69 6 5.10 6.24
21—28 2 2.28 2.43 4 3.56 4.42 5 3.66 4.55 6 4.85 6.12
29—39 2 223 222 5 3.51 4.20 4 3.61 4.35 6 4.80 5.98
40—55 2 229 2.00 7 3.64 3.9 5 3.7 4.12 5 5.00 5.79
56—177 2 220 1.79 3 3.55 3.68 6 3.66 3.8 3  4.90 5.57
78—-108 1 215 1.56 4 3.55 3.38 3 3.66 3.56 7 4.93 5.30
109—151 2.04 1.34 3 3.48 3.03 3 3.50 3.21 5 4.88 4.9
152—-211 1.92  1.17 1 342 2.78 2 3.53 2.98 6 4.86 4.78
212—295 3 1.7  0.97 3.3¢ 2.42 1 347 2.62 5 4.85 4.40
296—414 1 1.59 0.80 4  3.27 2.12 3 341 2.3 3 4.87 4.08
415—580 1.3 0.66 2 3.10 1.83 3 3.26 2.02 4 4.81 3.75
581—812 1.03 0.51 1 2.9 1.50 1 3.07 1.68 6 4.74 3.31
813—1137 +3 1.75 1.70 4 2.63 1.32 3 2.83 1.48 1 4.64 3.10
1138—1592 1 2.32 1.10 2 2.53 1.25 3 4.54 2.8
1593< 3 5.65 4.08 4 6.83 4.96 20 26.33 17.12
Total 48 48.00 48.00 87 87.00 87.00 91 91.00 91.00 142 142.00 142.00
Xz 17.298 14.917 20.110 19.423 12.390 9.439 16.179 13.973
n 19 18 21 20 21 20 21 20
P(X® 0.57 0.67 0.51 0.49 0.93  0.98 0.76  0.83
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Fig. 1. Relation between the number of
bird species and that of individu-
als in ringing records in Baltic
coast in 1967.
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Summary

3)
Trials were made to fit Fisher’s logarithmic series and Preston’s truncated discrete
7
lognormal distribution to bird ringing records obtained in Baltic coast, Poland by

Busse and Gromadzlg. Four series of species abundance data were tallied from the
records by spring, autumn and both seasons 1967, and by the eight-year totals 1960 —
67. Every series of the data were well described by both mathematical models. The
ringing records in each series were within the limits of the sampling error of the
numbers expected according to both distributions, but the probabilities for X2 were a
little greater for the lognormal distribution than for the logarithmic series excepting
the record obtained in autumn 1960, in which they are almost equal. If we add the
X2 values for the four series, JX2% = 65,977, n =82 for the logarithmic series (P = 0.69)
and Y X2 = 57,753, n = 78 for the discrete lognormal distribution (P = 0.85). It could
be said that the lognormal distribution provided a somewhat better description of the
ringing records than the logarithmic series. N

One of parameters characterizing the former model, R values, which depend upon
the intensity of the ringing work, were consistent over both spring and autumn seasons
X2 =2.926, n =1, P=0.087, and a weighted mean of R =0.9992+0.0001. A corres-
ponding test for the agreement of the @’s, the index of diversity, showed a significant
discrepancy, X%=46.930, n =1, P<{0.001, indicating the different patterns in migration
between two seasons.

For the lognormal model, the relevant statistics are the estimated mean 7{ and the
standard deviation G of the whole population. Comparing seasons, the standard
deviation proved a little more uniform X2 = 0,101, = = 1, P=0.751, giving a combined
estimate of 0. = 1.25831:0.1450, whereas for 7, X?=0.412, n =1, P=0.521, and their
combined estimate of 7, = 0.7356+0.2251.

Based on the result of fitting the two mathematical models to the data, we could
conclude that the bird ringing work were quite properly carried out in every seasons
and every years. It we could have several season’s or year’s ringing records and if
there was any discrepancy of parameters among season’s or year's species abundance
distributions, we might consider the discrepancy as the results of environmental
disturbances on the land of starting of migration or on the way of migration. Natural
forces, such as volcanic eruptions, earthquakes, fire and unusual climatic conditions and
weathers, and human activities, such as the production of forest monocultures and
agricultural land, urbanization, industrialization, wide use of pesticides, chemical conta-
mination, pollution of various kinds are considered as the sources of environmental

disturvances.



