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ABSTRACT: The aim of this study was to detect variations in several sexual behaviors of Norduz ram lambs based on age. 
A total of 32 approximately six-month-old Norduz ram lambs were subject to 13 sexual behavior tests performed at 14-day 
intervals and an additional test performed one month after the last bi-weekly test, 14 tests a total. Tests consisted of 
individually exposing lamb rams to 1-3 estrus ewes (stimulus female) for 15-minute periods.  The basic statistics for the lip 
curl response, the anogenital sniffing, the raising of tail, the vocalization, the mount frequency (number of mounts) and the 
least square mean for mount duration were found to be 1.15±0.07, 4.41±0.18, 0.76±0.07, 8.08±0.44, 10.79±0.52 and 
1.34±0.12 minutes, respectively. Findings indicated irregular variations in sexual behaviors of Norduz ram lambs based on 
age. 
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NORDUZ ERKEK TOKLULARINDA CİNSEL DAVRANIŞ ÖZELLİKLERİNİN  
YAŞA GÖRE DEĞİŞİMİ 

 
ÖZET: Bu çalışmada cinsel davranış özelliklerinin yaş dönemlerine göre değişiminin saptanması amaçlanmıştır. Hayvan 
materyalini ortalama 6 aylık 32 baş Norduz erkek toklusu oluşturmuştur. Otuz iki Norduz erkek toklusu cinsel performans 
testlerine maruz bırakılmıştır. Cinsel performans testleri 14 günde bir tekrarlanmıştır. Ancak 12 ile 13 aylık yaş dönemleri 
arasında bir test yapılmıştır. Erkek toklular bireysel olarak 15 dk süreyle 1-3 kızgın koyunla test edilmiştir. Toplam 14 cinsel 
performans testi yapılmıştır. Norduz erkek toklularında flehmen, genital organları koklama, kuyruk kaldırma, ses çıkarma, 
biniş sayısına ilişkin tanımlayıcı değerler sırasıyla 1.15±0.07, 4.41±0.18, 0.76±0.07, 8.08±0.44, 10.79±0.52 ve biniş süresine 
ilişkin en küçük kareler ortalaması ise 1.34±0.12 dk olarak bulunmuştur. Bulgular, cinsel davranış özelliklerinin yaşa göre 
değişiminin son derece düzensiz olduğunu göstermektedir. 
Anahtar Kelimeler: Norduz, üreme, cinsel davranış, erkek toklu 
 
 
1. INTRODUCTION* 

Measurements of ram sexual behaviors can be 
used as a tool for predicting their reproductive activity 
(Katz et al, 1988; Price et al, 1994a,b; Price et al, 
1996a,b; Price et al, 1998; Kridli and Said, 1999; Price 
et al, 1999; Price et al, 2000). Sexual behavior among 
rams varies greatly and is strongly affected by 
variations in herd management (Godfrey et al, 1988; 
Katz et al, 1988; Maina and Katz, 1997; Price et al, 
1994a,b; Price et al, 2000; Price et al, 2001). Breeding 
programs should be designed to support rather than 
obstruct the sexual development of male lambs. 
Important studies have been carried out with different 
species in order to classify elements of sexual 
behavior and determine how these traits may be used 
as selection criteria (Kilgour, 1993; Perkins and 
Fitzgerald, 1994; Price et al, 2000; Bench et al, 2001; 
Kridli and Al-Yacoub, 2006). 

The aim of the present study was to determine 
whether or not sexual behaviors in Norduz ram lambs 

                                                 
* This study was developed from a PhD thesis and 
received support from the Yüzüncü Yıl University 
Research Foundation (Project #2003-ZF-008). 

varied according to age as an important first step in 
the widespread application of sexual behavior as a 
useful tool in animal breeding in Turkey. 
 
2. MATERIALS AND METHODS 

This study was conducted with 32 Norduz lamb 
rams born (22 single and 10 twins) over a 21-day 
period in March, 2003 and maintained at the Yüzüncü 
Yil University, Faculty of Agriculture’s Research and 
Application Farm in Van, Turkey. 

Norduz sheep are considered to be a variety of 
Akkaraman sheep. They have similar color 
characteristics; they are usually white, although they 
may be ash-grey, a mix of grey/white or brown/white, 
with black spots on several parts of their bodies, 
especially the head, chest and feet. Like Akkaraman 
sheep, Norduz sheep also have tails consisting of three 
distinct parts, with the central section being the largest 
of the three (Bingöl, 1998). 

Sexual performance tests were initiated when the 
rams were approximately six months of age and were 
conducted on a bi-weekly basis. The study was 
initiated in September, 2003 and finished in March, 
2004. Sexual behaviors were evaluated by placing 
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each ram in a 5.40x5.00m2 pen with 1-3 estrous ewes 
(stimulus female) for 15 minutes. Observations were 
recorded for each ram lamb throughout the 15-min 
period. The same pen was used for all tests, and the 
order of testing was determined by random selection 
in order to eliminate test time as a variable. 

During the mating season, estrous ewes were 
identified by observing ram behavior, and those 
identified were immediately taken to the test pen for 
acclimation and for subsequent testing of lamb ram 
sexual behaviors. Outside the mating season, estrous 
was induced by treating 6-9 ewes with an intra-vaginal 
sponge for 12-14 days, followed by intramuscular 
injections of 500 IU PMSG. Sheep were screened for 
estrus within 24-72 hours of receiving the injections, 
and those showing signs of estrus were removed to the 
test pen for immediate testing of lamb ram sexual 
behaviors. The lip curl response, the anogenital 
sniffing, the raising of tail, the vocalization, the mount 
frequency and the mount duration as sexual behaviors 
were observed and recorded as described by Kridli 
and Said (1999) and Price (1993). 

 
2.1. Statistical Analysis 
Statistical analysis was conducted using the SAS 

(2005) program. Mount duration was analyzed using 
Least Mean Squares according to the following 
equation: 

ijklY = μ + ia + jb + kc + 1b ( ijklx - x ) + ijkle  
where 

ijklY = mount duration of lambs, 
μ = expected mean of population, 

ia = effect of dam age, 

jb = effect of birth type, 

kc = effect of age periods, 

1b = mount duration regression based on body 
weight (kg), 

ijklx = ram lamb body weight (kg), 

x = mean body weight (kg), and 

ijkle = normal, independent and random error. 
 
Because the lip curl response, the anogenital 

sniffing, the raising of tail, the vocalization and the 
mount frequency exhibit discontinued variation 
(Frome and Morris, 1989), these traits were analyzed 
using GEE (Generalized Estimating Equations). Each 
sexual behavior was tested as a response dependent 
variable with the independent exponential variables 
dam age, birth type, ram lamb age and ram lamb 
weight in the following equation:  

 
Log (response dependent variable)= 

)(43322110 xxbxbxbxbb ijkl −++++  

Where 

1x = dam age, 

2x = birth type,  

3x = age periods, 

4x = lamb ram weight, 

0b = expected mean of the population, and  

4321  and ,, bbbb  Indicate regressions for each sexual 
behavior based on dam age, birth type, ram lamb age 
at testing and live weight. In addition, the 
photoperiodic duration and daily average temperature 
were included models to detect its effects on examined 
sexual behavior characteristics. But then they were 
removed from models because of not important, 
statistically. 
 
3. RESULTS  

Table 1 shows the basic statistics for the lip curl 
response, the anogenital sniffing, the raising of tail, 
the vocalization, the mount frequency and the mount 
duration, which were 1.15±0.07, 4.41±0.18, 
0.76±0.07, 8.08±0.44, 10.79±0.52 and 1.34±0.12 
minutes, respectively. 

Lip curl response was significantly affected by ram 
lamb age (P<0.05). Lip curl response in ram lambs at 
222 and 264 days of age were similar and were 
significantly higher than ram lambs tested at other 
ages. Dam age and birth type did not significantly 
affect the lip curl response.  

The anogenital sniffing was significantly affected 
by ram lamb age, birth type and dam age (P<0.05). 
The anogenital sniffing was highest among ram lambs 
at 264 days of age, ram lambs born twinned with a 
female lamb and ram lambs born of three-year-old 
dams. 

The raising of tail was significantly affected by 
birth type and dam age (P<0.05). The raising of tail 
occurred more frequently among ram lambs born 
singly than among those born with a male or female 
twin and among those born of five-year-old dams than 
those born of four- or three-year-old dams. Although 
the raising of tail occurred more often among lambs at 
278 days of age, this value was not significantly 
different from lambs tested at 250 and 292 days of 
age. 

The vocalization was significantly affected by ram 
lamb age and dam age (P<0.05). Vocalization was 
highest at 264 days of age; this represented a 
significant difference between ram lambs at all other 
ages tested, with the exception of lambs at 222 days of 
age. Ram lambs born of five-year-old dams had 
significantly lower rates of vocalization than those 
born of three- and four-year-old dams. Birth type did 
not significantly affect the vocalization. 
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The mount frequency was significantly affected by 
birth type and dam age (P<0.05). Ram lambs born 
singly had significantly higher mounting frequency 
than those born with a male or female twin, and those 
born of three-year-old dams had significantly higher 
mounting frequency than those born of four- and five-
year-old dams. Although mount frequency was 
highest among lambs at 208 days of age, this did not 
represent a significant difference between ram lambs 
at other ages.  

The mount duration was significantly affected by 
lamb ram age (P<0.05), birth type and dam age. 
Mounting duration was longest in lambs born twinned 

with a female lamb and lambs born of three-year-old 
dams. Live weight was also found to have a 
significant effect on mount duration (P<0.05). 
 
3.1. Poisson Parameter Estimation Values for 
Sexual Behavior Characteristics 

Table 2 shows predicted values for the sexual 
behaviors tested. Because GEE models employ each 
level of a discontinued independent variable as a 
reference, information regarding each level of dam 
age, birth type and age of ram lamb tested is provided 
as a reference. 

 
Table 2. The parameter predicted values and their standard errors obtained Poisson regression for sexual behavior 

characteristics  
  Lip curl 

response 
Anogenital 

sniffing 
Raising of tail Vocalization Mount frequency 

Factors DF PV SE PV SE PV SE PV SE PV  SE 
General  1 -0.924 0.46* 0.737 0.28** -2.577 0.61** -1.181 0.21** 1.172 0.17** 

Dam 
age 

           

3 1 -0.104 0.13 0.226 0.07 -0.175 0.15 0.510 0.10 0.280 0.04** 

4 1 0.018 0.10 0.146 0.06 -0.263 0.13* 0.564 0.10 0.159 0.04** 

Birth 
type 

           

1 1 0.014 0.14 0.099 0.09 0.431 0.20** -0.047 0.10** 0.099 0.05* 

2 1 0.079 0.18 0.393 0.10** 0.038 0.25  0.005 0.10** -0.337 0.06** 

Age 
periods  

           

180 1 0.100 0.33 . . -1.989 1.07* . . 0.481 0.14** 

194 1 0.482 0.30 . . -0.669 0.62 . . 0.481 0.13** 

208 1 0.257 0.31 0.955 0.20** 0.769 0.42 1.632 0.15** 1.593 0.12** 

222 1 0.996 0.27** 1.523 0.19** 1.071 0.39** 1.827 0.14** 1.062 0.12** 

236 1 0.580 0.28 1.628 0.18** 1.120 0.38** 1.910 0.14** 1.295 0.12** 

250 1 0.485 0.28 1.497 0.18** 1.453 0.37** 1.808 0.14** 1.395 0.12** 

264 1 0.751 0.27** 1.628 0.18** 1.051 0.38** 2.118 0.14** 1.070 0.12** 

278 1 0.322 0.28 0.981 0.19** 1.609 0.36** 1.637 0.14** 1.487 0.12** 

292 1 0.294 0.28 1.204 0.18** 1.478 0.35** 0.914 0.15** 1.219 0.12** 

306 1 0.296 0.28 0.647 0.19** 0.415 0.40 0.994 0.15** 0.928 0.12** 

320 1 0.190 0.28 0.550 0.20** 0.144 0.42 0.695 0.15** 0.767 0.12** 

334 1 0.165 0.28 0.605 0.20** -0.098 0.45 -0.039 0.17 0.159 0.14 
348 1 -0.528 0.34 0.793 0.19** 0.735 0.37* 0.759 0.14** 1.064 0.12** 

Live 
weight 

1 0.015 0.006* 0.017 0.003*

* 
0.025 0.008** 0.030 0.003** 0.0001 0.0002** 

*P<0.05 **P<0.01, PV: Predicted value, SE: Standard errors 
 

Predicted values for lip curl response were found 
to be positive and significant (P<0.01) for lambs at 
222 and 264 days of age. This is an indication of a 
marked increase in lip curl response frequency at these 
ages. Predicted values for lip curl response for dam 
age and birth type were insignificant. Predicted values 
for lip curl response were also positive and significant 
(P<0.05) for live weight.  

Predicted values for the anogenital sniffing were 
found to be positive and significant (P<0.01) for all 
ages tested and for birth type (males twinned with 
females). Predicted values for the anogenital sniffing 
for dam age were insignificant.  

Predicted values for raising of tail were positive 
and significant (P<0.01) for ram lambs at 222, 236, 

250, 264, 278 and 292 days of age, positive and 
significant (P<0.05) for lambs at 348 days, negative 
and significant at 180 days and negative but 
insignificant at 334 days. Predicted values for raising 
of tail were negative and significant (P<0.05) for 
lambs born of four-year-old dams and negative but 
insignificant for those born of three-year-old dams. 
Predicted values for raising of tail were positive and 
significant (P<0.05) for live weight.  

Predicted values for vocalization were positive and 
significant (P<0.01) for ram lambs at 208, 222, 236, 
250, 264, 278, 292, 306, 320, and 348 days of age, but 
insignificant for lambs at 334 days of age. Predicted 
values for vocalization were negative and significant 
(P<0.01) for lambs born without a twin, insignificant 
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for dam age and positive and significant (P<0.01) for 
live weight.  

Predicted values for mount frequency were 
significant and positive (P<0.01) for ram lambs at all 
ages except at 334 days. Predicted values for mount 
frequency were significant and positive (P<0.05) for 
singly-born lambs and significant and negative 
(P<0.01) for those born with a female twin. Predicted 
values for mount frequency were insignificant for dam 
age, but were significant and positive (P<0.01) for live 
weight.  
 
4. DISCUSSION AND CONCLUSION 

The mean value (1.15) for lip curl response of 
Norduz ram lambs in this study was lower than the 
values reported for St. Croix White, Barbados 
Blackbelly, Kıvırcık, and Dağlıç sheep, which were 
reported to be 4.5, 3.6, 3.4 and 2.1, respectively 
(Godfrey et al, 1988; Taşkın, 1995). However, the 
value in the present study was similar to the value of 
0.8 reported for Dorset sheep (Maina and Katz, 1997). 

The mean anogenital sniffing value of 4.41 found 
in this study was lower than the values reported for 
Dorset, St. Croix White, Kıvırcık, Barbados and 
Awassi sheep, which were 6.20, 8.80, 9.60, 12.00 and 
9.40, respectively (Godfrey et al, 1988; Taşkın, 1995; 
Maina and Katz, 1997; Kridli and Said, 1999). It was 
also lower than the value of 41.04 obtained by Price et 
al (Price et al, 1996b), who compared the sexual 
performance of rams exposed to ovariectomized and 
intact estrous ewes. However, the value in the present 
study was higher than the value of 1.4 reported by 
Taşkın (1995). 

The mean raising of tail value of 0.76 reported in 
this study was lower than the values reported for one- 
and two-year-old Awassi sheep, which were 4.9 and 
6.6, respectively (Kridli and Said, 1999).  

The mean the vocalization value of 8.08 found in 
this study was higher than the values reported by 
Taşkın for Kıvırcık and Dağlıç sheep, which were 2.8 
and 1.3, respectively (Taşkın, 1995). 

The mean mount frequency value of 10.79 
reported in this study was lower than the 21.40 
reported by Katz et al (1988), who studied the effects 
of post-weaning exposure to females on the 
subsequent sexual performance of young rams. Our 
value was also lower than the 17.40 reported by Price 
et al (Price et al, 1988), who investigated variations in 
lamb ram sexual behaviors according to age, as well 
as the values reported by Godfrey et al (1988), Kridli 
and Said (1999), Price et al (1994b; 1999; 2000; 2001) 
and Maina and Katz (1997). However, our value was 
higher than those reported for Kıvırcık and Dağlıç 
sheep (Taşkın, 1995), which were 3.2 and 2.5, 
respectively, and the 5.6 reported in another study by 
Price et al (1998) that examined the effects of sexual 
stimulation in male sheep and goats.  

The mean mount duration of the Norduz ram 
lambs in this study was 1.34 minutes. This value is 
lower than those values reported for Merinos and 

Ossimi (Davidson, 1977), Targhee (Price et al, 1991), 
FinnxTarghee (Perkins et al, 1992) and Kıvırcık 
(Taşkın, 1995), but similar to the value reported for 
Dağlıç sheep (Taşkın, 1995). 

Single, male-female and male-male twin ram 
lambs were compared to respect with examined sexual 
behaviors. It was observed that the effect of type of 
birth varies based on sexual behavior characteristics. 
Generally, Single ram lams were higher the anogenital 
sniffing, the raising of tail, the vocalization and mount 
frequency than twin ram lambs in examined sexual 
behaviors, statistically (P<0.05-P<0.01; table 2). 
However, Price et al (2000) reported that selecting of 
single or twin ram lambs was not important for the 
selection productivity. At the same time, regarding 
with age of dam there were a variation among ram 
lambs regarding sexual behavior characteristics 
investigated (Table 2). This variation changes 
according to the sexual behavior characteristics. 
Especially ram lambs’ of the 5-year old dams were 
higher the raising of tail those of the 3 and 4- year old 
dams. Ability to raise fat tail for native sheep is a 
significant property and this must be development 
with testing during herd management (Kridli ve Said, 
1999).   

In general, age-related variations in the traits 
examined were irregular; therefore, evaluating the 
various traits as a whole should prove more useful 
than selecting any one trait for improving the 
productivity of selection.  

The effects of environmental factors vary 
according to the specific trait of sexual behavior 
studied. Other studies have noted the important effects 
of a number of environmental factors, especially 
management practices, on sexual behavior (Katz et al, 
1988; Price et al, 1993). 
 
ACKNOWLEDGEMENTS 

The authors would like to thank Professor 
Hayrettin Okut, Asst. Professor Dr. Abdullah Yeşilova 
and Research Assistant Barış Kaki for help with 
statistical analysis and Assist. Prof. Dr. Suat Şensoy 
for comments on the language of the manuscript. This 
research was supported by the Yüzüncü Yıl University 
Research Foundation (Project #2003-ZF-008). 
 
5. REFERENCES 
Bench, C.J., Price, E.O., Dally, M.R., Borgwardt, R.E., 

2001. Artificial selection of rams for sexual performance 
and its effect on the sexual behaviour and fecundity of 
male and female progeny. App. Anim. Behav. Sci., 72: 
41-50. 

Bingöl, M., 1998. Norduz koyunlarının döl ve süt verimi ile 
büyüme-gelişme ve dış yapı özellikleri . Doktora tezi, 
Yüzüncü Yıl Üniv. Fen.Bil. Enst., Van. 

Davidson, J.M., 1977. Reproductive behavior in a 
neuroendocrine perspective. In Reproductive Behavior 
and Evoluation (Editors: Jay. S. Rosenblatt, B.R. 
Komisaruk) Rutgers University, New Jersey. 

Frome, E.L., Morris, M.D., 1989. Evaluating goodness of fit 
of poisson regression models in cohort studies. The 
American Statistician, 43 (3): 144-147. 



Variations in sexual behavior characteristics of Norduz ram lambs based on age 

 6

Godfrey, R.W., Collins, J.R., Gray, M.L., 1988. Evaluation 
of sexual behaviour of hair sheep rams in a tropical 
environment. J. Anim. Sci., 76: 714-717. 

Katz, L.S., Price, E.O., Wallach, S.J.R., Zenchak, J.J., 1988. 
The relationship of male-male mounting to the sexual 
preferences of young rams. J. Anim. Sci., 66: 1166-1173. 

Kilgour, R.J., 1993. The relationship between ram breeding 
capacity and flock fertility. Theriogenology, 1993: 40: 
277-285. 

Kridli, R.T., Said, S.I., 1999. Libido testing and the effect of 
exposing sexually Naive Awassi rams to estrous ewes on 
sexual performance. Small Rumin. Res., 32:149-152. 

Kridli, R.T., Al-Yacoub, A., 2006. Sexual performance of 
Awassi ram lambs reared in different sex composition 
groups. App. Anim. Behav. Sci., 96: 261-267. 

Maina, D., Katz, L.S. 1997. Exposure to a recently mated 
male ıncreases ram sexual performance. App. Anim. 
Behav. Sci., 51: 69-74. 

Perkins, A., Fitzgerald J.A., Price, E.O., 1992. Luteinizing 
hormone and testosterone response of sexually active and 
inactive rams. J. Anim. Sci., 70: 2086-2093. 

Perkins, A., Fitzgerald J.A., 1994. The behavioral 
component of the ram effect: the ınfluence of ram sexual 
behavior on the induction of estrus in anovulatory ewes. J. 
Anim. Sci., 72: 51-55. 

Price, E.O., Katz, L.S., Wallach, S.J.R., Zenchak, J.J.1988. 
The relationship of male-male mounting to the sexual 
preferences of young rams. App. Anim. Behav. Sci., 
21:347-355. 

Price, E.O., Wallach, S.J.L., Dally, M.R., 1991. Effects of 
stimulation on the sexual performance of rams. App. 
Anim. Behav. Sci., 30: 333-345. 

Price, E.O., 1993. Practical considerations in the 
measurement of sexual behaviour. Methods in 
Neursciences, 14: 16-31.    

Price, E.O., Borgwardt, R.E., Blackshaw, J.K., Blackshaw, 
A., Dally, M.R., Erhard, H., 1994a. Effect of early 

experience on the sexual performance of yearling rams. 
App. Anim. Behav. Sci., 42: 41-48. 

Price, E.O., Blackshaw, J.K., Blackshaw, A., Borgwardt, 
R.E., Dally, M.R., Bondurant, R.H., 1994b. Sexual 
Responses of Rams to Ovariectomized and intact estrous 
ewes. App. Anim. Behav. Sci., 42: 67-71. 

Price, E.O., Borgwardt, R.E., Dally, M.R., Hemsworth, P., 
1996a. Repeated matings with individual ewes by rams 
differing in sexual performance. J. Anim. Sci., 74: 542-
544. 

Price, E.O., Borgwardt, R.E., Dally, M.R., 1996b. 
Heterosexual experience differentially affects the 
expression of sexual behavior 6 and 8 month old ram 
lambs. App. Anim. Behav. Sci, 46: 193-199. 

Price, E.O., Borgwardt, R.E., Agustin, O., Dally, M.R., 
1998. Sexual stimulation in male sheep and goats. App. 
Anim. Behav. Sci., 59: 317-322. 

Price, E.O., Borgwardt, R.E., Dally, M.R., 1999. Effect of 
early fenceline exposure to estrous ewes on the sexual 
performance of yearling rams. App. Anim. Behav. Sci., 
64: 241-247. 

Price, E.O., Bench, C.J., Borgwardt, R.E., Dally, M.R., 
2000. Sexual performance of twin ram lambs and the 
effect of number and sex of contemporary siblings. App. 
Anim. Behav. Sci., 68: 199-205. 

Price, E.O., Borgwardt, R.E., Dally, M.R., 2001. Male-male 
competition fails to sexually stimulate domestic rams. 
App. Anim. Behav. Sci., 74: 217-222. 

Price, E.O., 1993. Practical considerations in the 
measurement of sexual behavior. Methods in 
Neursciences, 14: 16-31. 

S.A.S.: User’s Guide: Statistics. SAS Inst. Inc., 2005; Cary, 
NC. 

Taşkın, T., 1995. Kıvırcık ve Dağlıç erkek kuzularında kimi 
üreme özelliklerinin mevsimsel değişimi. Doktora tezi, 
Ege Üniversitesi Fen Bil. Enst., İzmir. 

 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


