VERTEBRATE ZOO0OLOGY

69(2): 161-168

© Senckenberg Gesellschaft fir Naturforschung, 2019. 2019

SENCKENBERG

Male song individuality over female breeding periods
in Savannah sparrows (Passerculus sandwichensis)

SunNG, HA-CHEOL" *, HANDFORD, PAuUL?2

" Department of Biological Sciences, Chonnam National University, 61186 Gwangju, South Korea — % Department of Biology, University of
Western Ontario, London, ON N6A 5B7, Canada — *shcol2002@jnu.ac.kr

Submitted October 9, 2018.

Accepted March 14, 2019.

Published online at www.senckenberg.de/vertebrate-zoology on April 12, 2019.
Published in print on 02/2019.

Editor in charge: Martin Packert

Abstract

Song individuality in songbirds is a prerequisite for individual recognition, which plays an important role in communication between pair
members, relatives, or neighbors. We investigated song individuality of Savannah sparrow (Passerculus sandwichensis) males over a sin-
gle breeding season. We recorded songs from 11 color-banded males during each of the four female breeding periods (pre-pairing, pairing
and egg-laying, incubation, and nestling and fledging). We analyzed 10 songs from each male, with 13 temporal and nine frequency vari-
ables that represented the structural characteristics of songs to examine individual variation throughout the breeding season. The results of
nested analysis of variance (ANOVA) showed that all song variables differed among individuals across breeding periods and among breed-
ing periods across individual songs except for F9 (peak frequency difference between the first and the second trill parts). A discriminant
function analysis showed that songs of pre-pairing periods were clearly separated from those of the other periods. These results suggest that
the songs of males display individuality and maintain potential information about his mating status and his mate’s reproductive condition

across the breeding season.
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Introduction

Many bird species display vocal individuality (individu-
ally specific vocalizations) that provides potential infor-
mation about the signaler (BEckEr, 1982; FaLrs, 1982;
MILLER 1983; 1996). They can discriminate between
members of breeding pairs, relatives, and neighboring
males through their vocalizations (WILEY & WILEY, 1977,
CoLGAN, 1983; BEECHER, 1988; 1989; YDENBERG et al.,
1988; Pricg, 1999). Songs as vocal signals in songbirds
(Passeriformes: Oscines) may provide various benefits
through song individuality especially when visual com-
munication is limited, such as in nocturnal birds and
birds in tall grass meadows and dense forests (REx & Osi-
EJUK, 2010; NaGY & RockweLL, 2012; YEE ef al., 2016).
In addition, neighboring males may save time and energy
from minimizing territorial competition between familiar
individuals (STODDARD et al., 1991).

Song individuality is a prerequisite for individual
recognition in birds by voice. Individual recognition is
largely dependent upon their within- and/or between-
song stereotypy within individuals and the songs vary
between individuals (FaLLs, 1982; WEARY et al., 1990).
In addition, the signal for individuality is not only limited
to vocalization, but also applies to instrumental sounds
(Bupka et al., 2018). Such signals may contain certain
cues (e.g., a distance cue in male-male territorial com-
petitions), minimizing the chance for confusion by the
receiver in the social communication system, where the
signals should efficiently convey information to receiv-
ers and provide accurate information about the singer’s
location, identity, and quality (ENDLER, 1993; CHRISTLE et
al., 2004; DuBois et al., 2011).
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Song has two main functions in male songbirds: ter-
ritoriality and mate attraction functions (CATCHPOLE &
SLATER, 2008). Males producing songs indicative of
high-quality males, such as higher complexity, faster
rate of songs, and more song types, may achieve better
reproductive performance, while females responding ap-
propriately to the males may increase their reproductive
fitness directly or indirectly (BALsBy, 2000; CATCHPOLE
& SLATER, 2008; IrscHicK et al., 2015). As a result, song
has been a primary target of sexual selection. Many stud-
ies have examined differences in the structure and usage
of male songs between paired and unpaired males (HEn-
NIN et al., 2009), between female fertile and non-fertile
periods (BALLENTINE et al., 2003), and between breeding
and non-breeding seasons (LEITNER ef al., 2001; HiLL et
al., 2015). Although some males that use songs primar-
ily to attract a female rapidly decrease singing after pair-
ing, they continue to produce songs in various situations
regarding intra- and inter-sexual communication (e.g.,
Savannah sparrows, Passerculus sandwichensis, BEDARD
& LaPoinTE, 1984; Suna, 2004), which suggests that the
song structure and usage by the birds contribute to the
individual’s identity during the breeding periods in the
context of intra- and inter-sexual communication.

Here, we describe and analyze, for the first time, songs
of the Savannah sparrows according to female breeding
periods. These birds are widespread across most of North
America. They are sexually monomorphic in plumage
and are socially monogamous in this study area (WHEEL-
WRIGHT & RIsING, 1993). They lay eggs on the ground.
The songs of each male typically show one song type
with minor variation in the number of introductory syl-
lables or the length of a trill section (BRADLEY, 1994). Till
now, the songs of Savannah sparrows have been stud-
ied by several authors focusing mainly on geographic
song variation within and among populations (BRADLEY,
1977; CHew, 1981; PrtoccHELLI, 1981; BURNELL, 1998)
and cultural evolution (WiLLIAMS et al., 2013). In particu-
lar, WiLLIAMS ef al. (2013) suggested that song segments
within the song convey different information, where the
middle segment may serve to denote individuality, while
the terminal trill duration and the number of clicks in the
introduction segment are under selection. Thus, we can
expect that song structural features for individual iden-
tity may exist during the female breeding periods, and
that the songs of unpaired males during the pre-pairing
period may differ from those of other periods in certain
song characteristics to attract female receivers as well as
to compete with neighbors.

Material and methods

This study was conducted in grasslands along forest mar-
gins at A’Nowaghi Forest Ponds, located approximate-
ly 10 km south of the city center of London, Ontario,
Canada, in 2001. Most of the males were captured with
mist nets and banded with a standard Canadian Wildlife
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Service aluminum band in addition to a unique combina-
tion of either one or two color bands to allow individual
recognition. Individual territories were determined, num-
bered, and mapped on aerial photographs through daily
observation of activities (e.g., use of song perches, loca-
tions of aggressive encounters, and foraging).

The field work was carried out from 15 April to 22
July 2001. Daily observations and song recordings for
each male were primarily made in the early morning
(sunrise to 11:00 hours) and infrequently in the afternoon
(11:00 hours to 17:00 hours) and evening (17:00 hours
to sunset) due to low singing activities at this time. Ob-
servations were performed in each nest over a 10-minute
period within approximately 2 meters of each territorial
boundary after checking whether the subjects had been
disturbed or not. Time, location, nest stage, and behavio-
ral observations were recorded at each nest. To examine
variation in song structure according to female breeding
periods, the breeding period was divided into the follow-
ing four stages: (1) pre-pairing (the period from territory
settlement to just before female arrival), (2) pairing (the
period from the first day of female arrival to just before
the first egg is laid) and egg-laying (the period between
the first and last egg-laying time points), (3) incubation
(the period from the last egg-laying time point to the
period when the first egg hatches), and (4) nestling (the
period from the first day of egg-hatching to just before
fledging starts) and fledging (the period after the chicks
leave the nest) periods. Observations and song record-
ings started in a randomly chosen order. For observa-
tions, 10 X binoculars and a 20 x spotting scope were
used. Recordings were made using a Sony PMD222 tape
recorder and a Telinga parabolic microphone.

Song analyses were carried out using Canary 1.2 (Cor-
nell Laboratory of Ornithology, 1995). Ten good quality
songs (i.e., with low background noise) were randomly
selected from each of the 11 males during each of the four
breeding periods. We partitioned the songs into seven
sections depending on a recognizable sequence in a song
(Fig. 1). These sections included series of repeated similar
syllables (Sections I and II); complex syllables (Sections
IIT and V); trills (Sections IV and VI); and terminal buzz
(Section VII). Thirteen temporal and nine frequency vari-
ables (Fig. 2) of each song that represented the structural
characteristics in each section of the song were selected
and measured from oscillograms and spectrograms with
a filter bandwidth of 699.40 Hz and frame length of 128
points produced using a Hamming window.

All data were analyzed using the means of individu-
als during different breeding periods. Normality assump-
tions of the data were tested with a One-Sample Kol-
mogorov-Smirnov Test (P > 0.05). If assumptions were
not met, the data were transformed appropriately (Zar,
1999). Means and coefficient of variation (CV; the ratio
of the standard deviation to the mean) were calculated
for each variable across breeding periods. Nested analy-
sis of variance (ANOVA) was used to 1) test differences
among and within individuals across breeding periods
within the year of 2001 and 2) estimate variance compo-
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Fig. 1. Example of Savannah sparrow song subdivided into seven sections [—VII.
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Fig. 2. The acoustic variables used in the study. (A) T1 (song duration); T2 (interval between the first and the third syllables of section II);
T3 (duration of the third syllable of section II); T4 (duration of section IV); T5 (duration of section V); T6 (duration of section VI); T7
(interval between section IV and section V); F1 (maximum frequency of the third syllable of section II); F2 (minimum frequency of the

third syllable of section II); F3 (peak frequency of section IV); F4 (bandwidth of section IV); F5 (peak frequency of first syllable of section
V); F6 (peak frequency of section VI); F7 (bandwidth of section VI); F8 (bandwidth of entire song); F9 (F3 minus F6). (B) T8 (element
duration in section IV); T9 (interval between two elements in section IV); T10 (T8 plus T9). (C) T11 (element duration in section VI);
T12 (interval between two elements of section VI); T13 (T11 plus T12). (D) PF (peak frequency), for which we used power spectrums to

measure each F3 of section IV and F6 of section VI.

nents attributable to song variation within breeding pe-
riods (MSy/MSq) and songs of breeding periods within
males (MS/MSy). Discriminant function (DF) analysis
was performed to reveal differences in song features
among breeding periods, and the first two DF scores
were plotted. One-way ANOVA was used to test the
effects of breeding periods on the song features, while
Student-Newman-Keuls (S-N-K) was used for post-hoc
tests.

SENCKENBERG

Results

Many song features showed higher levels of variation
during the incubation period, but significant differences
were not detected among breeding periods when all indi-
viduals were considered (F; ¢,=0.261, P=0.854, Table
S1). Except for one temporal (T10) and four frequency
(F1, F2, F5, F6) variables, coefficients of variables (CVs)

163



SUNG, H.-C., HANDFORD, P Male song individuality over female breeding periods in Savannah sparrows (Passerculus sandwichensis)

Table 1. Results of nested analysis of variance for each variable (songs among and within individuals across breeding periods in 2001).
MS = mean square; I = individual; B = breeding period; S = song. * P < 0.05; ** P <0.01; *** P <0.001.

Percent of variance
Variable MS/MS; MSy/MS, Individual Breeding period Song
Frequency attributes
F1 2.60* 13.93%** 19.6 454 35.1
F2 6.17%** 10.35%** 40.9 28.6 30.6
F3 38.89%** 1.81%* 61.3 2.9 35.8
F4 12.11%%* 6.76%** 54.4 16.7 28.9
F5 15.61%** 5.58%*** 58.3 13.1 28.6
F6 46.73*** 5.89%** 81.6 6.0 12.1
F7 13.55%** 4.78%** 52.1 13.1 34.8
F8 4.62%** 10.90*** 33.1 333 33.6
F9 32.78%** 1.44 52.3 2.0 45.8
Temporal attributes

T1 3.02%* 8.84%** 20.1 352 44.8
T2 22.30%*** 4.80%** 61.9 11.8 26.3
T3 5.56%** 6.215%** 31.8 234 44.9
T4 11.01%%* 11.32%%* 58.2 21.2 20.6
T5 31.74%** 6.09%** 75.6 8.2 16.2
T6 5.30%*** 4.43%** 26.2 18.9 55.0
T7 22.43%** 4.80%** 38.6 15.8 45.7
T8 6.04%** 5.58%** 51.6 33.7 14.8
T9 227* 3.99%** 20.9 49.5 29.5
T10 26.56*** 3.04%** 77.8 8.2 14.0
T11 6.69%** 6.00%** 52.1 30.5 17.4
T12 4.78*** 27.50%*** 47.9 48.8 3.3
T13 7.59%%* 34.01%** 61.1 36.0 2.9

of the yearly average values were greater than 10%, and
three variables (F9, T9, T12) showed particularly high
variability (> 30%). The songs varied little within each
individual but varied greatly among individuals across
the breeding periods for all variables (Table 1). The
between-male component of variance ranged from 20—
82%, where the degree of variance were higher in or-
der of F6 (peak frequency of section VI; 81.6%), T10
(77.8%), T5 (75.6%), T2 (61.9%), and T13 (61.1%). All
variables except for F9 (calculated by subtracting F3 and
F6) showed significant variation among breeding peri-
ods across individual songs; the component of variation
ranged from 2—50% across variables in the nested ANO-
VAs, where the highest variation appeared in T9 (49.5%),
T12 (48.8), and F1 (45.4%), respectively. In particular,
T12 showed high variation among breeding periods as
well as among individuals.

A discriminant function analysis (DFA) classified
84.1% of the songs of the 11 males into their correct
breeding periods. DF1 and DF2 explained 71.5% and
20.3% of the total variance, respectively, and DF3 ac-
counted for only 8.2% of the variation. DF1 was nega-
tively correlated with two frequency (F1 and F8) vari-
ables and one temporal (T1) variable and positively
correlated with T13, while F1 was the most important
discriminating variable (Table 2). T11 and T9 also played
important roles in the discrimination of DF2 and DF3,
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respectively. When DF scores of songs of the 11 males
in the four breeding periods were plotted on the first two
discriminant functions, the songs of the pre-pairing peri-
od were clearly separated from those of other periods by
DF1 (Fig. 3). There were significant differences in DF1
scores among the four breeding periods (F; ,,=47.369,
P <0.001), and the average score was significantly lower
in the pre-pairing period than in any other period (post-
hoc test; S-N-K). In addition, DF2 separated the pairing
and egg-laying periods from the other periods, with sig-
nificant differences observed among the four breeding
periods (F; ,=13.479, P <0.001). The average of the
periods was significantly lower than that of any other pe-
riods (post-hoc test; S-N-K).

Discussion

The songs of Savannah sparrows consistently differed
among individual males for all nine frequency and 13
temporal variables, which suggests the potential exist-
ence and maintenance of individuality in songs of this
bird population across the breeding periods. In particular,
F6 (peak frequency of the second trill part of songs), T10
(element duration plus interval between two elements
of the first trill part), and TS (duration between the first
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Table 2. Structure matrix from discriminant function analysis of 22
variables of songs of 11 male Savannah sparrows. Discriminating
variables are ordered by absolute size of correlation within Func-
tion 1, then Function 2, and then Function 3. The variables with
highest loadings in each function are shown in bold values. * Larg-
est absolute correlation between each variable and any discriminant

function.
Discriminant function
Variable 1 2 3

F1 -0.297* 0.084 0.236
F8 -0.231* 0.139 0.077
Tl —0.183* 0.085 -0.120
T13 0.068* -0.023 -0.022
T11 -0.101 0.252* -0.036
T2 0.067 -0.110* -0.105
T12 -0.003 —0.089%* 0.061
F9 -0.023 —0.080* —0.060
F5 0.016 —0.079* 0.007
F3 -0.029 —0.064* 0.023
T10 -0.029 —0.042* —0.008
T9 0.179 0.073 0.280*
F2 0.007 —0.042 0.274*
T7 0.150 -0.034 -0.270%*
T8 -0.150 —-0.094 —0.194*
T3 —0.145 0.035 0.149*
T6 —-0.136 -0.110 —0.143*
F6 -0.015 0.008 0.120*
T4 -0.078 0.054 0.115*
F4 0.015 -0.023 0.087*
F7 -0.014 0.005 —0.064*
T5 -0.021 —-0.041 0.057*

Eigenvalue 3.553 1.011 0.406

Explained

e %) 71.5 203 8.2

and second trill parts) exhibited the greatest variance be-
tween the males. These frequency and temporal features
as parts of section IV (trill), V, and VI (trill) of the songs
suggest an important role for individual identity. Howev-
er, WiLLIAMmS ef al. (2013) suggested that section VI (trill)
significantly plays a role in directional cultural selection.
Moreover, in a recent study, WiLLIAMS et al. (2019) sug-
gested that section IV (trill) is a population marker and
showed the differences between populations of Kent Is-
land and Williamstown Savannah sparrow songs in pulse
periods (T8 in our work) and mean frequency (F3). In
our study, these two variables showed relatively high
individual variation (Table 2). In addition, geographic
variation in surrounding areas including this population
showed that the syllables in section II were good candi-
dates to classify populations (SuNG & HAaNDFORD, 2006).
As the possibility of the section IV being simultaneously
used as individual as well as population markers is low,
further detailed study is necessary at various geograph-
ic scales of individuals within and among populations.
Song individuality in frequency features in other spe-
cies has been observed when examined without seasonal

SENCKENBERG

4 - DF 2
x & X
2 - 2By
O o
X
O © AXBX AA
00
0 ® Ax B
e
° xe® xxA
2 ..E.P *x o
Y [ ]
DF 1
-4 T T T
-6 -3 0 3

Fig. 3. Plot of the group centroids of 11 individuals along the first
two discriminant function axes based on temporal and frequency
song variables. P — Pre-pairing period; P+ E — Pairing and Egg-
laying periods; I — Incubation period; N + F — Nestling and Fledg-
ing periods. O: P; @: P+E; x:I; A: N+F; O: Group Centroid.

variation (field sparrow, Spizella pusilla, NELsoN, 1989;
black-capped chickadee, Poecile atricapillus, CHARRIER
et al., 2004) and in both frequency and temporal features
(Acadian flycatcher, Empidonax virescens, WILEY, 2005).

The songs of pre-pairing period were clearly separat-
ed from those of the other periods based on DFA results.
The songs of the pre-pairing period were assigned to the
correct period with 100% accuracy, and the accuracy de-
creased after this period. In general, Savannah sparrows
have only one song type and share many features among
males. In addition, each male displays little variation in
the number of introductory syllables or the length of a
trill part. Nevertheless, such an accurate discrimination
of songs of the pre-pairing period from those of the other
periods with individual distinctiveness has behavio-
ral significance in three ways. First, as the song is used
primarily to attract a mate, structural features of songs
may reflect male inter-sexual communication because
the songs are uttered by unpaired males. In our study,
during the pre-pairing period, males tend to have longer
(T1) and more broad-banded (F8) songs with faster trills
(T13) compared to other periods of the breeding season.
Increased song duration has been used as a reliable signal
of male quality in many species because longer songs are
more energy costly to produce (LAMBRECHTS & DHONDT,
1987; NoLaN & HiLL, 2004), while faster trill rate is one
of the main factors that limit the utterance of honesty song
with narrow frequency bandwidths (Popos, 1997; PHiL-
LiPs & DERRYBERRY, 2017). In particular, section VI (trill)
appeared as an important variable for song individuality
(T12) and song quality (T13). Similarly, WILLIAMS et
al. (2013) suggested the evolutionary role of shorter trills
under sexual selection as well as in conveying informa-
tion about individual identity. Second, while advertising
their existence or male quality by emitting consistently
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large numbers of songs before pairing (Sung, 2004),
the males may overcome environmental constraints on
sound transmission in open habitats. The patterns of song
features, including F1, F8, T1, and T13 (T11 + T12),
may aid in long-distance communication predicted by
the Acoustic Adaptation Hypothesis or AAH (WILEY &
RicHarDS, 1982; ROTHSTEIN & FLEISCHER, 1987; BROWN &
Hanprorp, 2000). The AAH predicts that long-distance
signal will be adjusted in order to maximize transmis-
sion efficiency by minimizing signal attenuation and
degradation. Song with higher frequencies (F1), broader
bandwidths (F8), higher frequency modulations (trills),
shorter elements and inter-element intervals (T13) could
be adapted in habitats with grass field (MorTon, 1975).
Third, distinctive song structures of the pre-pairing pe-
riod may aid in the recognition of individual neighbors
because males continue to compete to occupy and defend
a territory after arriving at future breeding sites. Neigh-
boring males could reduce aggression to familiar indi-
viduals for further territorial interactions as a result of
the “dear enemy” effect (GobaRrD, 1991; STODDARD et al.,
1991; Moser-PurDY et al., 2017). Territorial male Savan-
nah sparrows also discriminated between neighbor and
stranger songs (SunG, 2004), which indicates that terri-
torial neighbors can reduce unnecessary competition by
recognizing neighbors’ songs (FALLs, 1982).

During pairing and egg-laying periods, the males
may change from long to short distance communication
because of the primary need of contacting their mates
over short distances. T11 (element duration) and T12
(interval between two elements) of section VI (trill)
were involved in DF2, where trill rate and consistency
decreased with decreasing T11 and increasing T12. If
the trill section is associated with song individuality and
reproductive success (WiLLIAMS et al., 2013), it would be
especially important for the male to send exact distance
cues to attract the female receiver by increasing song
consistency. However, the song features appeared to be
the opposite.

In conclusion, our results suggest that Savannah spar-
rows produce songs that potentially play a role in indi-
vidual identity and that are indicative of high-quality
males to attract female receivers and competing with
neighbors. The frequency and temporal features as parts
of section IV (trill), V, and VI (trill) of the songs played
a role for individual identity. In particular, the songs of
pre-pairing periods were clearly separated from songs of
the other periods. The distinctive songs of the pre-pairing
period may aid in male intra- and inter-sexual communi-
cation in open habitats; section VI (trill) appeared to play
an important role for both song individuality and song
quality, which is consistent with the findings of WiLLIAMS
et al. (2013). Further field studies with playback experi-
ments are necessary to investigate whether the rends of
song features of individuality are consistent at various
geographic scales of individuals within and among popu-
lations and to examine which variables the receivers ac-
tually use for individual recognition and are associated
with reproductive success.
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Table S1. Summary of means (+ SD) and coefficients of variation (CV) of Savannah sparrow songs for 22 variables. Ten songs for each

breeding period in 11 male Savannah sparrows in 2001 were analyzed. Frequency variables are reported in kHz and temporal variables in

msec, except for duration of song (TS; sec); CV is reported as a percentage.

Breeding period
Variable Pre-pairing Pamll;?inggg- Incubation Nest‘l;:dggf:lgl’ost- Totals
Frequency
attributes
F1 8.7+0.3 8.4+04 8.7+0.5 8.4+0.3 8.4+04
3.9 4.7 (5.6) (3.0) (4.8)
F2 7.0+£0.2 7.0+0.2 7.0+£0.4 7.0+0.3 7.0+0.3
3.0) 3.1 (6.2) “4.2) (4.4)
F3 6.3+0.8 6.3+0.8 6.3+0.9 6.3+0.7 6.2+0.8
(12.1) (12.0) (14.5) (11.5) (12.5)
F4 3.1+0.6 2.9x0.7 2.9+0.8 3.0+0.6 3.0+0.7
(20.6) (22.8) (25.8) (19.5) (22.4)
F5 7.0+0.4 7.1+0.4 7.0+0.5 7.1+04 7.0+0.4
5.7 6.1) (6.8) (6.0) (6.2)
F6 45+04 4.5+04 4.5+0.5 4.5+04 4.5+0.4
8.7 ©.1) (10.7) 8.7 9.3)
F7 1.8+0.5 1.8+0.4 1.8+0.5 1.8+0.4 1.8+0.4
(24.6) (19.4) (27.5) (20.2) (23.1)
F8 6.6+0.5 6.1+£0.6 6.6+0.7 6.1+£0.6 6.1+£0.6
(7.6) 9.8) 11 94 (10.1)
F9 1.8+0.7 1.9+0.7 1.7+0.8 1.8+0.7 1.8£0.7
(39.0) (35.3) (45.5) (40.0) (40.0)
Temporal
attributes
T1 2.9+0.3 2.6+0.3 2.8+0.3 2.6+0.3 2.6+0.3
(10.8) (11.0) (11.9) (11.3) (11.6)
T2 263.3+41.0 282.5+44.6 263.3+46.8 282.5+56.0 272.7+47.8
(15.6) (15.8) (17.2) (20.0) 17.4)
T3 77.1£9.8 73.3+9.0 77.1x10.0 73.3+9.5 73.3+9.8
12.7) (12.3) (13.6) (13.2) (13.2)
T4 662.9+88.6 631.1x100.8 662.9+97.1 631.1+92.9 640.5+95.8
(13.4) (16.0) (15.2) (14.9) (15.0)
T5 50.6+£9.7 50.9+9.9 50.6+10.0 50.9+10.7 50.3+10.1
(19.1) (19.5) (19.9) (21.7) (20.0)
T6 492.7+58.8 485.1+75.8 492.7+104.1 485.1+75.8 452.3+81.6
(11.9) (15.6) (23.0) (16.3) (17.2)
T7 36.2+5.5 38.9+6.8 36.2+7.5 38.9+5.7 38.4+6.6
(15.3) (17.4) (19.5) (13.9) (17.1)
T8 13.3x1.6 13.0=1.4 12.3+1.7 12.7+1.5 12.8+1.6
(12.3) (10.4) (13.7) (11.6) (12.3)
T9 2.8+1.4 3.0+1.0 3.6+x1.6 32+13 32+14
(50.1) (34.5) (44.2) (41.6) (43.8)
T10 16.1+1.5 16.1+x1.4 159+1.3 159+1.6 16.0+1.5
9.6) (8.9) (8.0) (10.0) 9.1
T11 89=+1.5 8.0x1.1 84+1.5 85+1.3 84x14
(17.2) (14.0) (17.6) (15.6) (16.7)
T12 8.7+3.9 8.9+2.7 8.5+2.6 82+2.7 8.6+3.0
(44.2) (30.3) (30.2) (32.6) (34.9)
T13 17.6+3.6 16.8+3.0 16.9+3.0 16.7+2.8 17.0+3.1
(20.5) (17.6) (18.0) (17.0) (18.4)
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