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Summary
Mature Dorper and Rambouillet ewes were maintained

together for 2 years in a range environment to evaluate their
nutritional status before and during gestation. During Years 1
and 2, nutritional status of mature Dorper (n = 46 and 71,
respectively) and Rambouillet (n = 33 and 81, respectively)
ewes were evaluated during pre- (August), mid- (late October)
and late gestation (December). Ewes were selected from multi-
ple Dorper (n = 20) and Rambouillet (n = 13) flocks. All ewes
performed well while grazing and did not lose weight or BCS
during gestation, except in Year 1 during late gestation when
Dorper and Rambouillet ewes both lost weight. Compared to
Rambouillet ewes, Dorper ewes had higher BCS (P < 0.03) dur-
ing pre-gestation in Year 1 and throughout Year 2 (P < 0.01),

but similar BW (P > 0.10) during both years. Dorper ewes
tended to have greater IGF-1 concentrations (P < 0.08) during
Year 1 in pre-gestation, and maintained greater IGF-1 concen-
trations (P < 0.005) than Rambouillet ewes throughout Year 2.
Dorper ewes had less serum NEFA and serum urea nitrogen (P
< 0.05) than Rambouillet ewes during mid- and late gestation
in Year 2. Results suggest that nutritional status differed at
times, between Dorper and Rambouillet ewes in a range pro-
duction system during gestation. Reasons for Dorper ewes hav-
ing higher BCS and serum IGF-1 concentrations throughout
gestation need to be investigated further.
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Introduction
The Dorper breed is a hair sheep

that was developed in South Africa and
recently imported into the United States
(1990s). The Rambouillet is the pre-
dominant breed in many traditional
sheep-raising areas of the United States.
The Dorper is being considered as an
alternative to the Rambouillet by some
U.S. sheep producers because the Dorper
breed has been selected for its adaptabil-
ity to harsh environmental conditions
(Milne, 2000), is reported to have high
productivity, and because it does not
need shearing.

Differences in grazing behavior and
adaptability, nutritional requirements,
and ability to digest forages and metabo-
lize plant chemicals exist among live-
stock and are some factors that can affect
performance and nutritional status of
grazing animals. Nutritional status of
grazing animals can be evaluated by ana-
lyzing changes in BCS, BW, and concen-
trations of serum metabolites and IGF-1.
If an animal is unable to consume
enough forage to meet maintenance
requirements, it uses body reserves,
resulting in increased concentrations of
serum non-esterified fatty acids (NEFA)
and serum urea nitrogen (SUN) due to
adipose and protein catabolism, respec-
tively (Richards et al., 1989; Caldeira et
al., 2007b). Utilizing body energy
reserves (fat and muscle) can be detri-

mental to maternal performance (Gunn
et al., 1995; Rhind et al., 2001) and can
permanently alter fetal development
(Barker and Clark, 1997; McMillen et
al., 2001). Nutrient consumption below
maintenance and that needed for
mandatory production (such as preg-
nancy) also decreases circulating IGF-1
concentration (Harvey and Hull, 1995),
which has been associated with poor
reproductive performance (McGuire et
al., 1992; Funaba et al., 1996).

No research has been reported com-
paring Dorper to Rambouillet ewes to
determine their relative nutritional sta-
tus while grazing rangelands. Production
decisions and nutritional programs can
be more effective if differences in nutri-
tional status are known. Thus, nutri-
tional status of Dorper and Rambouillet
ewes in a range-sheep-production system
was evaluated.

Materials And Methods

Grazing Site

This study was conducted during
2005 (Year 1) and 2006 (Year 2) at the
Hill Ranch near the Texas AgriLife
Research Center, located 45 km south-
east of Sonora, TX (lat 31.14°N; long
100.19°W). This area is located within
the Edwards Plateau Region and has an
elevation of approximately 632 meters.
Vegetation is a mosaic of juniper and oak

mottes interspaced with mid- and short-
grasses. During fall months and winter
months of Years 1 and 2, forage cover
was dominated by Texas wintergrass
(Stipa leucotricha, Trin and Rupr) with
very few intermittent forbs. Table 1 dis-
plays average monthly precipitation for
Years 1 and 2. Nutrient compositions of
key forages are listed in Table 2. Detailed
descriptions of climate, soils, and vegeta-
tion were described by Smeins et al.
(1976) and Riddle et al. (1996).

Animals and Management

From 2003 through 2005, Dorper
and Rambouillet ewe lambs were
obtained from different Dorper (n = 20)
and Rambouillet (n = 13) flocks, and
were managed as a single flock. Ewes had
been mated for the first time at approxi-
mately 18 mo of age to lamb in January
and February at approximately 2 years of
age. All ewes had been managed
together for a minimum of 4 months
before this study started.

Year 1.

Dorper (n = 46; initial mean BW ±
SD = 70.8 ± 11.4 kg) and Rambouillet (n
= 33; initial mean BW ± SD = 68.6 ± 8.0
kg) ewes were composed of 2-year olds (n
= 28 and 19, respectively) and 3-year olds
(n = 18 and 14, respectively). Ewes were
moved to the study area on April 19,
2005 and always grazed together with no
supplementation, because forage avail-
ability was not considered to be limiting.
Rams were introduced on August 16,
2005 and remained with the ewes until
October 28, 2005. Pregnancy was deter-
mined by ultrasound on October 30, 2005
and only ewes that were predicted to
lamb within the first 45 days of the lamb-
ing season (i.e., those bred in the first 45
days of exposure to the rams) continued
to be evaluated. In addition, ewes were
evaluated regardless of number of fetuses,
since ewes with single, twin, or triplet
fetuses were similar for most measured
parameters at each sampling date. Blood
samples were collected, and ewes were
weighed and evaluated for BCS during
pre- (August 9 and 16), mid- (October 28
and November 9), and late (December 13
and 20) gestation. The final sampling
date occurred 23 days before the first ewe
lambed, to minimize inherent variability
in serum hormones and metabolite con-
centrations, which are associated with the

Table 1. Monthly precipitation (cm) for Year 1 (2005), Year 2 (2006) and
10-year averages, at the Texas AgriLife Research Center, Sonora, TXa

Month 2005 2006 10-year average
January 2.57 5.08 2.24
February 4.98 1.22 3.26
March 3.71 3.53 5.13
April 2.39 10.85 5.05
May 16.51 1.19 6.07
June 0.86 5.89 6.74
July 2.92 3.51 5.54
August 9.32 5.99 7.46
September 6.53 9.25 5.04
October 8.26 6.96 8.53
November trace trace 9.56
December 0.38 1.50 1.64
TOTAL 58.42 54.97 62.82

a Year 1: pre- (8-9-05 and 8-16-05), mid- (10-28-05 and 11-9-05), and late
gestation (12-13-05 and 12-20-05); Year 2: pre- (8-8-06 and 8-15-06), mid- 
(10-19-06 and 10-26-06), and late gestation (12-11-06 and 12-18-06).
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periparturient period. On days when
blood was collected and BW and BCS
were recorded, all ewes were gathered and
penned by approximately 0830. Ewes
were returned to pasture approximately 2
h after being gathered.

Year 2.

Dorper (n = 71; initial mean BW ±
SD = 65.9 ± 10.9 kg) and Rambouillet
(n = 81; initial mean BW = 66.0 kg ± 9.4
S.D.) ewes were composed of 2-year olds
(n = 22 and 27, respectively), 3-year olds
(n = 32 and 33, respectively), and 4-year
olds (n = 17 and 21, respectively). Ewes
were moved to the study area on May 15,
2006 and always grazed together with no
supplementation, because forage avail-
ability was not limiting. Rams were
introduced on August 15, 2006 and
remained with the ewes until October
20, 2006. In contrast to Year 1, preg-
nancy was not determined by ultra-
sound. All ewes were evaluated and col-
lected on each sampling date, and only
data from ewes that lambed within the
first 45 d of the lambing season were
analyzed. Ewes were again evaluated dur-
ing pre- (August 8 and 15), mid- (Octo-
ber 19 and 26), and late- (December 11
and 18) gestation. The final sampling
date occurred 22 d before the first ewe

lambed. Ewes were handled as described
for Year 1.

Sample Collection and
Measurements

Forages.

During years 1 and 2, random grab
samples of forages were collected and
combined separately according to the
following groups: dormant Texas winter-
grass (Nassella leucotricha L.) and warm
season grasses, and Texas live oak (Quer-
cus fusiformis) leaves. Warm season
grasses consisted mainly of buffalo grass
(Buchloe dactyloides [Nutt.] Engelm.), big
bluestem (Adropogon gerardii Vitma.), lit-
tle bluestem (Schizachyrium scoparium
[Michx] Nash.), and sideoats gramma
(Bouteloua curtipendula [Michx.] Torr.).
Cool season grasses, other than Texas
wintergrass and forbs, were either absent
or extremely sparse during both years of
this study, thus nutrient composition of
these species is not reported. Samples
remained separated by group as previ-
ously described, oven-dried at 55°C for
48 h, stored at -20°C, and ground in a
Wiley Mill (Arthur H. Thomas Co.,
Philadelphia, Pa.) to pass a 1-mm screen.
Crude protein was analyzed by a stan-
dard method (AOAC, 1990) and NDF

and ADF were analyzed by Ankom
(Ankom Technology Corp., Fairport,
N.Y.) procedures. In addition, a sub-sam-
ple was dried in a forced-air oven at
103°C until weight was constant to
determine DM content.

Animal, Hormone, and Metabolite
Measures.

During Year 1, BW was recorded for
each ewe on August 9, 2005 (pre-gesta-
tion) and January 1, 2006 (late gesta-
tion). During Year 2, body weight was
recorded on August 8 (pre-gestation),
October 19 (mid-gestation), and
December 11 (late gestation). The BCS
(1 = emaciated to 5 = obese) was evalu-
ated by two trained technicians during
Year 1 on August 9, 2005 and during
Year 2 on August 8, 2006, October 19,
and December 11. During Year 1, blood
was collected on August 9 and 16 (pre-
gestation), October 28 and November 9
(mid-gestation), and December 13 and
20 (late gestation). During Year 2, blood
was collected on August 8 and 15 (pre-
gestation), October 19 and 26 (mid-ges-
tation), and December 11 and 18 (late
gestation). To account for inherent vari-
ability in blood serum IGF-1 and
metabolites that occurs with a single
blood sample, IGF-1, SUN, and NEFA
were analyzed by date, but results were
averaged by gestation period (two blood
collections per gestation period) before
statistical analysis.

A 10-ml blood sample was collected
in the morning (at 0900) from each ewe
via jugular venipuncture using a non-
heparinized vacutainer collection tube
(serum separator tube, gel and clot acti-
vator; Becton Dickenson, Franklin
Lakes, N.J.). Blood samples were allowed
to clot and then centrifuged (Beckman
Coulter TJ6 refrigerated centrifuge,
Fullerton, Calif.) at 970 x g for 25 min at
4°C. Serum was decanted and frozen at -
20°C until analyzed for IGF-1, SUN,
and NEFA concentrations. Serum con-
centrations of IGF-1 were determined by
RIA using procedures of Berrie et al.
(1995). Intra-assay CV for IGF-1 was 5.6
percent and 13.4 percent (years 1 and 2,
respectively) with a 95 percent recovery
rate. For year 2005, serum NEFA and
SUN concentrations were analyzed
using an auto-analyzer (Technicon
Autoanalyzer Ill., Bran Luebbe, Buffalo
Grove, Ill.). For Year 2, serum concen-
trations of SUN were analyzed using a

Table 2. Nutrient composition (% DM basis) of clipped forages during Years 1
(2005) and 2 (2006)

Year 1 Year 2
Itema CP NDF ADF CP NDF ADF
Pre-gestation

TX wintergrass 11.5 64.8 41.3 5.0 62.6 43.5
warm season grasses 8.1 67.6 50.6 3.8 67.5 48.7
live oak 9.5 40.9 33.4 7.1 43.5 36.8

Mid-gestation
TX wintergrass 8.1 63.1 46.0 8.1 64.8 40.0
warm season grasses 7.7 61.2 45.2 6.0 63.1 44.4
live oak 10.1 37.2 32.6 9.0 40.9 35.0

Late-gestation
TX wintergrass 5.9 61.4 44.1 5.5 69.7 46.4
warm season grasses 4.0 69.1 54.6 4.7 69.3 48.7
live oak 8.2 46.3 37.2 8.9 42.2 34.2

a Texas wintergrass (Nassella leucotricha) was dominant grass; Warm season grasses
were mainly buffalo grass (Buchloe dactyloides), big bluestem (Adropogon gerardii),
little bluestem (Adropogon soparius), and sideoats gramma (Bouteloua
curtipendula); live oak (Quercus fusiformis).
b Year 1: pre- (8-9-05 and 8-16-05), mid- (10-28-05 and 11-9-05), and late
gestation (12-13-05 and 12-20-05); Year 2: pre- (8-8-06 and 8-15-06), mid- (10-
19-06 and 10-26-06), and late gestation (12-11-06 and 12-18-06).
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commercial kit (Teco Diagnostics, Ana-
heim, Calif.) with intra- and inter-assay
CV < 7 percent. Serum NEFA concen-
trations for Year 2 were also analyzed
using a commercial kit (NEFA C; Waco
Chemicals, Neuss, Germany) with intra-
and inter-assay CV < 9 percent.

Statistical Analyses

Values for IGF-1, NEFA, and SUN
were averaged for each ewe within each
of the three periods (pre-, mid-, and late
gestation). These average values were
then analyzed using Proc Mixed of SAS
(SAS Inst. Inc., Cary, N.C.) with a
model that included breed, age, and
number of lambs born as fixed effects;
and flock of origin and residual as ran-
dom effects. Partial correlations between
NEFA, SUN, IGF-1, BC, and BW were
estimated using Proc Corr of SAS within
breed and after age and number of lambs
were taken into account.

Results And Discussion
Rainfall during Years 1 and 2 was

typical for the Edwards Plateau region of
Texas, except for lower than average
rainfall from mid-October through
December (Table 1). Cumulative spring
rains were below the 10-year average
during both years, but were still suffi-
cient to allow for good warm- and cool-
season grass growth. In contrast, forbs
were either sparse or non-existent during
this two-year trial. During Year 1, forage
quality was low, while ewes were in late
gestation (December), and low during
Year 2, while ewes were in pre- and late
gestation (August and December respec-
tively; Table 2). Low-quality forages dur-
ing winter months is common in this
region of Texas (Huston et al., 1981).

Year 1

Animal Performance.

Body weight was similar between
Dorper and Rambouillet ewes during
pre- and late gestation (P > 0.63; Table
3). Rambouillet ewes tended (P < 0.07)
to gain more BW than Dorper ewes from
pre- to late gestation, but this difference

was only 1.44 kg. Dorper ewes had
higher (P < 0.03) BCS than Rambouil-
let ewes during pre-gestation.

Serum Insulin-like Growth Factor-1,
Non-esterified Fatty Acids, and
Urea Nitrogen.

During pre-gestation, Dorper ewes
had greater (P = 0.01) serum NEFA than
Rambouillet ewes. The SUN values were
similar between Dorper and Rambouillet
ewes (P > 0.13) throughout Year 1. Dor-
per ewes tended to have greater (P =
0.09) serum IGF-1 than Rambouillet
ewes during pre- gestation and had
greater (P < 0.009) serum IGF-1 during
mid- and late gestation (Table 4).

Year 2

Animal Performance.

Body weights were similar for Dor-
per and Rambouillet ewes during pre-,
mid-, and late gestation (P > 0.19; Table
3). Rambouillet ewes tended (P < 0.06)
to gain more BW than Dorper ewes from
pre- to late gestation, but this gain was
only 1.20 kg greater than Dorper ewes.
Dorper ewes had higher (P < 0.004)
BCS than Rambouillet ewes during pre-,
mid-, and late gestation (Table 3).
Changes in BCS were similar (P = 0.75)
between the two breeds.

Serum Insulin-like Growth Factor-1,
Non-esterified Fatty Acids, and
Urea Nitrogen.

During mid- and late gestation, Dor-
per ewes had less (P < 0.05) serum
NEFA and SUN than Rambouillet ewes
(Table 4). Dorper ewes had greater (P <
0.006) serum IGF-1 during pre-, mid-,
and late gestation (Table 4).

Even though nutritional status dif-
fered at times between Rambouillet and
Dorper ewes during gestation, all ewes
seemed to have performed well while
grazing. It is unclear why Dorper ewes
had greater NEFA concentrations than
Rambouillet ewes during pre-gestation
in Year 1, except that they had greater
body condition than Rambouillet ewes
at this time and may have been able to
mobilize fat depots more effectively.
Another explanation could be that Dor-
per ewes began losing body condition
just prior to blood sampling, thus elevat-
ing NEFA while maintaining greater
BCS than Rambouillet ewes. For exam-

Table 3. Least squares means of body condition score (BCS), change in BCS,
body weight (BW), change inBW, and average daily gain (ADG) in Dorper
and Rambouillet ewes grazing in the Edwards Plateau Region of Texas during
Years 1 (2005) and 2 (2006).

Year 1 Year 2
Itema Dorper Ramb SEMb P-value Dorper Ramb SEMb P-value
Pre-gestation

BCS, 1-5 3.47 3.05 0.18 0.03 3.15 2.67 0.10 <0.001
BW, kg 70.7 69.3 2.53 0.63 65.2 66.6 1.68 0.46

Mid-gestation
BCS 3.39 2.96 0.12 0.002
BCS change 0.25 0.30 0.09 0.57
BW, kg 67.5 69.5 1.75 0.29
BW change, kg 2.46 3.03 0.55 0.26

Late gestation
BCS 3.35 2.92 0.12 0.004
BCS change -0.04 -0.07 0.10 0.82
BW, kg 74.5 74.6 2.38 0.98 77.2 79.7 1.84 0.20
BW change, kg 9.57 10.13 0.62 0.40

Overall
BCS change 0.21 0.23 0.09 0.75
BW change, kg 3.56 5.00 0.77 0.07 11.85 13.05 0.61 0.06

a Year 1: pre- (8-9-05 and 8-16-05), mid- (10-28-05 and 11-9-05), and late
gestation (12-13-05 and 12-20-05); Year 2: pre- (8-8-06 and 8-15-06), mid- (10-
19-06 and 10-26-06), and late gestation (12-11-06 and 12-18-06).
b Greatest standard error of least squares means reported.
c P-values for change BW were derived using log transformation and data are
reported as actual BW change.



©2009, Sheep & Goat Research Journal Sheep & Goat Research Journal, Volume 24, 2009 14

ple, Caldeira et al. (2007b) discovered
that an increase in NEFA concentra-
tions was the first reaction to under-
nutrition.

During late gestation (Year 1),
NEFA concentrations were similar for
Dorper and Rambouillet ewes, but > 780
μEq/L, suggesting that ewes in both
breeds had mobilized body fat. For exam-
ple, non-pregnant and non-lactating
ewes fed restricted diets to induce a BCS
change from 4 to 2 had NEFA concen-
trations of 750 μEq/L (Caldeira et al.,
2007b). Therefore, according to NEFA
values reported by Russel (1984) and
Firat and Özpinar (2002), ewes seemed
to have been unable to satisfy nutrient
requirements for maintenance and late-
gestation-fetal growth during Year 1,
resulting in fat mobilization. During year
2, Rambouillet ewes had NEFA concen-
trations that were only 40 to 50 μEq/L
greater than Dorper ewes, thus the bio-
logical significance is questionable.

Serum urea nitrogen is an indicator
of protein status, especially during stable
vs. dynamic conditions (Caldeira et al.,
2007b). Dorper and Rambouillet ewes
always had SUN concentrations within
normal values (Carlson, 1996; Kaneko,
1997) and within ranges reported for
pastured ewes during late pregnancy

(Antunovic et al., 2002). Rambouillet
ewes had greater SUN than Dorper ewes
during mid- and late gestation in Year 2,
suggesting they were consuming higher-
quality forages, such as oak leaves, which
are desirable to livestock in the Edwards
Plateau region (Vallentine, 1960).
Greater SUN concentrations can also be
a result of catabolizing muscle protein
when large amounts of body reserves are
mobilized, but results suggest that large
amounts of body reserves were not mobi-
lized. Greater SUN may also be due to
Rambouillet ewes having lower BCS
than Dorper ewes throughout this study,
since previous reports suggest that ewes
with lower BCS can have greater SUN
(Caldeira et al., 2007a).

Moderate heritability exists for
serum IGF-1 in livestock (Herd et al.,
1995; Spicer, 2002; Davis et al., 2003).
Afolayan and Fogarty (2008) reported
0.28 ± 0.10 for IGF-1 heritability in
young crossbred ewes. Given the exis-
tence of genetic variation in this trait, it
is possible that Dorper ewes may have
inherently greater serum IGF-1 concen-
trations than Rambouillet ewes, which
could be directly related to differences in
metabolism, grazing behavior, or nutri-
ent requirements during gestation. For
instance, during mid-gestation in Year 2,

NEFA concentration and BW were not
correlated (r = 0.07, P > 0.10) in Dorper
ewes, but negatively correlated (r = -
0.23, P < 0.04) in Rambouillet ewes,
which suggests possible differences in
metabolism. In addition, IGF-1 concen-
tration was not correlated to BW in
Rambouillet ewes (P > 0.10) during this
study, but was correlated to BW in Dor-
per ewes during late gestation in Year 1
(r = 0.36, P < 0.02) and during pre-,
mid-, and late gestation in Year 2 (r =
0.32, P < 0.006; r = 0.37, 0.40, P <
0.006).

Afolayan and Fogarty (2008) sug-
gest that selecting young ewes for low
IGF-1 may reduce feed intake and
improve maintenance efficiency of
mature ewes while grazing, without
greatly affecting other production traits.
However, low-serum IGF-1 during gesta-
tion can be detrimental to dam perform-
ance (Gunn et al., 1995; Rhind et al.,
2001) and permanently alter fetal devel-
opment (Barker and Clark, 1997; Galla-
her et al., 1998; McMillen et al., 2001).
Because Dorper ewes seemed to have
performed as well as Rambouillet ewes
on rangelands (e.g., always had higher
BCS than Rambouillet ewes) and had
greater IGF-1 concentrations, further
research is warranted.

Nutritional status has pronounced
effects on serum IGF-1 (McGuire, 1992;
Wallace et al. 1997; Spicer et al., 2002).
Even though NEFA values during late
gestation in Year 1 suggest ewes moblized
body reserves, BW change and serum
IGF-1 concentrations imply that body
reserve mobilization was not severe
when compared to previous results (Gal-
laher et al., 1998). Furthermore, ewes
with low BCS can have less serum IGF-
1 than ewes with high BCS (Snyder et
al., 1999; Caldeira et al., 2007a). Thus,
greater IGF-1 concentrations in Dorper
vs. Rambouillet ewes also suggests that
Dorper ewes could have been in a better
nutritional state, since they maintained
greater BC and had lower NEFA con-
centrations than Rambouillet ewes
throughout gestation (Year 2). In con-
trast, Rambouillet ewes may have greater
genetic potential for growth, since NRC
(2008) suggests that ewes with greater
genetic potential for growth can have
greater nutrient requirements that are
more affected by nutritional status.
Although we did not measure frame size,
the greater BCS of Dorper ewes when

Table 4. Least squares means of insulin-like growth factor-1 (IGF-1), non-
esterified fatty acids (NEFA) and urea nitrogen (SUN) in Dorper and
Rambouillet ewes grazing in the Edwards Plateau Region of Texas during
Years 1 (2005) and 2 (2006).a

Year 1 Year 2
Itema Dorper Ramb SEMb P-value Dorper Ramb SEMb P-value
Pre-gestation

IGF-1, ng/mL 159.1 141.8 10.2 0.09 154.0 130.1 8.7 0.005
NEFA, μEq/L 710.6 574.3 50.9 0.01 290.7 287.4 25.2 0.90
SUN, mg/dL 12.3 13.4 0.7 0.13 8.9 9.3 0.4 0.25

Mid-gestation
IGF-1, ng/mL 174.6 131.5 11.0 <0.001 200.4 161.7 7.3 <0.001
NEFA, μEq/L 575.6 534.3 40.0 0.29 200.0 239.8 17.4 0.02
SUN, mg/dL 11.4 11.8 0.7 0.59 15.5 16.9 0.4 0.001

Late gestation
IGF-1, ng/mL 194.5 150.6 15.6 0.008 197.2 139.1 8.2 <0.001
NEFA, μEq/L 787.1 812.1 77.1 0.75 334.5 391.7 27.3 0.04
SUN, mg/dL 9.0 10.4 0.8 0.14 10.6 12.1 0.5 0.001

a Year 1: pre- (8-9-05 and 8-16-05), mid- (10-28-05 and 11-9-05), and late
gestation (12-13-05 and 12-20-05); Year 2: pre- (8-8-06 and 8-15-06), mid- (10-
19-06 and 10-26-06), and late gestation (12-11-06 and 12-18-06). SUN = serum
urea nitrogen.
b Greatest standard error of least squares means reported.
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there was not a significant breed differ-
ence in BW, suggests that Rambouillet
ewes were larger framed than Dorper
ewes.

Dorper and Rambouillet ewes both
seemed to have performed well during
gestation in a range-sheep-production
system without supplementation. Results
imply that negative effects associated
with mobilization of body reserves, such
as poor fetal development probably did
not occur (Gunn et al., 1995; McMillian
et al., 2001; Rhind et al., 2001). How-
ever, high NEFA values during late ges-
tation in Year 1 warrant supplementa-
tion of range forages, since maternal
nutrition during pregnancy affects over-
all production potential of the fetus
(growth and fiber), mammary gland
development, and gestation length
(Prosser and Davis, 1992; NRC 2008).

Conclusion
Understanding both nutritional sta-

tus and physiological differences
between Dorper and Rambouillet sheep
is important. Results suggest that nutri-
tional status differed at times between
Dorper and Rambouillet ewes in a range-
production system during gestation. Dor-
per ewes may have a slight production
advantage during gestation, due to main-
taining better body condition and
greater IGF-1 concentrations. In con-
trast, Rambouillet ewes may have greater
genetic potential for growth, thus greater
nutrient requirements that are more
effected by nutritional status. Further
research is needed to determine genetic
differences between these two breeds in
a monoculture pasture (eliminating vari-
ability in grazing behavior) by evaluating
metabolism and hormonal regulations,
fetal development, lamb production, and
nutrient requirements for maintenance
and pregnancy. Evaluating differences in
grazing behavior and forage preferences
between Dorper and Rambouillet ewes
in a range production system would also
be beneficial.

Literature Cited
Afolayan, R. A., and N. M. Fogarty.

2008. Genetic variation of plasma
insulin-like growth factor-1 in
young crossbred ewes and its rela-
tionship with their maintenance
feed intake at maturity and produc-

tion traits. J. Anim. Sci.
86:2068–2075.

Antunovic, Z., D. Sencic, M. Speranda,
and B. Liker. 2002. Influence of the
season and the reproductive status
of ewes on blood parameters. Small
Rumin. Res. 45:39–44.

AOAC. 1990. Official Methods of
Analysis. 15th ed. Assoc. Offic.
Anal. Chem., Arlington, VA.

Barker, D. J. P., and P. M. Clark. 1997.
Fetal under-nutrition and disease in
later life. Reviews of Reproduction.
2:105–112.

Berrie, R. A., D. M. Hallford, and M. L.
Galyean. 1995. Effects of zinc source
and level on performance and meta-
bolic hormone concentrations of
growing and finishing lambs. Prof.
Anim. Sci. 11:149–156.

Caldiera, R. M., A. T. Belo, C. C. San-
tos, M. I. Vazques, and A. V. Portu-
gal. 2007a. The effect of body con-
dition score on blood metabolites
and hormonal profiles in ewes.
Small Rumin. Res. 68:233–241.

Caldiera, R. M., A. T. Belo, C. C. San-
tos, M. I. Vazques, and A. V. Portu-
gal. 2007b. The effect of long-term
feed restriction and over-nutrition
on body condition score, blood
metabolites and hormonal profiles
in ewes. Small Rumin. Res.
68:242–255.

Carlson, G. P. 1996. Clinical Chemistry
Tests. Pages 441–469 in Large Ani-
mal Internal Medicine. 2nd ed. B.
Smith, ed. Mosby-Year Book, Inc.,
St. Louis, MO.

Davis, M. E., S. L. Boyles, S. J. Moeller,
and R. C. M. Simmen. 2003. Genetic
parameter estimates for serum
insulin-like growth factor-1 concen-
tration and ultrasound measurements
of backfat thickness and longissimus
muscle area in Angus beef cattle. J.
Anim. Sci. 81:2161–2170.

Firat, A., and A. Özpinar. 2002. Meta-
bolic profile of pre-pregnancy, preg-
nancy and early lactation in multi-
ple lambing Sakiz ewes. 1. Changes
in plasma glucose, 3-hydroxybu-
tyrate and cortisol levels. Ann.
Nutr. Metab. 46:57–61.

Funaba, M., S. Saito, K. Kagiyama, T.
Iriki, and M. Abe. 1996. Bone
growth rather than myofibrillar pro-
tein turnover is strongly affected by
nutritional restriction at early wean-
ing of calves. J. Nutr. 126:898–905.

Gallaher, B. W., B. H. Breier, C. L.
Keven, J. E. Harding and P. D.
Gluckman. 1998. Fetal program-
ming of insulin-like growth factor
(IGF)-1 and IGF-binding protein-3:
evidence of an altered response to
undernutrition in late gestation fol-
lowing exposure to periconceptual
undernutrition in the sheep. J.
Endocrinol. 159:501–508.

Gunn, R. G., D. A. Sim, and E. A.
Hunter. 1995. Effects of nutrition in
utero and in early-life on the subse-
quent lifetime reproductive-per-
formance of Scottish Blackface ewes
in two management-systems. Anim.
Sci. 60:223–230.

Harvey, S., and K. L. Hull. 1995. Growth
hormone action: Growth hormone
receptors. Pages 303–335 in Growth
Hormone. S. Harvey, C. G. Scanes,
and W. H. Daughaday, ed. CRC
Press Inc., Boca Raton, FL.

Herd, R. M., P. F. Arthur, K. Zirkler, C.
Quinn, and V. H. Oddy. 1995. Her-
itability of IGF-1 in beef cattle.
Proc. Aust. Assoc. Anim. Breed
Genet. 11:694–695.

Huston, J. E., B. S. Rector, L. B. Merrill,
and B. S. Engdahl. 1981. Nutri-
tional value of range plants in the
Edwards Plateau region of Texas.
Texas Agric. Exp. Sta. Bull. B-1357.

Kaneko, J. J. 1997. Page 890–894 in
Clinical Biochemistry of Domestic
Animals. 5th ed. Academic Press,
San Diego.

McGuire, M. A., J. L. Vicini, D. E. Bau-
man, and J. J. Veenhuizen. 1992.
Insulin-like growth factors and
binding proteins in ruminants and
their nutritional regulation. J.
Anim. Sci. 70:2901–2910.

McMillen, I. C., M. B. Adams, J. T. Ross,
C. L. Coulter, G. Simonetta, J. A.
Owens, J. S. Robinson, and L. J.
Edwards. 2001. Fetal growth restric-
tion: adaptations and consequences.
Reproduction. 122:195–204.

Milne, C. 2000. The history of the Dor-
per sheep. Small. Rumin. Res.
36:99–102.

NRC. 2008. Pages 232–243 in Nutrient
Requirements of Small Ruminants:
Sheep, Goats, Cervids, and New
World Camelids. Natl. Acad. Press,
Washington, DC.

Prosser, C. G., and S. R. Davis. 1992.
Milking frequency alters milk yield
and mammary blood flow response



to intrammary infusion of insulin-
like growth factor-1 in the goat. J.
Endocrinol. 135:311–316.

Rhind, S. M., M. T. Rae, and A. N.
Brooks. 2001. Effects of nutrition
and environmental factors on the
fetal programming of the reproduc-
tive axis. Reproduction.
122:205–214.

Richards, M. W., R. P. Wettemann, and
H. M. Schoenemann. 1989. Nutri-
tional anestrus in beef cows: Con-
centrations of glucose and nonester-
ified fatty acids in plasma and
insulin in serum. J. Anim. Sci.
67:2354–2362.

Riddle, R. R., C. A. Taylor, M. M. Koth-
mann, Jr., and J. E. Huston. 1996.
Volatile oil contents of Ashe and

redberry juniper and its relationship
to preference by Angora and Span-
ish goats. J. Range Manage.
49:35–41.

Russel, A. J. F. 1984. Means of assessing
the adequacy of nutrition of preg-
nant ewes. Livest. Prod. Sci.
11:429–436.

Smeins, F. E., T. W. Taylor, and L. B.
Merrill. 1976. Vegetation of a 25-
year exclosure on the Edwards
Plateau, Texas. J. Range Manage.
29:24–29.

Spicer, L. J., C. C. Chase, Jr., and L. M.
Rutter. 2002. Relationship between
serum insulin-like growth factor-1
and genotype during the postpartum
interval in beef cows. J. Anim. Sci.
80:716–722.

Snyder, J. L., J. A. Clapper, A. J. Roberts,
D. W. Sanson, D. L. Hamernik, and
G. E. Moss. 1999. Insulin-like
growth factor-I, insulin-like growth
factor-binding proteins, and
gonadotropins in the hypothalamic-
pituitary axis and serum of nutrient-
restricted ewes. Biol. Repro.
61:219–224.

Vallentine, J. F. 1960. Live Oak and Shin
Oak as desirable plants on Edwards
Plateau Ranges. Ecol. 41:545–548.

Wallace, J. M., P. Da Silva, R. P. Aitken,
and M. A. Cruickshank. 1997.
Maternal endocrine status in rela-
tion to pregnancy outcome in rap-
idly growing adolescent sheep. J.
Endocrinol. 155:359–368.

©2009, Sheep & Goat Research Journal Sheep & Goat Research Journal, Volume 24, 2009 16



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 10%)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 99
  /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 (None)
  /AlwaysEmbed [ true
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AbadiMT-CondensedExtraBold
    /AbadiMT-CondensedLight
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /Akimbo
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Alexa
    /Algerian
    /AmericanTypewriter
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Condensed
    /AmericanTypewriter-CondensedBold
    /AmericanTypewriter-CondensedLight
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Americo
    /AmericoBold
    /AmericoItalic
    /AncientScript
    /AncientScript-Bold
    /AncientScript-BoldItalic
    /AncientScript-Italic
    /AncientScriptExtended
    /AncientScriptExtended-Bold
    /AncientScriptExtended-BoldItalic
    /AncientScriptExtended-Italic
    /AndaleMono
    /Anklepants
    /Antiqua101Bold
    /Antiqua101BoldItalic
    /Antiqua101CondensedBold
    /Antiqua101ExtendedBold
    /Antiqua101Italic
    /Antiqua101Normal
    /Antiqua101ThinBold
    /Antiqua101ThinItalic
    /Antiqua101ThinNormal
    /Antiqua101WideBold
    /Antiqua101WideItalic
    /Antiqua101WideNormal
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Apple-Chancery
    /AppleGaramond-Bold
    /AppleGaramond-BoldItalic
    /AppleGaramond-Book
    /AppleGaramond-BookItalic
    /AppleGaramond-Light
    /AppleGaramond-LightItalic
    /AppleGothic
    /AppleMyungjo
    /AppleSymbols
    /AquaKana
    /AquaKana-Bold
    /ArgosANouveau
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /AristocratLetPlain
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /ArtBrush
    /AuCasablanca
    /AugsburgInitials
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Book
    /Avenir-BookOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Light
    /Avenir-LightOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /BAMBOO
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BaseNineSmallCaps
    /BaskOldFace
    /Baskerville
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-SemiBold
    /Baskerville-SemiBoldItalic
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /Bauhaus93
    /Bebop-Cool
    /Bebop-Extended-Cool
    /Bebop-Extended-Hot
    /Bebop-Extended-Wild
    /Bebop-Hot
    /Bebop-Wild
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Bellevue
    /Belwe-Bold
    /Belwe-Condensed
    /Belwe-Light
    /Belwe-Medium
    /Benguiat-Bold
    /Benguiat-Book
    /Bergamo
    /Bergamo-Bold
    /Bergamo-BoldItalic
    /Bergamo-Italic
    /BergamoExpert
    /BergamoExpert-Bold
    /BergamoExpert-BoldItalic
    /BergamoExpert-Italic
    /BergamoSmCaps
    /BergamoSmCaps-Bold
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BermudaLP-Squiggle
    /BernardMT-Condensed
    /BernhardModern-Bold
    /BernhardModern-BoldItalic
    /BernhardModern-Italic
    /BernhardModern-Roman
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Roman
    /BickleyScriptLetPlain
    /BigCaslon-Medium
    /Birch
    /Blackletter686BT-Regular
    /Blackoak
    /BlairMdITCTTMedium
    /Blast-O-Rama
    /Blast-O-Rama-Beat
    /Blast-O-Rama-Bold
    /Blippo-Black-DTC
    /BlockNormal
    /Blueprint
    /Blueprint-Bold
    /Blueprint-BoldItalic
    /Blueprint-Italic
    /BlueprintCondensed
    /BlueprintCondensed-Italic
    /BlueprintExtended
    /BlueprintExtended-Italic
    /Bodoni-PosterCompressed
    /BodoniExtraBold
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BordeauxBlack
    /BordeauxHeavy
    /BordeauxLight
    /BordeauxMedium
    /BosniaBold
    /BosniaNormal
    /BostonBlack
    /BostonBlackItalic
    /Botanika-Bold
    /Botanika-BoldItalic
    /Botanika-Italic
    /Botanika-Light
    /Botanika-LightItalic
    /Botanika-Medium
    /Botanika-MediumItalic
    /Botanika-Normal
    /Boulevard
    /BradleyHandITCTTBold
    /Braggadocio
    /BriemScript
    /BriosoPro-Italic
    /Britannic-Bold-DTC
    /Britannic-Medium-DTC
    /BritannicBold
    /Brody-DTC
    /Brush738BT-RegularA
    /BrushHand
    /BrushScript-DTC
    /BrushScriptMT
    /CASSANDRA-Normal
    /CHARLES-Normal
    /CaflischScript-Bold
    /CaflischScript-Regular
    /CaflischScript-Web
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CapitalsRegular
    /Carta
    /CarverICG
    /CaslonOpenfaceBT-Regular
    /CaslonThree-Italic
    /CaslonThree-Roman
    /CasqueOpenFace
    /Castellar
    /CastellarMT
    /Casualty-Critical
    /Casualty-Dead
    /Casualty-Major
    /CatchupNormal
    /Celtic
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chalkboard
    /Chancery
    /ChanceryBold
    /Chaparral-Display
    /Charcoal
    /CharlotteSansBoldPlain
    /Cheltenham-Bold
    /Cheltenham-BoldItalic
    /Cheltenham-Book
    /Cheltenham-BookItalic
    /Cheltenham-HandtooledBdIt
    /Cheltenham-HandtooledBold
    /Cheltenham-Light
    /Cheltenham-LightItalic
    /Cheltenham-Ultra
    /Cheltenham-UltraItalic
    /Chicago
    /Chigger
    /ChiliPepper
    /ChiliPepper-Bold
    /ChiliPepperCondensed
    /ChiliPepperExtras
    /ChiliPepperExtras-Bold
    /ChocICG
    /Circus
    /Circus-Bold
    /Circus-ExtraBold
    /Circus-Light
    /CircusCondensed
    /CircusExtended
    /City-Bold
    /City-BoldItalic
    /City-Light
    /City-LightItalic
    /City-Medium
    /City-MediumItalic
    /ClassicTypewriter-Bold
    /Clearface-Black-DTC
    /Clearface-BlackItalic-DTC
    /Clearface-Heavy-DTC
    /Clearface-HeavyItalic-DTC
    /Clearface-Regular-DTC
    /Clearface-RegularItalic-DTC
    /ClearfaceGothic-Bold-DTC
    /ClearfaceGothic-ExtraBold-DTC
    /ClearfaceGothic-Regular-DTC
    /Cochin
    /Cochin-Bld
    /Cochin-BldItl
    /Cochin-Bold
    /Cochin-BoldItalic
    /Cochin-Italic
    /Cochin-Rmn
    /Cochin-RmnItl
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommadorExtendedHeavyItalic
    /CommadorExtendedHeavyNormal
    /CommadorExtendedItalic
    /CommadorExtendedNormal
    /CommadorHeavyItalic
    /CommadorHeavyNormal
    /CommadorItalic
    /CommadorNormal
    /CommadorWideHeavyItalic
    /CommadorWideHeavyNormal
    /CommadorWideItalic
    /CommadorWideNormal
    /CommercialScript
    /ConBrushBold
    /ConBrushReg
    /Concorde-Bold
    /Concorde-BoldItalic
    /Concorde-Italic
    /Concorde-Roman
    /Cookie
    /CookieItalic
    /CooperBlack
    /Copperplate
    /Copperplate-Bold
    /Copperplate-Bold-DTC
    /Copperplate-Light
    /Copperplate-ThirtyOneBC
    /Copperplate-ThirtyThreeBC
    /Copperplate-TwentyNineBC
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Cornet
    /Coronet
    /Cottonwood
    /Courier
    /Courier-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /Cutout
    /DFKaiShu-SB-Estd-BF
    /DantoBoldItalic
    /Defcom
    /Desdemona
    /DfMoFunkyFreshSymbolsPlain
    /Didot
    /Didot-Bold
    /Didot-Italic
    /DingbatOne
    /DisneyDingbats-1
    /DolphinBold
    /DolphinBoldItalic
    /DolphinItalic
    /DolphinNormal
    /DomCasual-Bold
    /DominonNormal
    /Eckmann
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /EngraversMT-Bold
    /EricSans-Regular
    /Eurostile-Black-DTC
    /Eurostile-Roman-DTC
    /EurostileBold
    /EurostileExtended-Black-DTC
    /EurostileExtended-Roman-DTC
    /EurostileRegular
    /ExPonto-Regular
    /ExposeBold
    /FiguralBoldPlain
    /FiguralBookItalicPlain
    /FiguralBookPlain
    /FiguralMediumPlain
    /FiguralSmallCapsPlain
    /FlareGothic-Bold-DTC
    /FlareGothic-BoldItalic-DTC
    /FlareGothic-Light-DTC
    /FlareGothic-LightItalic-DTC
    /FlareGothic-Regular-DTC
    /FlareGothic-RegularItalic-DTC
    /FlatBrushBold
    /Flexure
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FootlightMTLight
    /FormalScript
    /FranklinGothic-Book
    /FranklinGothic-BookComp
    /FranklinGothic-BookOblique
    /FranklinGothic-BookXComp
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiOblique
    /FranklinGothic-ExtraCond
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyOblique
    /FranklinGothic-Roman
    /FranklinGothicWideOL
    /FreestyleScriptLT
    /FritzBold
    /FritzRegular
    /FrizQuadrata
    /FrizQuadrata-Bold
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /Futura-CondExtraBoldObl
    /Futura-Condensed
    /Futura-CondensedBold
    /Futura-CondensedBoldOblique
    /Futura-CondensedExtraBold
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-CondensedMedium
    /Futura-CondensedOblique
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Medium
    /Futura-MediumItalic
    /Futura-Oblique
    /FuturaOblique
    /GadgetRegular
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /Galliard-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-Bold-DTC
    /Garamond-BoldItalic
    /Garamond-BoldItalic-DTC
    /Garamond-BoldNarrow
    /Garamond-BoldNarrowItal
    /Garamond-Book
    /Garamond-Book-DTC
    /Garamond-BookItalic
    /Garamond-BookItalic-DTC
    /Garamond-Italic
    /Garamond-Light
    /Garamond-LightItalic
    /Garamond-LightNarrow
    /Garamond-LightNarrowItal
    /Garamond-Ultra
    /Garamond-UltraItalic
    /GaramondCondensed-Bold-DTC
    /GaramondCondensed-BoldItalic-DTC
    /GaramondCondensed-Book-DTC
    /GaramondCondensed-BookItalic-DTC
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /GeezaPro
    /GeezaPro-Bold
    /Geneva
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GhostTown
    /GhostTown-Black
    /GhostTown-BlackItalic
    /GhostTown-Italic
    /GhostTownCondensed
    /GhostTownCondensed-Italic
    /GhostTownExtended
    /GhostTownExtended-Italic
    /Giddyup
    /Giddyup-Thangs
    /Giddyup-Web
    /GildeBold
    /GildeBoldItalic
    /GildeItalic
    /GildeRegular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldExtraCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-ExtraBoldDisplay
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-LightShadowed
    /GillSans-Shadowed
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gismonda
    /GloucesterMT-ExtraCondensed
    /Goblin
    /Goodfish
    /Goodfish-Bold
    /Goodfish-BoldItalic
    /Goodfish-Italic
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Heavyface
    /Goudy-HeavyfaceItalic
    /Goudy-Italic
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyTextMT
    /GoudyTextMT-Alternate
    /GoudyTextMT-Dfr
    /GoudyTextMT-LombardicCapitals
    /GremlinSolidBold
    /GremlinSolidNormal
    /GreymantleMVB
    /Haettenschweiler
    /HanzelBold
    /HanzelBoldItalic
    /Harmony
    /Harrington
    /HeFractionsBold
    /HeFractionsBoldItalic
    /HeFractionsItalic
    /HeFractionsPlain
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaNeue
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedBlack
    /HelveticaNeue-CondensedBold
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightItalic
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /HelveticaNeue-UltraLightItalic
    /Herculanum
    /HighNoon
    /HiraKakuPro-W3
    /HiraKakuPro-W6
    /HiraKakuStd-W8
    /HiraMaruPro-W4
    /HiraMinPro-W3
    /HiraMinPro-W6
    /Hobo-DTC
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HotTamale
    /HotTamale-Italic
    /HumanaSerifITCTTLight
    /HumanaSerifITCTTLightItalic
    /HumanaSerifMdITCTTMedIta
    /HumanaSerifMdITCTTMedium
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /IglooLaser
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /Ingenius
    /Insignia
    /Insignia-A
    /Ironwood
    /Isadora-Bold
    /Isadora-Regular
    /ItcEras-Bold
    /ItcEras-Book
    /ItcEras-Demi
    /ItcEras-Light
    /ItcEras-Medium
    /ItcEras-Ultra
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JCHEadA
    /JCfg
    /JCkg
    /JCsmPC
    /JuliusBlack
    /Juniper
    /Karmen-Bold
    /Karmen-BoldItalic
    /Karmen-Italic
    /Karmen-Light
    /Karmen-LightItalic
    /Karmen-Regular
    /Kaufman
    /Keycaps
    /Khaki-Two
    /Kilcher
    /KingRichard
    /KingRichard-Italic
    /KinoMT
    /KochAntiquaLTStd
    /Koffee
    /KoffeeBold
    /Korinna-ExtraBold-DTC
    /Korinna-ExtraBoldItalic-DTC
    /Korinna-Regular-DTC
    /Korinna-RegularItalic-DTC
    /KroneExtraBold
    /LatinWide
    /LeakinDisplayCapsSSi
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySansSC-Book
    /LegacySansSC-Medium
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LegacySerifSC-Book
    /LegacySerifSC-Medium
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LiGothicMed
    /LiHeiPro
    /LiSongPro
    /LiSungLight
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /LucidaBlackletter
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaBrightMathExtension
    /LucidaBrightMathItalic
    /LucidaBrightMathSymbol
    /LucidaCalligraphy-Italic
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaGrande
    /LucidaGrande-Bold
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LunaITCTTBold
    /LyndaBold
    /LyndaBoldItalic
    /LyndaCursiveBold
    /LyndaItalic
    /LyndaNormal
    /Machine
    /Machine-Bold
    /MachineITCTT
    /Madrone
    /MaidenWord
    /MaidenWord-Bold
    /MaidenWord-BoldItalic
    /MaidenWord-Italic
    /MaidenWordCondensed
    /MaidenWordCondensed-Italic
    /MaidenWordExtended
    /MaidenWordExtended-Italic
    /Marker
    /MarkerFelt-Thin
    /MarkerFelt-Wide
    /MarlinBold
    /MarlinBoldItalic
    /MarlinItalic
    /MarlinNormal
    /Marquee
    /Martina
    /MatrixScriptBold
    /MaturaMTScriptCapitals
    /MediciScript
    /Mesquite
    /MetaPlusBold-Caps
    /MetaPlusBold-Roman
    /MetaPlusBook-Roman
    /Mezz-Black
    /Mezz-BoldWeb
    /Mezz-Regular
    /Microgramma-MdmExt
    /MiniPics-Digidings
    /Minion-BdWeb
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /Minion-ItWeb
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /Minion-Web
    /Minstrel
    /Mistral
    /Modern-Regular
    /Mojo
    /MonaLisaSolidITCTT
    /Monaco
    /MonotypeCorsiva
    /MonotypeSorts
    /MrsEavesSmartLigRoman
    /Myriad-BdWeb
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-Headline
    /Myriad-ItWeb
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /Myriad-Web
    /MyriadMM
    /MyriadMM-It
    /MyriadPro-Bold
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /Neuropol
    /NeuropolNova
    /NeuropolNova-Bold
    /NeuropolNova-BoldItalic
    /NeuropolNova-Italic
    /NeuropolNovaCnd
    /NeuropolNovaCnd-Bold
    /NeuropolNovaCnd-BoldItalic
    /NeuropolNovaCnd-Italic
    /NeuropolNovaCndLite
    /NeuropolNovaCndLite-Italic
    /NeuropolNovaLite
    /NeuropolNovaLite-Italic
    /NeuropolNovaXp
    /NeuropolNovaXp-Bold
    /NeuropolNovaXp-BoldItalic
    /NeuropolNovaXp-Italic
    /NeuropolNovaXpLt
    /NeuropolNovaXpLt-Italic
    /Neuropolitical
    /NewCaledonia
    /NewCaledonia-Italic
    /NewCaledoniaBold
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewYork
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NotesNormal
    /Novarese-Bold
    /Novarese-BoldItalic
    /Novarese-Book
    /Novarese-BookItalic
    /Novarese-Medium
    /Novarese-MediumItalic
    /Novarese-Ultra
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /Nyx
    /OCRA-Alternate
    /OPTIBerlinerGrotesk-Bold
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /OldTowne-DTC
    /Onyx
    /OnyxBT-Regular
    /OpticalANormal
    /OptimBlack
    /OptimBlackItalic
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-BoldOblique
    /Optima-ExtraBlack
    /Optima-Italic
    /Optima-Oblique
    /Optima-Regular
    /Osaka
    /Osaka-Mono
    /Ouch
    /POSTNET
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Papyrus
    /Parade
    /Paralucent-LightItalic
    /ParalucentCondensed-LightItalic
    /ParkAvenue-DTC
    /PeignotMed
    /Penumbra-SerifWeb
    /PepitaMT
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PiranesiItalicBT-Regular
    /Playbill
    /Poetica-ChanceryI
    /Poetica-SuppLigatures
    /Poetica-SuppOrnaments
    /Poetica-SuppSwashCapsI
    /Pompeia-Inline
    /Ponderosa
    /Poplar
    /PortagoITCTT
    /Postino-Italic
    /Present
    /PucciniFC-Gras
    /PucciniFC-GrasObl
    /PucciniFC-Obl
    /PucciniFC-Reg
    /QuigleyWiggly
    /RACHEL-Normal
    /Raleigh
    /Raleigh-Bold
    /Raleigh-DemiBold
    /Raleigh-Medium
    /RansomBold
    /RansomBoldItalic
    /RansomItalic
    /RansomRegular
    /RichardMurray
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rosewood-Regular
    /RubberStampPlain
    /Rudelsberg
    /SIL-FangSong-Reg-Jian
    /SIL-Hei-Med-Jian
    /SIL-Kai-Reg-Jian
    /SIL-Song-Reg-Jian
    /STFangsong
    /STHeiti
    /STKaiti
    /STSong
    /STXihei
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /Salina
    /SandRegular
    /SansBlackCondensed-DTC
    /SansBlackCondensed-Oblique-DTC
    /SansExtended-Medium-DTC
    /SansExtended-Regular-DTC
    /SansExtended-RegularOblique-DTC
    /SansExtraBlackCondensed-DTC
    /Sanvito-BoldDisplay
    /Sanvito-Roman
    /Sanvito-Semibold
    /Scarlet
    /ScriptBoldMT
    /ScriptMono-Bold
    /ScriptMono-BoldItalic
    /ScriptMono-Italic
    /ScriptMono-Plain
    /ScriptMonoCondensed
    /ScriptMonoCondensed-Italic
    /ScriptMonoExtended
    /ScriptMonoExtended-Italic
    /Serpentine-Bold-DTC
    /Seymour
    /SharnayExtraBold
    /SharnayExtraBoldItalic
    /Shelley-AllegroScript
    /Shelley-AndanteScript
    /Shelley-VolanteScript
    /ShelleyVolanteBT-Regular
    /Shuriken-Boy
    /SinbadBold
    /SinbadBoldItalic
    /SinbadItalic
    /SinbadNormal
    /Skia-Regular
    /Sofachrome
    /Sofachrome-Italic
    /Soutane
    /SoutaneBold
    /SoutaneBoldItalic
    /SoutaneItalic
    /Splash
    /SpumoniLP
    /StaidGothic
    /StaidGothic-Bold
    /StaidGothic-BoldItalic
    /StaidGothic-Italic
    /StaidGothicBlack
    /StaidGothicBlack-Italic
    /StaidGothicHeavy
    /StaidGothicHeavy-Italic
    /StaidGothicLight
    /StaidGothicLight-Italic
    /StaidGothicXB
    /StaidGothicXB-Italic
    /Stargell
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSansOSITCTTBold
    /StoneSansSemOSITCTTSemi
    /StoneSansSemOSITCTTSemiIta
    /StoneSerif
    /StoneSerif-Bold
    /StoneSerif-BoldItalic
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /StuyvesantICG-Eng
    /StuyvesantICG-Solid
    /SwampTerror
    /SwampTerror-Italic
    /SwampTerrorCondensed
    /SwampTerrorCondensed-Italic
    /SwampTerrorExtended
    /SwampTerrorExtended-Italic
    /SwampTerrorOutline
    /SwampTerrorOutline-Italic
    /Symbol
    /Syntax
    /Syntax-Bold
    /Syntax-Italic
    /SyntaxH-Heavy
    /Tahoma
    /Tahoma-Bold
    /Technical
    /TechnicalItalic
    /TechnoBold
    /TechnoBoldItalic
    /TechnoItalic
    /TechnoNormal
    /TechnoRegular
    /TextileRegular
    /TiFractionsPlain
    /Times-Bold
    /Times-BoldItalic
    /Times-ExtraBold
    /Times-Italic
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Toledo
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldCondTwenty
    /TradeGothic-BoldCondTwentyObl
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-CondEighteenObl
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Trajan-Bold
    /Trajan-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tribeca
    /TriplexBold
    /TriplexLight
    /TsarHeavyNormal
    /TsarNormal
    /UltraShadow
    /Unispace
    /Unispace-Bold
    /Unispace-BoldItalic
    /Unispace-Italic
    /Univers
    /Univers-Black
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-BlackOblique
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlack
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-ExtraBlackObl
    /UniversityRoman-Bold-DTC
    /UniversityRoman-DTC
    /Utopia-Headline
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /ValkenMedium
    /Veljovic-Black
    /Veljovic-BlackItalic
    /Veljovic-Bold
    /Veljovic-BoldItalic
    /Veljovic-Book
    /Veljovic-BookItalic
    /Veljovic-Medium
    /Veljovic-MediumItalic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vivante-DTC
    /WPMathB
    /WPMathExtendedA
    /Walbaum-Bold
    /Walbaum-Regular
    /Webdings
    /Willow
    /Windsor-Bold-DTC
    /Windsor-DTC
    /Wingdings
    /Wingdings2
    /Wingdings3
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /Write-Bold
    /Write-BoldOblique
    /Write-Oblique
    /Write-Plain
    /WriteCondensed
    /WriteCondensed-Oblique
    /WriteExtended
    /WriteExtended-Oblique
    /XeroxSansSerifNarrowFC
    /XeroxSansSerifNarrowFC-Bold
    /XeroxSansSerifNarrowFC-BoldOblique
    /XeroxSansSerifNarrowFC-Oblique
    /XeroxSansSerifWideFC
    /XeroxSansSerifWideFC-Bold
    /XeroxSansSerifWideFC-BoldOblique
    /XeroxSansSerifWideFC-Oblique
    /XeroxSerifNarrowFC
    /XeroxSerifNarrowFC-Bold
    /XeroxSerifNarrowFC-BoldItalic
    /XeroxSerifNarrowFC-Italic
    /XeroxSerifWideFC
    /XeroxSerifWideFC-Bold
    /XeroxSerifWideFC-BoldItalic
    /XeroxSerifWideFC-Italic
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITC
    /Zapfino
    /Zeal
    /ZiptyDo
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1296.000 864.000]
>> setpagedevice


