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Conclusions and Recommendations

1. The FRMP forest inventory of the Chittagong Forest Division has generated adequate

results considering the highly fragmented condition and very high variability of the

remaining stands. The sampling error of the volume estimate at the division level is 9.0%

which is much higher than the target precision of not greater than 5Yo. Evidently, the

remaining forests have changed dramatically since the last inventory in 1984 such that to

attain a sampling error of not greater than 5o/o at the division level would have required

more than twice the time and resources available for the inventory work. Even assuming

that the additional time and resources are available, the current sad conditions of the

remaining forests would not be helped by statistics with higher precision hence the

additional time and expense to attain it would not be justified. The sampling errors at the

stratum level are also higher than the designed targets of the forest inventory (Table 4)

except maybe HF/GF, LF, T/OT 59 and T/OT 60-79 which have border-line sampling

errors: 15.4yo,16.30 ,18.0% and l6.lYo, respectively. When taken altogether. however, the

sampling error of the volume estimate for the natural forest is not so bad at 10.9%. The

same is true rvith the forest plantations which have a sampling error of ll.6%. Obviously,
the big task of forest management is to make the Chittagong forests more productive in
terms of goods and services for the people, hence, the results generated by this forest

inventory even if the desired precision level was not quite attained, are indeed adequate to

plan more productive forests in the Chittagong Forest Division.

A comparison of the 1984 FAO/LfNDP inventory and this inventory shows that the areas of
the natural forest (HF/GF/LF/ST) and plantations had both increased during the l2-year
period (Table 6). The plantation areas may have actually increased from 13223 ha. to 14109

ha. but the recorded increase in the area of the natural forest is more likely due to the

inclusion of areas that were omitted in 1984 into the 1996 area estimates. The number of
trees (30-cm+ dbh) per hectare in all the four strata in the natural forest had decreased by

I AlI programming tasks were done by Delwar Hossain, Computer Programmer, FRMP-TA except the first
protot)?e of DEVP rvhich was programmed by A. Revilla.
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67Yo (from about 40 trees in 1984 to only 13 trees/ha in 1996). The pole-sized trees (10 to

30-cm dbh) had also decreased from 128 to 168 trees/tra in 1984 to only 50 trees/ha in
1996. The number of trees per hectare in the two important Teak strata, T/OT 59 and T/OT

60-79, also decreased from 220 to 630 stemslha in 1984 to 145 in 1996 and from 470 to

1040 stems/ha in 1984 to only 83 stems/ha in 1996, respectively. And, the situation is at

least as bad in the case of the other plantation strata (Table 6). Only the bamboo resources

had not showr any significant decrease during the period'

The integrated forest management plan for the Chittagong Forest Division is being prepared

by the DFO-W? alongside the preparation of the plan for Cox's Bazat by the FRMP-TA.

The issue on the management of the natural forest and forest plantations, i.e., how to make

these areas much more productive, has to be addressed by the forest management system in

addition to the social, environmental and biodiversity conservation issues. Obviously, there

is a lot of room to improve the yields of the forest plantations of the Chittagong Forest

Division to help meet the wood requirements of the country.

A continuing resources change assessment system (CRCAS) for the Chittagong Forest

Division (CFD) is hereby strongly recommended. CRCAS must be designed, supported and

implemented to provide timely (at least annually) resource change statistics for the Forest

Managers, the Leaders and people to respond effectively to any aggravating circumstances.

The basic components of CRCAS have now been set in place by FRMP at the RIMS/GIS

Wing of FD. What more are needed include: a) staff to operate and maintain the system, b)

annual field checlCenumeration/measurement of one-tenth to one-fifth of the one-minute

grid plot clusters so that all plot clusters would have been re-visited/re-enumerated in five
to 10 years, c) annual/biennial acquisition of appropriate satellite imageries covering
portions (sensitive portions) of the Chittagong Forest Diviaion to detect resource changes,

d) ground monitoring system to check areas identified on the satellite imagery to have

unusual activities/changes, and e) RIMS/GIS personnel to conduct necessary studies

including strategic studies to manage and conserve the CFD forests and other forest

resources for the maximum benefit of the people of Bangladesh.

Withthe adoption of the 100-hacell (1 km grid) divided into 25-ha quadrats (1/2 km sub-

grid) as field operational units, the initial (1996) condition of each cell and quadrat can be

described by information available in the RIMS-GIS database and the results of the forest

inventory. Each cell and quadrat has a lat-long coordinate hence the forest type and forest

inventory stratum of each cell and quadrat can be identified. The stratum statistics

generated by the forest inventory are then used to quantify the forest resources in the cell

and quadrat, at least initially. All data that were gathered in the field and were entered in the

forest inventory database are also available dt the ploVplot cluster level (even at the tree

level) and each plot cluster has a lat-long coordinate, hence, more detailed information on

each plot cluster can be readily accessed whenever necessary. The information about each

cell and quadrat is then updated on an annual/continuing basis by the field offices as part of
CRCAS and proactive forest management.

Scope and Objectives of the Forest Inventory Sub-Component of FRI\IP

The FRMP forest 
-inventory 

sub-component covers eight Forest Divisions, namely: the

Sundarbans Resen'ed Forest, Cox's BMat, Chittagong, Cox's Bazar, Noakhali C/A, Chittagong

C/A, Patuakhali C/A and Bhola C/A Forest Divisions. As indicated in the sampling design

4.
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specifications of these forest inventories, the objectives of the FRMP inventories are threefold.

The primary objective is to generate information on the standing timber and other resources

(bamioo, rutt*, golpatta/nipa and medicinal plants) for integrated forest management planning

purposes. The seiond objeciive is to provide abstract time-series data, rvhenever possible, for

plantation yield modeling purposes. And, the third objective is to set up or at least provide a

tasis for setting up u ,yrl* oi "hidd.n" recurrent sample plots for continuous monitoring and

assessment of change in the target forest areas.

Target Precision, Sample size (No. of Plot Clusters) and Sample Plot configuration

Target precision. - The FRMP forest inventories were designed to attain a precision of the

estimatei of not greater thar_ 5Yo sampling error based on the total volume of trees/ha in each

division, not more than l0 to l5o/o sampling error for each of the more important strata, and not

more than 20o/o sampling error for the other strata. These precision levels are considered

adequate for forest -*ug.*.nt planning purposes and they apply in all the forest divisions

covered by FRMp, excepithe C/A divisions where it would have been necessary to double the

resources and time requirements of the field sampling work to attain a sampling error of 5Yo ot

less at the division level.

Sample size, n, for the Chittagong Forest Division. - Considering that aerial photo-

interpretation and mapping of the Chittagong Forest Division had not been started at the time

the sampling design was Ueing prepared, a stratified random sampling design was not feasible.

As such, a systematic sample was resorted to. With the wide range of areas of the forest types

in the division, it was more efficient to use unequal probability sampling. As a result, the

sampling unit may vary in weight from one stratum to another. To attain the target precision of
estimatei, based on uruiluble information at the time, the planned sample size was 1120 for the

whole division with three different grids: 40"x20" in HF, LF and ST, 20"x20" in all the

plantations, and 10"x10" in B stratum. As such, a sampling unit in the HF, LF and ST strata

iras twice the weight of one in the forest plantations and eight times the weight as that in B

stratum. The detaiis of the sample distribution into the tentative strata are given in the first

fielding report of the FIS (June 1995).

Sample plot configuration. - The "sample plot" adopted for the FRMP forest inventories is a

cluster of nr" plits where a "plot" is actually a set of sub-plots, one sub-plot each for

seedlings (1-m radius); saplings, rattan with less than 3-m long stem, small stem/other bamboo

and medicinal plants (2-m radius); poles, Muli bamboo and rattan with 3-m stem or longer (5-m

radius); and, trees and plantation bamboo (11-m radius). The five plots in the plot cluster are

,pu..d 100 meters apart (in the Hill forests) rec(oned from the center plot along the cardinal

directions except in the case of the natural bamboo stands w'here the plots are 50 meters apart.

Field Sampling

Samples of the Field Data Enumeration Forms for the Hill forest, one for the natural forest and

another for the forest plantations are given in Appendix l, The field sampling procedures and

insrructions are contained in the second report of the FIS (July 1995). These

procedures/instructidns were refined during the training of the field sampling crews starting

ivith the ACFs in October 1995. The codes for the plot and tree description variables and codes

for trees and other species are shown in Appendices 2 and 3, respectively'



Field sampling started after the field crews had been trained in the respective Divisions in late

1995 except in the Coastal Divisions where the first sampling crews were fielded only during

the 1996-97 season. All regular field enumeration activities were completed in May 1997. All
field sampling activities were under the direct supervision of the respective DFO-WP.

Data Entry and Validation

Data entry and initial validation was scheduled to start after the field work season in May 1996.

To meet ihis schedule, the Data Entry and Validation Program (DEVP) r.vas designed starting in

December 1995 and programming was scheduled in early 1996. The first prototype of DEVP

was ready in May t-gq6 as scheduled. The structure and technical specifications of the dbf

tables and DEVP are indicated in Appendix 4. The details are given in Annex 1 of the FIS'

report for his second mission (May 1996).

While the field data were being prepared for entry into DEVP, further refinements were made

on the computer program. Data entry and initial validation finally began in July 1996 and

continued until this activity was completed for each of the eight Divisions, first, for Sylhet in

mid-May 1997 followed by the Sundarbans in early August. All data entry and initial validation

activities were completed by the Forest Divisions in September 1997. These activities were also

under the direct supervision of the respective DFO-WP.

Tree Volume Equations Studies

In December 1995, initial arrangements were made with BFRI Researchers for them to assist in

the improvement of existing tree volume equations for some plantation species, specifically

those tirat were derived using data sets that did not include large trees which were not available

at the time the data for the existing equations were collected. It was later agreed that the

designated BFRI Researchers (Messrs. Md. Abdul Latif and Sukumar Das and crew) gather

addiiional data particularly on bigger size trees of Akashmoni (Acacia auriculiformis),

Mangium (Acacia mangium) and Eucalyptus spp. Data collection started in April 1996 and was

.o-fl.t.d in June 1996. Data entry and processing were done by the BFzu Researchers

thereafter and specification of the tree volume equations for the three species was undertaken

jointly with them in January 1997. The results of these studies are being used rvith existing

equations of other species in the generation of tree statistics for the plantations in Sylhet,

Chittagong and Cox's Bazar.

Data Processing

The Fielcl Data Processing Program (FDPP). - Design of FDPP started in early 1996 and the

technical specifications, flow charts and algorithms rvere ready to guide the Programmer in

encoding fOpp in early May 1996. The draft of the details of the design and technical

specifications are contained in Annex 2 of the FIS'report for his second mission (Ma.t- 1996).

The final revisions/refinements are given in the revised version of the same document prepared

and submitted in Oclober 1997.



Programming started before July 1996 and individual modules were tested as soon as they were

finished. Debugging and refinements continued to be made until the Sylhet and Sundarbans

databases were received for final validation and processing.

Final data validation. - Final validation of the forest inventory databases took longer than

expected because of high incidence of enors in data entry of plot cluster location coordinates in
all cases. Identification of the stratum of each plot cluster as determined on the RIMS-GIS
vegetative cover maps also had to rvait for completion of digital mapping of the forest

divisions.

One thousand eighty-eight (1088) plot clusters were enumerated and but only 1080 plot clusters

were validated for final processing for the Chittagong Forest Division, 548 in the natural forest

and 532 plot clusters in the forest plantations and other areas.

The main forest fpes, final strata and species groups. - The main forest types, final strata

and species groups used to summarize the stand and stock tables and statistics are given below.

The main forest types and strata are consistent with the classes identified in aerial photo-
interpretation which were mapped and stored in the RIMS-GIS database.

The main forest types are: HF (natural forest with large crown trees, >5002 crown cover), GF
(similar to HP with Garjan as the dominant species), LF (natural forest with small crown trees,
>5OoA crown cover), ST (scattered trees), Bamboo/bamboo dominated stands, long-rotation
species plantations, short-rotation species plantations and others. The hectarages and

distribution of these types into the forest ranges and beats are given in Tables 1 and la. The
areas of the forest plantations by species/species mix and planting yearlperiod and their
distribution into the ranges and beats and final strata are shown in Tables 2,2a and 3.

The final strata used to generate the stand and stock tables and statistics for the Hill forests are

shown below.

Final Stratification for Generation of Forest Statistics

Cox's Ba,zar: Strata Chittagong: Strata Cox's Bzzar: Stratra
IHF IO HF/GF 10 HF/GF
2LF 20 T-F 20 LF
3ST 30 STiTB 30 ST/TB
4 B/BO/OB 40B 408
5 T/OT, up to 1959 5l

52
T/OT, up to
TiOT, up to

959,
959,

<75oh cc
>75Yo cc

50 T/OT, up ro 1959, allcc

6 T/OT, 1960-1979 6l
62
63

T/OT
T/OT
T/OT

960-
960-
960-

979
979
979

<50%o cc

50 - 75oh cc
>75Yo cc

6l
62
63

T/OT
T/OT
T/OT

960-
960-
960-

919
979
979

<50oul, cc

50 -75Yocc
>7 Soh cc

7 T/OT. t980-1989 70 T/OT, 1980-1989, allcc 7t
72

T/OT,
T/OT.

980-
980-

989, <75% cc
989, >75% cc

8 T/OT, 1990 and up 8l T/OT, 1990 and up, <757o cc

82 T/OT, 1990 and up, >757o cc
80 T/OT, 1990 and up, all cc

9 Other LRS. up ro 1984 90 Other LRS, up to 1979, all cc 9l Other LRS, up to 1979, <5076 cc

92 Other LRS, up to I 979, 50 ' 7 5Yo cc
93 Other LRS, up to 1979, >75o/o cc

l0 Other LRS, 1985 andtp l0l Other LRS, 1980 and uP, <507o cc

102 Other LRS, 1980 and uP, 5A-75%
103 Other LRS, 1980 and uP, >7 5oh cc

103 Other LRS, 1980 and up. >75%o

104 OtherLRS, 1980 and up, <15Yocc

I I Mo. up to 1989



I 2 EuiAm/AciKd/Others,
up to 1989

120 Er/Am/Ac/Others, up to 1989 all cc 120 Eu/Am/Ac/Others, up to 1989 all cc

I 3 EuiAm/Ac/Mo/Others,
1990 & up

3l Et/Am/Others, 1990 &up,<50%o
32 Eu/ Arn/Others, I 990 & up, 50-7 5%
33 Et/Am/Others, 1990 &up,>75o/o

3l Eu/Am/Others, 1990 & up, <50%
32 Eu/Arnlothers, 1990 & up, 50-75Yo

33 Eu/Am/Others, 1990 &up,>75%o

l4 Other plantations 40 Other plantations 40 Other plantations

l5 Others (e.g. EN, FP, Br) 50 others (e.g EN FP Br 50 Others (e.g. EN. FP, Br. ...)

Notes: In considering the crown closure classes (cc) of the forest plantations in Chittagong and Cox's
Bazar, a stratum with small area was combined with the stratum rvith attributes closest to its olvn
whenever practicable. For computational purposes, the strata are given numerical codes for each Forest

Division. Similar strata may still be combined in final summary of the results of the forest inventory'.

Legend: HF - large crown high forest >50oh crown closure
GF - HF mainly composed of Dipterocarpus spp.

LF - small crown high forest, >50oA crown closure
ST - scattered trees, about20o/o crown closure
TB - natural forest (<50% crown closure) mixed with bamboo
B - bamboo (>80% stocking)
Bo - bamboo (<80% stocking)
OB - bamboo (dominant) with other species

T - Teak
OT - Teak with other species
LRS - long rotation species
MO - Molucanna
Eu - Eucalyptus spp.
Am - Acacia mangium
Ac - Acacia auriculiformis
Kd - Anthocephalus cadamba (chinensis)
SRS - short rotation species
EN - Encroached; FP - Failed Plantation
Br - Brush

Specifically for the Chittagong Forest Division, the following strata w'ere combined to generate

more meaningful estimates: 61,62 and 63;17,72 and 80; 91,92 and 93; 103 and 104; and,
120,131,132 and 133.

Five species groups were decided upon and are being used to summarize the stand and stock
tables and statistics for Sylhet, Cox's Bazar and Chittagong Forest Divisions. These are:

Special Class, Class A. Class B, Class C and plass D rvhich correspond rvith the relative
market value of the wood derived from the trees. The tree species codes lvhich are given in
Appendix 3 also show the commercial class to which each species belongs.

Data processing. - As soon as the location coordinates of the plot clusters were corrected, their
respective strata identified, the blocks/beats/ranges validated, and the stratum areas were
determined, processing of the CBFD forest inventory data rvent into full srving. The data rvere

analyzed not only by stratum but also by range and block but the results at the range and block
levels could be misleading and are not statistically meaningful nor useful.

In addition to the uiual stand and stock tables (per ha estimates) by dbh classes and species
groups and total estimates (forest statistics) for the rvhole Chittagong Forest Division,
additional information needed in forest management planning were also generated, e.g.



plantation plot data for yield/growth modeling. Such data were generated for Teak, Garjan,
Mangium, and other plantation species.

The timber/forest statistics. - The statistics presented herein are the final results of the FRMP
forest inventory of the Chittagong Forest Division. The results of the forest inventory of the
CFD are summarized in Tables 4 to 5. The details of these results, the number of trees. their
basal area and utilizable volume per hectare, the number of poles, saplings, seedlings, bamboo
(immature and mature culms), rattan and medicinal plants are given in the Stand and Stock
Tables and Statistics in Appendices 7 and 8. Table 4 gives the summary of tree volumes by
stratum and species group. Table 5 shows the poles, saplings and seedlings by species group
and stratum.

Regeneration statistics. - The statistics on regeneration are summarized in Table 5. The
details are given in the stand and stock tables in Appendix 7. The number of poles vary from
about 200 to more than 500 stems per hectare in the different strata except in ST and B which
have much fewer poles. The saplings number about 200 to more than 600 per hectare in most of
the strata T/OT 60-79 where there are only 40 saplings/ha. There are also relatively few
seedlings in the various strata, but the worst part is that most of the seedlings. saplings and
poles are in Class D species group.

The Confidence Limits

Confidence limits of stratum mean. - The 95o/o confidence limits of the stratum mean, xbar,
is given by the familiar expression:

xbar * t*se

where: t is the t-value at 5Yo with degrees of freedom, nfr-| (where nft is the
sample size of stratum ft) and se is the standard error of the
stratum mean.

Confidence limits of the population mean. - The 95% confidence limits of the population
mean, xdbar, in stratified sampling is more complicated than the usual procedure specifically
in determining its effective degrees of freedom, ne.

xdbar + t*sed

r,vhere: t is the t-value at 5o/o level rvith degrees of freedom ne and setl is the
standard error of the population mean; ne is gil'en by the
follow'ing expression (From : Cochran).

ne : (IGft * Sh"2)^zlI(Gh ^2 
*S h^ 4 / (nh-l))

where: Gft : Nft tOI h-nh)lnh.
Sft"2 is the sample variance of stratum ft,
N& is the size of stratum ft,
nft is the sample size for stratum &, and
Nil and nh are in the same units, e.g. ha.



The conditions in the forests of Chittagong Forest Division as shown by the results of this

forest inventory suggest that the only interesting confidence intervals of estimates are those for

the natural forests (combined strata: 10, 20 and 30) and the forest plantations as a whole. This

requires the computation of the effective degrees of freedom for these combinations of strata.

As computed in table 7, the effective degrees of freedom, ne, for the natural forest and forest

plantations in Chittagong Forest Division are 120 and 63, respectively. The 957o confidence

intervals of the tree volume estimates for the natural forest and forest plantations are, therefore,

as follows:

NF (strata 10,20 and 30): 646897 - .0488*1.98*646897 to 646897 + .0488*1.98*646891

or about 584391 to 709403 cu'm. (whole division)

Forest Plantations: 171630 - .116*2.000*171630 to 171630 + .116*2.000+171630

or about 13f 812 to 2L1418 cu.m. (whole division).

Assessment of Change in the Forest Resources

Changes in area. - Table 6 summarizes the comparative areas of the major forest types in the

1984 FAO/LINDP inventory and the 1996 FRMP inventory of the Chittagong Forest Divisaion.

It should be noted that the 1984 inventory estimated areas on the basis of 1:30000-scale aerial

photographs while the FRMP estimates were made from 1:15000-scale aerial photos. A
.o*p*iron of the 1984 FAO/LfNDP inventory and this inventory shows that the areas of the

natural forest (HF/GF/LF/ST) and plantations had both increased during the l2-year period.

The plantation areas may have actually increased from 13223 ha. to 14109 ha. but the recorded

increase in the area of the natural forest is more likely due to the inclusion of areas that were

omitted in 1984 into the 1996 arcaestimates.

Change in stocking. - Table 6 also shows the change in stocking of the natural forest and

bamboo stratum ovei the L2-year period. The number of trees (30-cm+ dbh) per hectare in all

the four strata in the natural forest had decreased by 67oh (from about 40 trees in 1984 to only

13 treesftra in 1996). The pole-sized trees (10 to 30-cm dbh) had also decreased from 128 to

168 treeslha in 1984 to only 50 treesftra in 1996. The number of trees per hectare in the two

important Teak strata, T/OT 59 and T/OT 60-79, also decreased from 220 to 630 stems/ha in

1984 to 145 in 1996 and from 470 to 1040 stems/ha in 1984 to only 83 stemslha in 1996.

respectively. And, the situation is at least as bad in the case of the other plantation strata.

javr/14januaryg8



a
Jx
E,

FI
O
o
ooF

iE
oF

\
(o
o)
6I
C9

@
No
f.-

o)
oi
co
c\I(o

c!
(o
!t
co
rf,

q
N
ro
(f)

ro
o)
N
F

CY)

rf)
(o
rr)

o)
lr)
ro

c\l
@
(f)o
N

.q
@oo
@

o{
co
$
C\l(o

q
lr)
$o
CO

@lo t-
(f)

rf)
(ot-

o)
(o
@

at-
rort
r

lr)
d
@
COrt

\(o
-@(o

r
oi
o,
(o

cf,
@
o)
r(o
N

(f)

@
cf)
|r)
C\I
CY)

o
$

=

o)
o

o o)
@

ro
d

o (t?

r
co

o o o \o!t
\
$

o r
c"j

q
o

.q
ro

@
r
(o

O)
(f)

c\,t

\o
(f)

No
$

rf)

C!
$

p
c
l

o o O o o o o o o o o o o o o o o o O CO

o
(t
o

o)
o
(E
oa

c?
N
$lo

q
OI
N(o
c!

o?

(o
f.-
N

g
r-
C\l
cf)

\
t-
f--
C.)

co
N \

ca
rr)
6.1

ol
N
rn
|...
Cf)

N
+o
o)

.(q

$
o)
co

c!
o

a?
Ntt

q
@
@
$

lf)
dt.
$$

o?
@
$o

n
N
O)
r

q
N(oo
r

\
co
|f)
N
c!

oq
t-o(o

(0
ro
cf)o

r.-
ro

$
co

:O
coa

o o o o o o o O o o o o o o o o
CJ

o o t-NN
F.
C\l
N

(!
co
d

o)
(o
@
$

I
-|f)
r-

\
@
ro!t

q
N
o,
(f)

oq
N
|J)
rr)

oq
t-(o
@

u?
F
(f)

6l

q
t-(o
(o

ro
F-
$

rf)
c.i

o)
N

|r)
c.i
N

to
.f

tr)
(o
rr)

oq
o)
ro
@

c!

o
co
.f
ro

-t
N(o
f.-

@
oi
N

c!
CO
C9

tr)
+r-
rr)
ro

F--(o
O)

'6
f
o

o o o o o O o o o o o o O o o o o o o lo
$
o,t-

tr)!t
o)
r.-

q)
o
o

(o rr) c!

-
c!
ro

(t?
(o

(f)o n
$ d

N
r

a?
o
r

ro
N

N
o
OJ

C,
o

co q
(o
(o

O \o \
@

a @o(o
F.o
l'-

6
Eo

LLJ

o (f)

(o
(f)

o)

q
N

oq
lr)
N
@

o oq
N(ort
N

(r)
It-

(t?

s
r
CJ

to
@(a
(f)

q
o)
N

N
o)
s

o c\!
co
o,

u?
o(o
c!

c!
loo
@

(o
cf)t-

a?
O)o
r()

(o
N(o
N

Nt-(o
N

fc
-

o o!
o

o o \o
q o o (> o oq

N
o o no

q
O)

o o o o N a?
t-
c\l

3
lJ-I

o n
co
N
o)

o a?

N
$

o r
(o

$

o o o I
r
t

o $
@

o q
(f)

@
r--

N
O)

o o q
CO
CE

o q
$
@

N
co
C9s

o
LL
I

c) o o (o
lo
N

o o o o o a
$

o{
o)
F-
O)

o o o o o t-
No(o

\(o
lr)
o)

o O)
It*
cf)

(o
CE
@s

c
(u'if
(E

o

O
c.)
r

C) s
ce
@

o o o q q
o
N

o oq
co

\(9 o (o
to

o lr) o o o o co
cDt-

q
co
(f)
(o

t
LL

O o o o o o o)
N

o o o o o o o c) o o)
s

o o
@

lo

o
Loc

LU

\
co
N

o .(r
N

lr)
co \o

N

c!
(f)

cf)

t-
F.- e.i

@
rr)
N

o o o \
O)
@

(o
@
CO

o !(r
N Cf)

(o
N
(o

(o
@

CO(9
$N

-ca
=L
co

oq
rt
@c!

a?
o)
N
co

r
oi
o)
@

co
o
rr)tir

oq
r.-.t

-
c"j
F-
rr)

(o
Oo
F.

q
Oslr)

\oo
q
ro
$
O)

q
(o
o,

(o
lr)
tr)$

C9

o
N

@
@(o
lr)

ri
N
o)

\
CEN

c!
Ns(/)

\
@
$

(o
N
o)

u?
c!(o
tt
@

o)(o

6I

c
Eo
c0

o ro
N
F

() (o
(o

c!
t*r-

$
F-o

o q
o

o @
N(o

o c.)
o
o)(o

o q
cor-

o o o c?
f.-o

o
$
@
@

o)
o)
N
(f)

@

()
g

o

N(o
r.-

-q
o,

q
(9
$
o)

(o
N
$

no
@

q?

N(o
(f)

-.f
o)
c!

q
No
$

q
c\l
@
co

c!
(o
N(o
N

c{
N
ro

a?
(,)
rr)
N

f.-
@
F-
ro

c\l
N
@(o

oq
o(o
ro
C\J

q
(o
rr)lo

rc)
oi
1r)
(o

o)
c"j
cf)
c\t

.t
@

l{)(o
rr)
O)o

(o
r--
co
@o
N

q)

oo

O o o o o o o o o o o o o o o o o o o 9
o)
N
F-

a
o)
N
r.-

G)
O)co
u.

(!

=(!
-o(E
L
$
co

(I,
(I,

!o
(E

(!o

E(!
c
=-c
O

.C
$
No
Eoo

]C(!
-o(s
E
U'(!
-

.C
o
N
(o
-C
GI

(l'
E(!

!o
o
o
-

TL

o-

:f
e(!
Y

(o
.C
o
(!
Y

.go
=L
f,c
Y

(!
.=
E
fY

(L

(E
.C
a
L
(Uo
(E

(!
L(!
al,
.=

(o
-cE
(o

(E
L
(oz

L(!
o)
(o
.E
6

(!
=E(!
(L

(o

(o
o-

.gc
:f(,
c
(\l
t

oo
o
oc
(I,

c
(o

o
F.

0)
o)
(I,
o-

o)-o(f)
(u

E
O
(!
-c.
.g
(E
o
L

a)(r)
co
E.

-o
G)
o-
F
L
o)

o
O
oa
f
E
C
(o
J
o
o)
ol!

-o
-o(o
F



(/)
J
x
(D
t
F
Io(!
o)
-o
F

E
o
F

\
c!o(\l

o
F.-t

$N(o
t-
(o
o,
N(o

q
@lr)(o

q
@lf,
(o

\
@(o
$

@
(oo
o,

c\l

o)

ro
o,
cf,

s
ro
N(o

ro
oi
F-
lo

a @
c{o
F*

o,
(o
@

q
!t
(r)
(\l

\
N
$
lJ)

\(o
.(l
N

F-|r)
GI d

@
O)

(f)

N(o
l'.-

(o
(o
(o
$

O)
ot
6
N(o

q
O)o
$

a
N
CO(o

(o
o,
$

\
$
@
@

o,(ot
aslr)
o,

o
(E

=

C\l
o

F-
o

o o)
o

o o o o o o o o o o @
o

t
o

o s
o

N
(o

o o O)
@

s
o

N -C,
o o (o

o
E
f,

o o O o o o o o o o O o o o o O o o o o O o o o o o o o O

6'
0,

ooa

q
(o
N

N
c?)

(f)

c.j
CO
$

cf)
F.-
$
rr)

Nlr)rt
cJ
(o()
I

(o

F.-

tr)
C\t

o $
o
tr)

N
N
(?)

n(oo
$

lr,
(o
rf)
f.-

q
c\l
F.-(o
6t

q
o)t
@

q ro
F-o
$

q
@
N
F-

$
co(o d

N

ro
o)r.

N
s
rr)

o?

(o
r--
a{

o rr)
C!

q
Oo

v
@

oq
co
o)

c..i
N

E
l!
ai

o o o o o o o o o o o o o o o o o o o o o o o o o o <) o o

o
(E

s
o-

a
@
N
c\I

(f)

t-
c'i

rf)
N

o?
(o
@
$

|r)
(o

q
N
O

(f)

c"j
|r)

ao \(o
N

\o
o,

O)
O)
@

o
o, a

c\l(o
a
|r)t*

ro
$
CO

.t
Nrt

o ro
oi
$N

@
O)(o
N

(o
(f,
lr)

cf,
t-
f-

N
Nro

\
@
ro
tf

(o @
Nlr)

a
N
c.)

\rf
O
$

o)

@

\(o
(o
N

o

o

o o o o o o o o o o o o o o o o o o O o o o o o o o o O o

o
lr.l

ooo

o o @ (o a
N(o

rit
@
N

f.-
o

o o \
$

rr,
(o \

(o
a
|r)

o o OI ro o)
o

o (f)

C.)

o N o o o <f)
(f)

oi F-
C;

G
Eg
IL
J

o o O o q
(f)o

ro
(f)

f.-
@
6,

@
(fi
o,
CO

oq

f..-(o

o q
@
ro

o?
@
$

f--
o,

(o
(f)
o)

o o o o o o o O)

^i

q
N

o
d

qc
No
c\l

N(e q
tr)
co

o{
ro
|f)
Cf)

E
=
-)

o o o o o o o o o o o c!
o

o c!
o

o o o o o o o o o o o o o o o

g
5
E
I
I

o o o o o o \
r.r)
tr)

q
O)oto

o so
O)
N

o o \
c\l
N

a
@
F*
ct)

o o o o o o o o o ro
d
N

o (f)

d
lr,
t-
F-
N

o o

o
s
ltr

o o o o o o o o o o o o o o o o o o o o o o O o o a
N
tr)
o)

+
@
CO

a?

@

(!

Go

\
ON

ry
lf) $

o(o o o o o o o o o o o o O o N o a(o @
(o
F-

o s
C96

o o o o o o

d
lJ-

o o o o o o o o o o o o o o o o o o o o o C) O o o o o o o

oo
o
uJ

c) o
6l \(.)

rr)

t-
(o
f.-

o o o o o o o o o o oq
lo

(f)

oi
o q

o$
6!
(o

@
+
(f,

co (o
(o

o,
Ci

@
+

(f) rf)
F-

(o
t,-

o

o

I0

N
(o
(r)
tr)

ri
o)

ro
o.j
rr)
ro

ro
@
N

O F-
N(o d

(f)

o
N

q
o
N

o @
@

$ (,
oi
N
c.)

F--
o
@

@
s(o

c?
(f)
6

(o
lr)
c\l

\
o

q
o
$

c?)

d(o
N

@
ri(o
N

oj
O)
@

\
@
tr)

s(o u?

N

o N
N
@

o)
c.)

o
.o
E
l!

ao

o o o o o o o r.r)

o
o (.)

o
o o c!

3c!

rr,
N

o o o o o o o o o o o o q
c.)

o O

,a

o

a?
o
$N

q
so
N

N
C\l
N
(f)

t-(o
N

c\{(, c!
@

q
c)
N

o @
lf)

ro
rt
\f

O O) $
l.r,

a
o,

(f,

lf,
rt

o,
d.t

ao
@!t

(ort \t
O) \

N
$
e{

@
$

\vt-
q
(.)
$6)

+
(o
(o
(?)

c{
@(o

(o
(f)
(.) @s

ro
d
N

o
oo

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

x(J
-9
c0

.g
I(!
-o(!
(!
d)

(u
Ec
6Eo
t!
E.
ao(L

o)cs
oF

(!
o
F

E(!
t
1C
(o

(!
(!
@

z
(E
c(!
.E,
C
(E
to

.C
(o
-cov
(,
LL

.C
(E
co
(EI(!
I

:c,l<
a!
N
(E
:E

(E

€
{)Dc
f
Y

.E
C,
CI
(E
c,
E
6n

(E
oca
!(!

U'

fop
6
?

6
o
F

.E
(E

I
(I,
(u

CO

(!
(o
(U
co

.9
(E
I
(E

o
-c
o

.E
G
E
Jso

(!
(!
E
(E

o(.)

o)c(!
€
6-

.u
o
(E
6

Cl
ft,:
.g
6)
F

$
oF

.E
(o
(!
=6
(o

6
(,
E
ct
E

Eo

oco
(o
o.o
!o

(!

:
s
J

6
Eg)
c
G

=

:o
C
6
@

o
c,c(!
&.

.gv(!
-o(E
Go

(o
(u
.cE
6

(u
(5
co

(E
c5c()

'-
o
N
6
too

o
cn
(o
(L

o)cog)

=
o
(E
E
.E
(!
o

Yoo
co

-o
0)o
F
0)

oo
o)

f
!c
(o
J
oo
o

LL

d
o
-o(o
F



o
J
xot
Fx(J
(o

tu
lt
(u
F

r!
o
F

c!
(o
3
@
ro

q
c!$
(f,

o,
+
@

oq
F--|r,
(f,

lf)
rr)
@
@

lo
(f)

@v
CJ(o
r-
N

a
$(o
F*

(o
(f,

lr)
c.j(o
N

oi
ro
O)

tr)
^lro
O)ro

(Y)

c(,
o)o

ro
d
(o

@
@!t
6t

q
$
o,
c\t

(f)

F-
ro

q
(o
@(o

$
$(o
(o

(o
d(o
lf,

|r,
c.j(o
$

|r)
@o (fi

(o
d
o)
rf)

c!
(o
(o
(f,

c"j
O)tr,
lr)

o)
dlr)(o

I
rr)o

(o
$

c!
\t
@
$

o
(!

=

rr)
c(t

o o o o o F-
(o

o o o (o
(o

o v
F-

o o (o
o e

(t,

o o o o o o o o o o o o o o

o,

=:)

o o o o o o o o o o o o c) o o o o o o o o o o o o o o o o O o

o
!)

oa

a
F.-
C\t(o

|r)
C;(o
(o

q
F--

\
F-
F,.(o

q
rr)
t

lr)
(o

cf)
o d

q
N
N

o o,
+
O)
N

o q
$o

q
.f
(f)

\(o
@
N

c!
N
N

cf)
N

cr)
lt-(o

N
(o ryo

f.-

\(.)
ro
N

\
ort

roo(o
c!
rf
O)

q
o)(o
@

t
co
O)

ry
Nlr)
f.-
co

\
@(o

o!
tr
@(o

o cf)
co$

!
Go

o o o o o o o o o o o o o o o O o o O o O O o o O o o o o o o

o
rE

(!
E

O)
N
o,
(?)

(f)

.t
co
N

lr)
cd(o
N

oq
Nlo
tr)

o
@

q
@ro

a?
F-
ao

(o
tr)

o O \
Ntr)

o a.{.
(f)

o N
ot
N

o co
l-(o
@

c!
o

c.)
€,
O)

cr)(o q
CO
N

n
@
$N

O c.)
oi
f.*
N

|r)
o,
c.,

o!
F.-(o
(o

(f)

f.-
N

o
N

o
Cio

Io
Jo

o o o o o o o o o O o o o o o o o o o o o o o o o o o o o c) o

o
JJ

oo
3

c!
lr)

ao
q
(o

q
(o

t-
o

o q
o

O)
o

$
$$

o @
(o

o a a(o q q
N

q
No

o o! c\
(o as

ro
@

q
(f)

lf)
Ci (o @

N

q
o

r.r)

Ci
o o

E
U'

ltJ

@

'riN(o

o o o I
O)s

o o o O o c!
to,

o q
@
rr)

q
o

o?
o)
N
F*

N
ct,
o,

(o
(o
$
N

q
o

(7)

o d
c.)
f.-

o o O CE

t
O cr)

s o
o o o

E o F.-
o

o \o o o o q
o

o o o o o o o (o o o o o o o o o o o o o o o

o
,x
E
tl-
I

a?

N
$

o o o o o o o o o o o o
(o

$

o o
(o

$

o o o o O o o o o o o o o o

(E

lt
E

(o
r{)

c!

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

G

G
o

o o o O o o o o o o o o o O o o o tt) o o ro o \
O)

o o @
o
c{

o o o o

etr

o o o o o o o o o o o o o o o o o (f)

o,6t

o o co
O)c!

o o o o o o o (:) o o

(!
o
(,
t!

$N cci
Cf)

|r)
(o
$

q
v
@

o o ro rr)
$

o o (f)

o
o @ o o q

$
\o
N

a
o)
N

o @
(e

N
(o
CO

o
F-\t

o,
N!t

tr)
@
F.-

o,
@

a
N
F.-

o
c\l

o o

o

fn

(.)
Ci
rf)
$

o,
c"i
CO

o)
c"j

@
F-
<.

q
rt

@
o
F-

a
@(o

oq
(o
(o

cf,
$(,)

o c,{
v
N
N

o q
co
ro

I
CO

@
c)

u?

(o

cf)t-tr)
a
f.-
F-
N

c?

c.l
C\l

C?

o(\
a?
o
O
F-

s
o

o,
N
O)

9(o
rr)

(o
O)

q
N
o)

a?
o\l
tr)

c! (f)

@
o)

o N

o
!
E(!
trl

(o
cr,

q
@
@

(f)

@
o,{
t-
f.-

o o o o O)
o
@
O)

o o \o o O)

o,

c!
N

\
@

I

$
r--o

O o o o o o o o c.)
o

(.,
o

o o o o

o
o
tr

(o
Nt

(o
ro
(t,

(f)

vrorit
ao
@

lf)
(o
N

q
F.-
N(e

oq

(f)

$
N

o,
d
C.l

@
(o

t.r)
(o
@
N

q
N
@

a?
s

(f,

c(J
o)

CO

d
@
$tr,

ol
o)

q
N(o
(o

a? o?
(o
$

I(o
CO

$
o,
c\I

o?
sro

(o
f..-

$
f.-

|r)
.f
tr)

f.-
@
$

q
No
$

o)tr,
q
c\ts(\l

(ov q
s
co
cf)

0
oo

o o o o o o o o o o o o o o o o o o O O o o o o o o o o o o o

-x(J
I
dt

(u

oF

E'
(u
-o(s
co
6

=

coE
I(!
(!
F

6
oF

.(!
G
E
(E

o
co

c
C'c
(_)

c(!
Y
o
oco

(E
(s

(o

E
(E
(,

(!
(!c
-9
(Eooo

6
N
(E
c
(,
I

=c
E
N(!
:c

E
(E.:c
!a

.g
EE
l
o
J

(!
agIoo5

(!
E
.o
(B
co

=

=(E
co
C
(E
c,
!o
U)

.ru
(!
E
f

(U

o
F

(E

(o
co

f
o.
6
.sco
,9z

6
!
(!
rccocF

(5

oF

6Eg
(o
ro

6
-o
E(!
to

!,
6-

G

o(!z

'=
G'E
.o::(L

6
or

6
3c(,
oto

f
:CL
(u
Y

(B

Jx3
o-

l
o.
C
(o
,E
!(!o

o
E,c
IEt

E(!
.cI
(E
co
(U

I

(!
N(!
t
(!
I

(o

E
Gco

o
(!-

,+
o-

f
:o
(B
Y

c.l
o
o)
(5
(L



o
J
x
co
E,

F
Io
ao

o
-o6
F

E
oF

c!
@
c)o
N

(oo
@

oo
@

o)t-
q
ro
$(o

c.io
o)

u?
cf,(o
N

.t
@oo
@

o,
$
(f)

@

@
oo
o,

a
r{)
N
o)

c.i
@lr,

c!
COt
c{
(f)

o,(.)
\
r.r)
ro
CO

c? (o
@
(f,
lf,

q
O)
$(o

o)
Irj.fo
(f)

U?

N
Nc!

\(o
@

oq
(f,

(f)

@
ro a

$(o
(o
F-(r)

(o
(oo
N

c.i
f.-ro

l.r)olr)
\
cf)
lf)
(o
t-

Cf?

No
N

o?
N
@
N

(,
6
B

o N
o

@
(Y)
N

o sr
N

a?
$

o \ort
o \t

N
o (f)

N
\
$

o o o o o o
d

o o
c.j

o o @
c,

o o @
o

(f)

o
o

o
'=

=

o o o o o o o o o o o o o o o o o O O o o o o o o o o o o o

Eq,

o
l!oa

q
$o
o,

@
rd

q
(f)

N

q
@t

u? \
$

c,l
o
N

Yvo,
a.)

co
ro

$
@
N

v
@
N

(o
Ns

o!
o

q
s

t a
C!(o

O)
c.j(o
N

\
O)(.,

(o
c\i
$s

(o
r-
o)

ro
d
f--
e\l

lr)
c\i

(o
@
@v

q
o)
|...

c{
(o
N(o

lf)
d
@

@
o(o
$

c';oo

ro
(o
f--
$
$

\
CO t-

@
CJ

(E
o

o o o o o o o o o o o <) o o C) o o o o o o o o o o o o o <) o o

o
l!

r!
E

lr)
Ns

c?
F.
@
(f)

a?

vlr)
\(o
$

lr)
c;
O)

lf,
+(oo

c!
N(o
(r)

tr)
oi
O)(\l

o (o
dt

o c\l
rf
F-

lr)

^iN

o N o ro
C!

o rr)
s \

o)
N

oq
o
c\l

(o u?
(o
(f)

\(o
c{

tr)
N
N

co$
e.I

c.)
oilr)

@
ooc!

oq
O)tr,
@

q
N
@

\o
F-
N

,9ti

o

o O o o o o o o o o o o O o o o o o o O o o o o o o o o o o o

o
TU

6'

o

q
o

(f)

(o
o O s

o
$
(o

cf)
o o

o oq (o
o

ro
6i (o

@
o(o

o)
c!

F.-ss
f.-
rf)

N
o
o)

(f)

o
o o (f)

o
O)
o,

o oq
o

(f)

t-
o @ a

N.t
tr)
o)

a
Eo
lJ-
J

o
o c?

F.-

N
O

o o l*-(o
tr)
cd
(r)
(rJ

q
@(r)

u?
N
lf,

at-
o,s @

o(o o
N

o o o
c\i

o o?
tt

o o)
\t

o o o o o o o

o o o o o o o o N
o

q o a oq
N

o o o o o o O o o o o o ao
o o 9o

o lr)
cr;

I
T
E
tl-
I

o o o -:

$

o o o a:

$

o o o o o
o
F.-

a? o o o s
@

o o o o rf)
O)
o,

tr)
(o
$

(f)

c.j(o
lr)

o q
tto

O)
c.j
@
F*

rr)
d(o
N

\
6
N

(!

lrI

o o o o o o a
$

at at-
Ir.-

d \(o
!t

o q
O)
F--
o)

o o o o o o o o o o o o o o o o o o

o
(!
o

o oq
(f)

o o o o o @
(fi

o o o F-
cf)

F.-
(e

o o o o o o o q
lr)

o cq
r.o

o o o o o o l.r, o

_E

IL

o o o o o o o o o o o o o o o o o o o o o o c) o o o o o o O o

()
o
o
o

UJ

N
@
o)

o)
o,

o o .q
(o

@
@
co

od
lr)
N

(f)

o;
q
o,
N

6l(, s
r.-(o

lr)
o,o

o o o o o o O o o o o o \
O)
@

o o \
o)
@

ao
(o
ro(o

o

o

\oo
a?

(o

@
$

$
O)v

o)
cr)

q
roo

@
N
CO

q
rot
O)

o (f)

€;
O)
r-
co

(r,
Ci
lf)

ro
(o
O)

f--
o)o(o

@
o
o)

rt
rf)v

(o
o)

o tr)
d
tr)
!t

N
N

(o
f.-

o cf,
o
N

(o

$
c.irt
N

o)
(o
@

oq

N

v
@
N

oq
co(o
rr)

c?
(oolr)

r-
@
c\,1

o
-o
E
(g
o

o (f)

O)
O q

CO
$

o o o @
o.i(o

o o o o o o (r,
No
N

o oq
c{
CO
N

o.l
o
tr)
N

CO

Ci
o)
@

o o o O o q
O)tr,

q o c\{
N

q
co
F-

o o

o
o
ol
d

q
N
co
@

c!
Nro

q
rr)
@tt

o,
(o
F-
6I

(.)
N
(f)

!t

c!
O)o(o

\
$(o
(o

c!
(o
N(o
N

lf,
c.j(o

rf,
rr)

o
N

lr,
.'i{

N
F-ro

c.l
o

o @
o

@
$

rt
lr)
N

q
O)
ra,
N

.f
@

(f,

o,
o)
N

c.)
d
O)

\
@
F.-to

oq
!t
(o

a(o
F-

c!
(o
F-
(f)

O)
c\.1rf)

q c!
N
@(o

\
o,
o,

o,
oi
N
c!

oo
o o o o o o o o o o o o o o o o o O o o o o o o o o o o o o o

.x(,
o
d)

6
oF

cocI
.gI

Etoz
so:z

'C
6E
.9
E
I(!
J

q)

=(!:
Ez

(o

.gEo

.@z

(!

=c([
o-

6
oF

o
f

!
f
o.
E':o

.g
6:,
f
cY

(o
co
.2
U)

E
.n
-eEt
=(/,

G'
oF

z
(!
1Cc
f.vo
.!
(!
d)

oo
(E
tc:
!o
(u
(E
ID

o
t
(!
(!
Ec
IE
t()

l!

E
Y

IL
o-

f
o-
(o
6
=E
(

6
oF

o
.c
6
oE('
E
(E

6
d)

co
E(o:co

(!
Eo
(!o
(E

=

6
o
F

.6c
(E
ooo

:
fo
.c-

5o
U)
g
oY

o.E
6c:,E
o)(l
E.

C
(E
ol
(!
o
N

(!
oF

E*l
E}
(o
@

f
o.oc
(E
t()

o
o
t!
d

6

o
(E
Y

.qo:
=E
Y

(u.:
E
J
Y

*:
(L

(o
c6
(E
E(u

=

(E

(E
o.:
=

occ
(E

G
(Ez

(o
o)(,)
(E
(L



o
J
x
ao
tr.

F
Ioo
@

-oo
F

$
o
cn(!
&

(l,

oE

a
@
Oo

(o
N
o,
N

tr)
CJ(o

.c
(o
ro
(o

q
@
@
1()

a
@oo

o)
d
(o

O)

(f)
co

a
Ntr,
!t

a
i-
ros

a(o
tr)
$

o,
@o t-

@
(o
lo
tr)

a
O)(o
GI

c\!
lr)
f.-ro

f.-
o
(f)

r-

lf)
@
@
cr)!t

q
o,

ot(o
@

lr)
(f,
6)

o,
o,
6

N
(oo
@

(os
O)

@
(o
f.-

\(o
@(o

at-
F-v

o;o
c\t

cf,
d
(f)
rt

Cio
o,

N

s

(,
(g

=

o o N O)
o

o o c!
c\I

a
io

@

(o

oq

(o

o (fJ

CC;

q
(o

lr)
C; Ci

o $
@

O)
cf,
N

o o \o o o o o \o o o o @
o

c!
C\l

op

=

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

E
Eo
(!
(,
tt

rf)
+(o

\
COo
N

q
(o
(f)

(o
c.j
@

c?

N

o!
f.-
@

tr)

O)

O)
dvO

a
N
o)

a
c\,1
o)

O)
vtr)

|r)
oi(o

(o
N at-

@
.t
(o

q
$N

c.it-
0q
N(oo

(o
(f)

oq

t
(f)

q
N(.)
(o

o)
t-(o

\q
C\llr,
(f)

(f,

(Y)

@
$

oq

O)
rt)

\
@
lr,
N
c{

q
(o ot-

\
N
lf)

Oo o

!
G
U'

o o o o o o o o o o o
o

o o c) o o
o

o o o o o o O o o o o o o

.9
(!

s
(L

q
o,
ce
c\j

f--
$

rf,

O)

lr)
d(o

o,
(o

()
@
o)

c!
o

@
+rf,

oq
str)

\
o,

o (o
rd
(o
c!

oio
(o
O)

o?
o,
N
N

(o
(o

s
N(o
f.-

o q o q
r--o
N

(f)

o
o o @

o
N

oq
o
N

o (f)

o,ro

(f)

@(o

o
C\I

.9o

o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o
IJJ

6)o
o

o (o o @
o

O) o o q
(o
(o

o o o N
o

o lf)
o

o o o f.-
o

o N oq O o c\l
N

ro
cf)

f.-
d

o o o o o

Eo
IL
J

(o
os

N
@ O

(v)

o o @
N
N

ao
o)

q
(f,

o,

1r)

o
@
N

u?
o(o
N

a
o)o

oq
CO
$(o

o o o o Nlr) c!
rf)o
@

o?
o(o

a
@
rr)

q
N
F-
c{

c?
1r, c.j

@.t

o
rr)
6t

\
$o
$

(o
(r)
f--

q
N

N
(o

c\!
s

(o
N

o

E

-
o u?

o
o

lri
N
o

o (o
o

(o
o)

o O o o o O o o o o o o o o o o O O o O o o o

a
,:
E
l!
I

o o o @
(o
N
@

o o o
F-
O)

o o o o o o o o o o o o (o
co
F-

(o
ro
ro

o o O o?
(f,
co

o o o o o

o
-g
LL
E

o o o o o o o o o o oq
$N
c\t

o o o O o o?
t-
F-
(f)

\
No(o

o O q
lr)(o

o lo
6

o,
d
@

c\{
(o \

1r)
tr)
O)

o o o o o

tr(!

t!
I

o o o o o o o rq o o o o o o o o o o o o o o o o o o o o o o o

-t
IL

o O o o o o o c) o o o o O)
t

O o o o q
$

o o o o o o o o o o o o o

(E
o
o
tr
UJ

(o
lr)
l.r)

tr)
N(o

o lr,
rt
$

\
o F*

F-

O)
@
@(o

o o a
@

a
$N

ro @
o(o

@ (?,
(o

@
t.

(o
+
N

o o o)
.(-

\t o o o a?
(o

o \ c? q o

o

6t

co @(o
N

o \(o
(o
$

co(o

N

.if

tr)
+lr)

tr)t-o,
\
(o
N

\
cr)
N

c!
@
N

a ro
o;
N

q
o
(r)

(q
llf
N

(o
F-
N

CO

Ci
c!
Ns(o

t-
(f)

.f
t
(f)

(o

o,

(f)

(o
O
$

q
N

@
.t

$
N

o)
!' a

(f)
(o

cf)
o;
N

cr)
o;
N

\
|f,
N
N

'f|o)

olt
E
(E

dr

o o O o o o o O o o o o o O o o o o o o o o o)
F.-

o s
o)
6

c.)
No

o o o o o

U'

.9

o
N
rr,

o)
r.-
N

CO

.tt
@
ot
(\l

(t)
oi

o.l
(f)

N
F-

q
s
F-

oq
c,
@
1r)
N

c!
(o
lo
rr)

N
(o
tr)
ro

N
c?

$N

\(o |r)
f--

ro
o;lr,

oq
o)(o

(o
N

ro
oi
rr)(o

o t
(o

q N
|.r,t-

tr) ol
(o

oq
co

q
(o
(.)
c{

a
@lr)

oq

F-

tr,
@
O)

a
N
@s

lf)
CD

0)
o
(J
d

o o o (> o O o o o o o o o O o o o o o o o o o o o O o O o o o

J(,
o
a

(E

(o
E
c
(o
o

_ct
Ex
=o.
G

$Y
ui

(!
C
c
(o
soc(!
Y
ui

o.
=E

.c
cTf
o.o
a
Y

o(!
ut
(o
f
6z

oc
C
(E
Eoc
(E
Y

=

6
oF o

LL

(E

oF

(E
-o
E6
(g
Eo

(E
o]cg
(o
LL

-g(!
E
(u

=

(,
Eo
6
(!z

(!
o)(!
c
(E

3(L

.go
(E
(E

@

(uo
rEYc
(E
F

6
oF

(u
Ec(!s
co

(E

f
E
=o

t!
o-
E
(uo(!
Eg
UJ

fo
E
C'
,go(!
x

.C
(E
Eo
=U'

.E
6t
.96coa

(s
E
a

6
oF

(E
oc.E

=o

.E
(E
E'oY

tr-
o.
(!

oo
(Ez

tt
o-
6
(E

Eo
o-

(!
6
E
-oct
GI
(E
tt)

o
E'
(!t

(g
o)(!
.E
o

(E
:,
E
(E
o-

(!

(!
o

I
C3
ED
E6t



o
J
x
CDt
F
Io
(u

o
o
(o
F

o
o
L

(o
roo oi

o)
(f)

(t)
@
o)
c.)(\I

(f,

@(o
to
N
(f)

Lo
(!
B

o CO
Nott

lo
N
$

o
c)

o o (t)

o
c)
o

E'
{,
o
IEoo

c.jto
N

oq
F-o(o

tr)
ri
ro(oo

c?
F-ro
rc
c.)

!t
(!

(n

o o t-c!
AI

r-
N(\l

o
G

s
.L

@
s(o

q
c.)
co

u?
$t-ro
tr)

a
N
@o,

o

o

o o rr)s
O)
f.-

Lr,\r
o)
F-

o
uJ

o
o

I .q q
@o(o

N
@
F-

o
Eo
ll-
J

(o
(o
$

(')
O)o
1r,

(o
c{(o
c!

N
F.-(o
N

E
E-)

o o N a?
F-
N

o
x
E
u-
I

o o q
$
@

N
@
(f)s

!
E
lt
I

o o o?
F-
(f)

(o
(f,
6.f

G

t!o

o o CO

(f)
t-

q
(o
(o
(o

dr

o o r.r)

o
@

rr)

G
o
o
U

(o N
(o

(o
(o

@

<f)(o\r
N

o

o

o,
cci
f.-

(o
N
O)

CO(o
$
@

o,(o

N

oo
E
(E
gl

o o
+
@
@

O)
O)
c\,1(.)

al,

.9
tr

lf)
("i
o,

.t
@

ro(o
rf,
O)
@

(o
F-(t)
@o
N

Loo
d

o o o,
N
F-

o,
c\I
F.

!oIo

(!oc
U)
(E

fo
F

Gl

oF 6
c

'6
oF

@oc
l!t

ro
o
cn(!
(L



o
J
x
d,
(L
q,

d
o
Nq)
!
6
F

t
F

o)

'ri(f)

o,
rri(o

q
@(o

\
(f)

ci :
F\

o)
(r,
@

q
(o
@

(r)
ri
ol.ir

oi
|r)
(o

a?
f.-
|r)
C\I

q
G]
O)

+
c!
oisf

a
F.-
|r)

@
co

tr)
(o c"jt-

(o
€i
@(o

6i
q
s

@
(c;rt

q
Lr,
@

t-
c.is6l

a?
(\I
@(o

(r,
ri
N

Y
@

(o
(o

o N
c"it-

a
O)(o

q
o
€o

ao

o
C

6

a
O)
cv

a
o)
c\t

co
oi

al
ci

@
Ci

@
ool

(9
oi

o)
GJ

oq
ol
|r,

u?
o)(o

co
oi(o

q,

s +
lr)
ci

|rl !
tlt

a
c\l

q
o
c{

ro
drt e.i

o .t
(f)

o F.
F-\l

N
dlr)

t.r)
lri

a q.l
N

o? lo
(.i

I
oi(o

o,
v(o

ao

c
=oc
6

o o o o o o o o
ci

q
e.l

al
o

c!
c.j

o o
oi

(o
d

o o tt
O)

o o o o c\l
$
c?)

oj
I
(7)

o o o (f o o o o

6

o
o-

o o o o <)
c.js

o o (o
..i

o @

'ais
o o o o o O o o o o o o o o o o o o

6
f,
!
6
L

o o oq
@
N

u2

N

o (t
o
ro

o o
t-t

tr)
9(o

o N o o q
c!

(o
+
N

q o
o;
N

o o o o o o o o o o o o

Go
.g

o o o o o o o o o o o O O o o o o o o o o O o o O o o o o o

c
c
C
(
Gz

O o O o o o q
.t av

co
o;
(f)

(o
drt

f.-
a-t c.i.q.

GI

o o o
,ri
@

(o
C;

o \
ro
@

o F,-

s
o o F-

+
o o o o o o o o

E
C

.!

o o o o o o lr,
oi
N

t-
(cJ

q
o

F-
cciv

t,-
d

c!
o

o
d
$

@
d

o o o c?
F-rt

o o o q
(o
N

a
@(o

N(o o o o o o o o o

o
c

G
E
G

o o o o o o o o o o o o o o o o c) c o o o o o o o o o o o o o o o

g
c
lY

o C) o o o o o c!
6I f.-

o o (o
oj

o o o o o o o O o o o o o o o o o o o o o

.g

=l
c

o o o o o o o o o co
cct

ol N
d
c.)

o o o o o o o o o tr)
cc;

o lr)
c.j
C\,1

e\l.rf o o o o o o o o

6c
o
GY

o o o o o o o q o o o oq o q
o

(o
(rJ

o o 3 c!
t-

o o o o o o c!
cr)

N
d

(o
$

o o o (o o

f
I
oI

o o o o o o o o o o o o o o o o o o o o o o o o o o o O)
cci

o lr)
c.i$

o .q

ro

o

6-
o o o o o o o q

(f)

N
d

tr)
o

o lo
t-
ro

o o c? @ o o CO

oi
o o o o .q

lr)
N

.q
ro
N

o o o o o o o o

;
E
cI
c

o o o o o o o o o o o (f o o o o o o o o o o o o o (o
(o a(o o o o o cf)

N
o

,E
6
N(
c
6-

o o o o o o o s
Ci

N
cc;
|r)

o (o
d
|r)

3 o o O)
l-
c\l

o |r)
.i
lr)

!o
co

o o o o o o o o o o o o o o

E
6o
6
c
6

o c o o o o o @
(o
(o

q
c.l
6

ro
,ri
co

c!
tr)o
N

O = o o)
$

o,
CJ

o @
d

o o o o o o o o o o o o o o

o
N
6so

o o o o o o o o e
c.)

o o (f)

d
O o o @

e-i
o o oq

N
o o o o o o o c) o o o o o

Gc
fco

ro
@

lr)
(o

o o c 3 o o q
e{
tr,

F.-
d aolr)

q
@

o o oq
F.

F-
ai

F--

C;
o q

F-
o o N

o
N

a
e\l

o q
N
N

o o o o o o o o

cp
G

=g
6

E
6
A((
o

o o o o o o F- @
o;

e?
N(o

o
(o

c!
,ri
lJ)

o q{

F-
s q o O (o

ci
c o){ o o rr)

(fi
F.

a
@
F-

o o o o o o o o

o o o o o o o o c?
F-

o o c,
F.

o o o o o o o o o o @
o;(o

o @
oio

o o o
cd

c!
r-

o CO

d(\
o

o
o
0-

6

o
o
F

o
o

o
N t

6
o

o
oo

o
@

@

o
oo

o
No +

@

6
e

@N
o
N

o
oo

oo
a
6

o o
N
o

q
c

6
oF

o
o6

o
@
6
@

o
oo

@
N
@

so
o
o
F

@s
o

tq
o

oIa
3r
o
N

oN
o
N

oo
N

o
.o

o,a
o

o
o'6
6o

Y
o
6
8

)
.ooI

6
E
o
6oo

tlJ
ts'5
oo

o
o
c,o

Eg
G
co

oo
6
o-

oc
o6
'E
o
El
o
o
!
c
6
c
lo
o
o'o
q)
o
U)

ooc
G
E.

o
c
ao
c6
o-

o
ou
o
oo

Gi
o
!6F



u)
Jx

U>

d
I
C.)
N
-gooF

o)
r-

o)
c.j

Lr)
@ aoro

q
t-
lr)
C!

q
(f,

q
cf) cct

$

r
o.i(.)

@
o
@

N
ri(\l

tr,(, \
c\lo
CO

q
ro
@
$

cci
@

!
@
c! +(o @o

O)
.{.

(o
c.j

ro
cc;

rr)
6i

o)
tr)

(o (o
Gi(o

6
ni
lf)

q
$

f.-(.) cf)
(cJ
O)

N s
(f,s

(o
Ci
o)(o

o q
(f)

1r)

@
o.t

o)
oi

t.-
Ci$

o o o o o c) o (n
co c.j

lr)
c.i
O)

CA

c"j
()
C;
c{

o a?
f.-
@

o o o a ao
q o q @

o
c!
co

@
@

a
N

o
N

-
C
o
d

G

o
o-

6
f
E
o
o-

o o o o o o o o o o o o F.
tfi

s
c{

f.-
ri

o o o).t
c{

o o o o o o o o o o o o o o c!
N

o

o o o o o o o o o o c) o o o o o o o o o o o O o o o o o o o o o o

o o o o o o o o o o o c!
@

o)
c"j
@

O)
oi

i-
s o q, o q

N Gi
o o o o o o o o o o O o o

6
o
G
,g
o
16-
!
c
6
6
62

o o o o o o o o o o o O o o o o o o o o o o o o o o o o o o o o o o

O)
l-

o c!
(.,

o
ois

o o o o o o o o c
oo

O o o
CJo c"j

o o o o o o o o O o o c{
ci

oq
(\l

N
@

6
G

=o-
o
!
G

=o
E
lY

o o
C"i

o
ai

o o o o o o O o o o o o o o o o o o o o o o o o o o o q
N
N

q
N

o o o o o o o o o o o o o o o o o o o o o o o o o o o o c) o o o o o o

o o o o o o o o o o o o o o ry
co

o o o c!
CO

o o o o o o o o o o o o o o o

.o
l
f
t
V

o o o o o o o o o o o o o o o |r)
C;

o o |r)
C;

o o o o o o o o o o o q o o o o

Gt
o
6
:a

o o
r;

lr)
os

a(os
(o
c.j

(o
c.j dt+

F-
c\i(o

@
o
@

o o N
(ci

q
c!

f.-
t-

o o o u,
@o

o o o |r)
c.j

O) t.
c.j

o N
ri

o o o o @
.f
c{

o a(o @
(o
N

c

Y

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o
o-

o o (f)

cci
o CO

ai
o o o c) o o o o q

v(o
(o
€;.lf

\ o o O)
.t
O)

o o o o o o o o o o o o O o o o,r{.

6
E
6co

o o o o o o o o o o o o o o o o o o o o O o o c) o o o c o o o o O N
o

G
Not
oi

o o o o o o o o o o o o o o (o
rri

o o (f)

+(o
O)
oi(o

o o o o o o o o o o o o o o N
N

N
cci
F*

6
!
G
c
o:r

o o o o o o o c) o o o o o e!
t-

(o
oi
N

o o 6
(o
(o

o o o o o o o o o o o (o
ri

o o o o

'-
o
Noc
oo

o o o o o o o o o o o o o o o o o o o C) o o o o o o o o o o o
+

=Gq
l
E

o o o o o o o o o o o o o N
o;
(f)

f.-
@

o o o c\t
(oo

oq o oq o o o o o o o o o (r)
c"j(o

o N
,ri

(o

!
G':
G
G
@

o o o o o o o o o o c\t
rai
N

o tr)
CJs

o?

t
o
N

N C\r

c.j
o c!

N
CO
N

o o o o o o @

'ri

(o
rai

(o N
ci
tr)

.:
\i

N
oi
N

o o o o)
Ci

€o
6
6
c0

o o o o o o o o o o o o o a
N

I
d

o o oq(\
C.J

o o o o o o o o o o o c) o o O O

:l
6l
4l
>l

N
o
N

o
N

N

6
oa

o
@

@

so
F

oN
N

6
oF

@
o
@

o
@
oa

6
o
F

o
Yo

oN
o
N

o
o

6
o
6

o
o

o
a o

6
i

G
oF

o
o

o
No

EoF

@o
o so

@

oI6
6

o
o
@

o
o
F

@N
oN

o
o

@
Yo

o
o

oq
6

N
o

o
N
6

6
oo

.lol
ololal6l

E
,!
G
c

b
,g
oco

f
o2oo
f

trJ

l
o26o
fu

G
E
G
o

c
6
6(,

N
o
6



U)
Jx
E.
(L
o
d
o
No
!
G
F

o
ooso

6
o

q
c)
@

lr)
(cJ

o)
rio (ci

a
(r)
@

F-
o(o

(o
(\i

(r)
(o c?

c{
(o
t-

(o ot
o

N
Gi

o,
Ci

O)
d

oq
6l
@
f'-
N

oq
o.l
@
F.
N

o
d
$
f.-
C!

(f,

ds
F,(\l

@o,
F-

(o
O)
F-

o)
d
tr)

t.
rai
@

F-
C,
co

nrl(o
6lNNl(oNI

c.,l
+
|r)

F- \t-lo
(r)

o
r.-

(.)
+(o
lr)

F.
o
N
c{

O)ol
O)

o
oc
6

q
(oo

o a?

C!

q
lr)

a?
o$(o

O)
ri

a?
o

N
+

@
rt

o oq
|r)

o o o o o (f,

d(o
$

(r,
c.i(o
l+

f.-
oitc
1()
o.t

F,.
os(.
N

q c? o lr)
o @ N

|r)
c.j(,

O)
d
cf)

tr)
+q

\
ro
N

o)
(fit- (.i

(o
9t-$

o
CO

f.-
d
tr)t

-
cc(

CO

d
c{

o .I o O)
d
N

o o o o o o o o o o O o o o o o o o o o o o o o)
$ $

C
2(

o o o O)
o

q
o

o o o o (o
..i

c.)
C\l

o o o o o o o tr)
c;

lo
A

o o F-
.i

a? @
Ci

o o o o o o o
s

6
f
E
6

o o o o o colc{
(ol
NI

ao
d
N

o o o o o o o o o o o o o o o @
d
lr)

o o o o o o o o(o c!
|r)

(r)
(.)

a
a(
g

o o o o o c o o o o o o o o o o o o o o o o O)
Ci

@
ri

o o o o o o o
s

c
E
G
6
o

a.l
rr)

@
ai l-c!

o q
c{
F-
C.l

o o o o o o o o q
o

O)
d

O)
(rJ

o)
(cJ

r.-
$

f.-s o o o o c! o
ci
N

o o o CO q
(o
F-

o
(o

@
$

o e{
C;

o ro
CJ
@

o o o o o C) (o cl
o

N
(ci

o o q
(r)

O)
c.j

o o o o o o a
co

o c! o
d

O o o o t,-
c\i
N

c

C
c
G

o o c o o o o 3 o 3 o o o o o o o o o o o o o o o o q o o o o o o q

s
c
f
!l
E
f
f
E

o o o o o o o o o O o o o o o o N c{ o o o o o o o o o o o 3 o o o o

o o o o o.l o olo o o o o o o o o o N
d
N

N
ri
N

o o o o o o o o o c o o F-
d \

rif (.)

6

o
6Y

oq
@
N(.,

o o o oq
(o
@
$

o o c o o o o o o o o N
N

N
C\l

o o o o o (o
cci

og

rf

c!
CO
o)

o o N ro
(o
N

o O o
f.-

f

e
6

o o o o o o o o o o o o o o o o o o o 3 o O o o o o o o o o o o

E
G

r
+N

o o o $
t..

3 o o o o o O o o o o o o o o c o o o o o o o o .q
@
c!

(o.f o \
to
O)

@
o;
co

o(o
N

o
E
Gco

@ ao
N
CJ

o (o
oi

o o o N
oj

o c!
o;

o o o o o o o o o o o o c .q
N

o o o o o o o o o
c{

E
6
N
6
c
6

o o o o q
oo

o o o o o o o o o o o o .q
(o
N

I
c.i
c{

o O o o o o o o o 3 o o o = o

q
lr)

o
c.j

o (o
rir

o o o o ololo o o o (ot@
ri lr;olo
3lS

o o o o o o o o o o o c)
cci

C
@

Co
N
oE
oo

o o o 'l:l' o o o o C o o o o o C) a) o CO

+(o
F-

o'l
s
@
f.-

o c!
o
rO

o o q lr)
ao

o o n
rO
N

o)
o;
CO

@
c.j

.q
s
N

-oc
f

@
d
N

o?
N

q
N

o c? lo
cql
col
-l

o o o o o o o o o o ! c o o o o o o o (o
€i

CO

o f.-
oi

@
(o
o)

q
N

Lr)
cci

lr)
6
N

|r)
ri
c!

o)
O)

ro

o o .{
o
c\t

o oq lo$lrl
o o o o o o o o c o o o o o o o C\t

t.i
o o o o o o o o o

lu
o o o o o o o o o o o o o o o o olo C o o o o o c?

C.l

(o
(f,

olo o o o lc,l
lcr 'lH

@
oo

o
No @

o
o
F

616
dlciolo

6
oF

oo
6
@

o
N

o
ots

oo
N
o

q
c

o
or

@
o6

-ol6lq
FIC

EI6lq
Fl c

6t6lc
Fl c

E
oF

o
o

olol9alql9ololo
@q
6
@

<t@\l\olo
NIR

o
o
@

o
6

@

@
oo

o
No

IE
EIE

6 c

=

xo
oaol
d.

o
G

6oF

aooo
G
0)
F

o

J
6oF



U)
Jxt
q
o
d
!()
N
-9o
6
F

o
o

c.)
(rJ

Y
ro

c!
Nos

qrt
(o
C\I

a
f.-
6t
tr)

r.-
(o
(o

(o
CJ

O)
F-(o

(f)

(f)
q
co
(f)

(o
.C;
o)

g,
d

o)
os
@

o,(o
q
ro
r.r)
(o

9'

(o
c!

@
6i
@
c{

@
oi$

f--
r-
@(o

o?
\i
N

c!

s
\
lr)

ot cf)
+
N

N
rioo
N

(f)

ci
(.)
di

t- f.- @
oi(o

@
oi(o

(o
c\ioot

N
("i
|r)

(o

'ri$(o

orf

o
oc
G

o
o ao(o c.i

(f,

F.-

+
co

@
ri

q
N(o cC,

c!
O)
c{

9'
o,o

s(o
CJ

9'
t-
(')

U
ri

.q
ro
F.

q
F-

o?
N
(f)

o?

(o
O)
((J
N

o)
$

q
|f)

o N
d

c!
ol

\q
9o(o

(o (o (o
c.i

q
c\l ci e.i

@
o(r)

lf)
c.io

o)
Ci
F*

(.)
(o

q
f
c
6
d

o o o o o o c? o o o o o c? o a?
oo

o o c) oq
(o
N

tr)
("i
(o

o o o q
F,-lo

o o o o o c c c) o

6

6
I

o o
r- CJ

N
o

@
r-

o t-
C;(o

o (.)
c.j

o N
o;
6

o o \o o (f (o lr)
@rf

o o N
$lr)

o o o o o Lr)

c"j
c\l

o

o
l
E
6(!

o o c{
tri
|r)

o a(o ro
(.i

o o @
ri

o)
o;(o

q
C!(o

o c!
O)

o N
6i

F-
c.,

o C\ o o?
(o

tr) lJ)
(o
(o

F- (f)

c"j
@

o o o o o o o O o o

6q
o
,g
o

o o @
Ci

c!
t-

tr)
t-
ro

o c o o o o o ro

'd@
o o o 3 o o o o o o o o o o o o o o o o q

!f
(o

o

E
c
6
o
Gz

o o {,
@

@
Ci

o)
(o
sf

o o lo
c"j

o o o o r.-
oi
t'-

o o o c a
c!

oq
@

o)
oi

q t-
o

o o a
CO
$

o o $
$

rf o o o F-
d

o

'6
o

5

o o o o q
c!

o o o o o o o q
N

o r.-
oi
(f)

q
$
$

9'
("i
(o

o)
lri
lr)

f.-
+o

\
@

o o o o q
F-
c{
tr)

o o O o o o o o tr)
c.i

O

6
c

6oo

o o o o o o o o o o o o o o o o o o O o 3 o o o o o o o o o o o o o o

i:
E
f
Y

o o o c o o o o o o o o o o o o o o o O o c c o o o O o o o o o o o

.v
f
f

E
)z

o o o o o o o o o o o o o o tr)
Gi

s(o o o o o o o c o q
@

o o o o o o o o

Ct
C
c
V

o n
lr)

o)(o o{
(o
@

.q
(o
N

o F.-
o

o o o o o F,-

+
@(.)

o q
@
@

N
ri

q
(o

o o q c!
N

o o 3 q?
ros

o o o o o o co
co
(r)

(o
F

oq

t-

I
n
Y

o o o o o o o o o o o o o c o o o o o o o o o o o o o o o o o o
o,
c\l

o

t(
o o o o o o o t-

cri
o o o o \

co
o o O o o o q

o)
o o o o q

O)
o o o o o o o o 3 c

6
E
6+

o o @
N

t-
d @

o o o o o o o co
.{-s

\
@
6l

q
o
O)

o
o o o o o o o o o

CO
o o o o o o o €o

d

.E
6
N
6
E
6

o o q
o

o o o o o o o o o @
o co

N

c{ 3 @
$

s
d

o o c o o o |r)
6i
tr)

c
N

02
N

o o \
f.-(o

\
f.-
@

c!
t.i

.{
COt

oc! c.j

E
6
!
6
c
G
I

o o o o o o o o o o o o o o a
o) oj

N

c o o o o o o o u?
@
CO

o o o o o o o o o o

Co
Not
oo

o o lr)
o;

o \i
F-

t-
6i

(o
c.i

c\l o o c s
c.j6l
C\t

o q
C\I

o 9(o
N

t-
cci

N
d

o o o CO

CJ
o lr)

CiN
CV

o o o o o o lr)
t-

(]q

t-
o o

6c
f
E
O

o o a
lr)
rr)

@
oi(o

(o
,ri

o)
d

()
o.i
i*

c\i
o

d
N

c.jt
CO

ri
(?,

d
@
N

o q
(o

a
c?,

(o
c.j(l}

o
CO

ul

@

o o o o
+

O)
d
o)

o o o o o o o o o o

a
E(:
(
cl

(f)

(cJ
o)
d
t

(r)
6i

o o o o o!
N

o o t-
@
F.

o a(o
(o

ro
rri

o o o rl-)
di

@
Gi

(o
o

q
O)

o o o N
(f)

o o o o o o O o o (o
ci(.)

6

6oo
6
d)

o o .q
lr)

l'-
d

o o o o o o o o
c.i

o o o o o o o o o o o o o o o o o \
C.lo

a(o
(o
N

O

o

s
o-

o
o

o
Yo

o0
o

a
9o

o
@
6

N
o
N

@
N
6

o
o

oo
o

o
N t6

q
c

i6
oF

@
Yo

o6
o Io6

@
@
6
6

$
F
o
N

@N
o
N

@
o
6

o
@
o

o
o

@
N

o
ots

@
oo

6
o
F

@

o
E
oF

@
o

a
o
F

*r
o
N

ots
F

o
o6

o
o6

g
I
c
c
I

o

v6o

oo
x_
GoF

6co
=6o
F

s(,
=Go
F

.;
s(,
>ooF

o
E
co
=cf

.J'
dJ

I
oo
G(L



U'
Jx
d.
o-o
G,
To
Nq,
o
6
F

G
ots

9'
(o

o)o
N

F-
(ri
@

ol
F-
lr)o(o

(f)
@
(f)

lr,
N(o

o
oc
6

a
C\t(9

ao c9ro$
o)oril
(o
c{
N

@
O)
(o
c{

=o
C
€

o @
(o
ri

co
(ov

q
F-(o
c..l

o)

o
o0

q
co

\
o) c.i

|r)

f.-
o)
tr)(o

t-
co(o

f

oo

o u?
t-

rr)
r-

(o
c!(o
o

o)
@(,s

(
q

^

o c q
v(o

(f)o(o
t-
lr)v

t
C

C(
2

o{
C\l CJN

cos oq
t-
Nt*

o)
(a
@

6
6
o

o o rr)
c.i

$
O)
F.-(o

vro(o
N

o
c

6
6

€i(\l

@
(rJ
N

o)
$lr,

q
o

@
|r)

E
E
fV

o o o (oo(o
@so
d)

.=:
I
E
}l

o N
(f,

(f,v
C\l
(f,

c
o
G

o o q
(o
@
(f,

(o
o,o
lr)

@oo
@

f
o
G
I

@
+

c\l
c.i
rr)

(c'
o,

O)
@

co(oo
c\l

6-
o o o (o

c,l(,)s
c.,
o,ro
lr)

(
E(
t
.9

o N oq
c{

$(o
(r)

rr)
(o
|r)

c
G
N(
I(
a

lo
CiN

o 6{
No
c{

a.-
Ntto

la,
O)
N

E
6
6
c
G-

o o o tr)
(o

oq
F
tr)

c.)

'tr
6
6
coo

o o
d
GI

(o
ai$rfrt

N
@
$
@lr)

a
o
c
l
c
O
coo
6
o

O o o (.,
@
I

o
o)
N(o

o $
c.i

(oo @
(o
F.-
C\|(o

@
No
N

N;
6
o
6
6
co

o
Es
o-i

o o
o;
(o

oq
O)o
co
N

F
((J
O)
c\t
(f)

o
No o

6
oF q

c
6
.o
F

o
oo
6
o-



o
J
xt
o-
U)

t
=o
N
o
E
6
F

(
c

O)
d
lr)

r
r;
@

c
(o

a
6

r,l
Nc\t

q
$(o
(\l

o,(o
oq
to
ro(o

t- o
('rt\
ro

\o
co

.!
l.l)
C!
ol

q
$l(o

q
$to

q
q
(0
N

1
F-
N6

\(o
(o

qi
o

ol
(o
c!

n
N
D

@
ois

N
F-(o
(f)

.!
t
cr,
F'
N

G,
O)
N

t- \t-lo
(f,

ot- q
rf
(.)
tr,

t-
C,
c!
N

q
3c

(r,
(')

c
c
c
(
c

o Ic (o
o

CJ
ao(o c.j(o

q
(o 9()

t-
o
:i

oq

lo
ro
d
ro

o)
d
(t,

u?
$q (r,

e)

\t
@

a
lr)

|l,
c.j(.,

@
l-

4
N
1r)

q
(o

CD

d(\I
q
o
ro

a? t-
d
c\.1

q
(o
N

(.i
(7)

q
t-$

o
(t) d

c!

N

a
c
a

o o o o o o o o a?
oo

coo
3 o o o o o 3 c? o o o oq

(o
C!

d(\
o o o o ol

$
o o

6

oL

o o \
N

o o
N d

o o cn
ol

c? @
o

o
C;

q
o

oq
F.-

o
d

o o (o ol
(o
(l

tr)
o

o o o o o F-
o(o

o

o:p
GL

o o D
5{)

o o ol
tri
ro

o o q
c\I

o 6{
6

o o o c o *I
(o

q
c.)

o F-
c"j

o N o q
ro
F'

o o o o o
(f)

c{
ro

o @
c.j

oc

=

o o o o o @
d

N
t-

o o o q
@
N

q
o

oq
(t,

o o q
t-

ul
N6

o o o o c o a
or}\

o o o o o o o o

a
c
C

G
z

o o o\l o o u?
@

q
o

o a
<t

\lo
t

o q
o
N

o a
d

o)
(rJ
si

o 3 o o a
N

oq
@

u?
oo

o o o (.) q
(o
t-

o ro
d

o

'6
o

o o g
co

c o o o \
o)(o

o I(,t
o N o o q

N
o c) O)

$
$

o?
(f)
(o

cl
(o
lr)

f:
tto

.l
(t
@(,

c
@

o o 3 o o o

oE
oEo

o o o o o o o 3 o o c, o o q o 3 o o o o o o c q o o o o c o o o

o
E
5

o o o o o o o o o o o o o o o o o o o o o o
o

o o o o o o o o

,u
f
f
cY

c) o o o 3 o o o rr)
ci

o u? o o o o o o o o a(o o o o all,
o o o f--

d \st
o o

(
c
o
a

o o (f,

d
o .q

6
O)(o N

(c;
(o

o N
d
D

o It\
Lt
6

oq

$

c!
cr)
6)

o o N
d
co

v
d
N

o l'.-
cj

c!
lr)

q
(o

o o
N
,l

o N (f)

(o
N

o o o o o

:
,!
o
Y

o o o o o o c o 3 o o o o o o o c o o <) o o o q
o

o o o o o o o o

p
6

o o o o o 3 o o o o o o o o o o o o o o o o o
o

o !
@
N

(ot o F-
d
6)

@
oi
co

\
co

o

E
6
E
6co

o 3 a
C\l

o o @
N

f.-
o \

@
N

q
o
O)

o 1o
G'

o o o o F.-
C; (o

o o F-
c;

o o o u?
F-N

o o - o o o o c

E(
i(
a

I

o o o o o (o
ci

3 (o
oN

N (rt
No

3 o o o o o c o o @.t a
tr)

o (\a
o
N

o o o o o o o 3

E(
o
0c
GI
(
E
cc

o o f o o o o o a
O)

o q
ol

o o o 3 o (f o o
o;
N

o 3 o
o)
N

o o o 3 q
@

o o o

o N
ci
lr)

o o o q
o,

o o q
N

o ra)

or

@ rl
(.)

o o $
f.- \

N
o
r.j

o .I
(o
F.

F-
cc;

cv
c.i

\
(v,
oi(l

$
@N

o o a
ro
N oi(o

@
(f;

N o

=oc
l
c

o o o o o a
ro
rr)

@
oi(o

c q
(o

o @
c,(\{

(.)
d +(.,

o \
o,

D
,io

q
ro

q
(o

lr)
.i
F-

a
(f)

(o
c"j(o

o
co

q,

@
ra)
O)(,

o @
@
O)

u?

N

,.q
@

ra)
d
N

tr)
d
c\l

\
c\I

o

!
a
G(

N
'ri

o a(o q
rr)!c

c?
N

o |r)
,ri

o o (\'
ro€

o o o o o o o o o o lr)
c.j

@
c.i

(,,
(o

o o o o o c c.l
N

o

.g
oo
a
€o

o o o o o q
lr)

F.
(C;

3 o
a.l

a?

N

(o
(?)

o 3 I.-
(c;

o o o o o o o q
!t
ro

o o o o o.,l

c!
o c o

uo
c
o
&

O)(.)
o(,

c't
Yo!o

o(
|f

o,
c.)
o(.)

o)
Yo
I

o)lr)
o(o

t(o
o
@

o)
Yo
$

O)lo
olo

O)lo
o
rr)

u,
E

e

tIo(o
O)(o
.A
@

It-
o
N

o)
F-
!o
N

sIo(o
o,(o
ro(o

ttt
F.
oN

O)
F-
rr)
N

t(o
o(o

o,Iro(o
\l
F-
o
N

(')
F.
,.5
F-

c.t(o
c5
N
(4,

J(o
t!
G

U'

q
c

\t
@
o
ca,

o)(o
lr)(o

O)
o

(o
o)
(\l
O)

rc
O)

!t
@
o
@

o)
co
ro
co

g
cq

I(!
oF

I(
o
F

s
c

F

oso|r)
vooF

oo
s
rr)
N
o

os
tr)
F-
.Y
(u
ot-

J(
cr

oso
tr)

-!o
a,
F

F
ro
F-
o
ta)
lt
(E
o
F

oo
o
I

oc
oot
E

@
@
c
6t
!
oo

E
l
6
o
Ci
N
o
o
oF



(,
J
x
E.

o-
U'

E.
Io
No
A
6
F

N
ooo(!

o
o
F

q
co(o

a?
@
o)

ol
6

O)
+N

o!

$
\
lr)

o* c')
+
C.l

c
@

oq
o)(o

r.i
No(t

c?
ro(\

a(o c?
(o

o (\
ri
L

.I
o

o)
F-

J'- q
o

(f,

c\i
tr)

o?

t
F-(o

(f,

d
o,

t.- a
(f).t

c2
C!o
N

N
c.i
lr,

(\l
a.,(o
N

a
O)(t

0
@ aoro ccJt

\
N
(f)

o

o

o)
oi(t

rl.(, ci
o?
t

q
rf)

o $l
(fi ry

N
(o

ci t
|l,

c

()
lri

a oq
N

ol o
c.j

ao
o o)

c.j
o q co

Ci
c\l
@

! a
N

@
CJ(,

lr)
(.io

(\
t
ro

a
o)(.)

lr)
d
c\t

o)
o,

o o

c
E
E(
I

o o o u?
COo

o o c) c o o a
6t

o o o o o o o o o o o o o o ol
c{

o o N
N

o o c o o

o

o
I

a
(f)

o o q)

d
I

o o o o o q
N€

o o o o o o o o o o c o o o <) o o o
o

o o o o o

o
ap
or

O)
o;(o

q
(\I
(o

o o o,
(o

|r) u?
(oo

F- o o q
Itil,
N

o o c o o 3 o o o o o o o o o o o o o
d

o o o o

o
o
o
E')

o o o o 3 o o o f o g
o

o o o o o o o o o O o o o o o c o o q
o

o o o o (f

E
c
o
a
oz

o o o q
o)

q F.
Ci

o o o o r?
rl)o

o o o c o o q
l'-

o o 3 O o c o ol
o

oq
N

o ol
o
(\a

o c!
(o

o o o

'6
o

=

o o o \
@

o 3 o o o o oq
(0(,

o o o o o o o o O o o o c o o q
Nal

o o)
(\t
N

c
(o

o o c

oc
oE6s

o c o o o o o o 3 q
o

c o o o o o o o o o f o o o o o o q
o

o o o o o

E
=Y

o o o o o o 3 o o o q
o

o o o o o o o o o o o o o o o o
o

o 3 c) o o

o
a
!
l
c
Y

o o o o o o o o o o t(,
o o o o f o o 3 o o o o c! o o o o o N o o o o

oc
0
o
)z

o o o u? oi
t.-

o o o o
|\ n

(o
ry
D

q
$

o c o o o q
(f)

o o o o oq
$
N

f a(o oq
@(t

(ot- q
rf,(0
N

o q
ro

g,

ot €ci
$

F-
6i
c.,

.9tv

o o o o o o o o o o o
o

o o q
@

o |f)
e\ig

o o o c o o o o o o o o a
rat

o o o o o

o
o

o o o q
,)

o o o o o o o!
co
N
N

3 o 3 o C) 3 o o o o o o o o c o c o q
o

o (.)
d

o o o

a
o
Eo

o o o o o o o o 3 o q
o

q
(o a(o o o o o o o o o o o o o o o o o o

F'
(l

o o o o o

,E
o
6
E
or

c o o o o o o o (o
c\i

\
F-(o

o
o
@

o o o f c o 3 o o o o o o o o N
N

(\
ri a

(f)

\t
.D
oo

c o o o o

p
oo
oc
oI

o o o o o o o o c) 3 c?
co

3 o o o o o o o o f o q
ro

o o o o o q
lo

o o o o c

'tr
6
N
o
E
oo

o q o o o o e?
o

o O o r?
t-
@
6

o o o o O o o o o o o o o o o o q
N

q
t-

I|o(\
o o o o o

aq
l
c
O
c
E
o
.2
N
a

CD

(r)
rri
C\l

r.js
@
c.i

o o o o
+

o o ?
Na
14)

o c o o o o o o c o o o o c?
(r)
(o

o F-
rri

o o g
o)t\

o o o o O

o N
(o
F.

o (o
ci

o)
o;

o o o o o I(n
@

o o c o o 3 o o o (o o!
o
tr)

':
$

o!
o)
N

o o o o o q?

ct(\I

c) o o o o

.a
oa6
Go

c o o o o o o o c o o!
N

o o c)
d

c!
F.

o o o o o o c) 3 o o o o \
N
@

q
€o

D o o o

(7'
O)
N6 \r

9)
(o
i

rc
@
o(o

Ol
@
rt)
co

d)
oo,

C(o
(\
o t

O)

\r
6
oo

o6
c6
N

O)
|r)
o
il)

\tIo(o
CDIlt)(o

$F
o
F.

o)
F.
lot\

o,!n
d(,

q
F-
o
F.

o.
F.
ra
F

o)t-
()
F-

o,
N
o
N

,n
o

')Yoc

o)ro
oro

o((
!r(l

{
F-
o
N

o
F(
F

st
i.-
o
N

O,t-
tr)
N

C'
o)
!6

(o
Or
a.{
d)

t(o
o
co

O)
@
(,
(o

st
@
o
@

Ot
co
lr)
@

o
ooo

os(o
t-
x
(E
o,

F

:=
Io,co
I
(E
(t,
F

c
(E

(E

o
Y
o
o
L

F
.E
(!
(r,

al,
,gooo
.n o

E.
J

O
E
(E

I
(o

o

co
(!

(7)

Eo
=cop
c:)

a
E.
J

CD

-'<D
(!

?l)

U)c
J

@
!

E
(E

I(t
co



o
J
x
E.

o-q

&.
I
ON
o
o
GF

t
o
F

(f)

o
o)(o

o?

(o(o

rQ
(o

q
rr)o d \o(n

(7)

c.i
lr, (r?

N
(o o!

o
a?
lr,s(o

v o)
((J

g)
o)N

q
tl
@
C'T

o,
(o
@

q
(o
(o s

c\l
oiI

!
N
tr,

c.j
o)
q

li
r)
N

|r)
rr, \

No
(7)

,q
o,t

o,
ri

(o e!l
C')
ao

o)
d(.,

qi
@
(f,

\
(.)

c
c

C

a

ci
N

q.l
c.)o

c) a?

(\t

c!
rr,

ar,
(t)

CJ
@
d

o o q
o
F.

n
ri a

N
(f,

ao oo
l,

(')
c\i

ol
(o $

()
ci

q,

N
o 3 o (,

cci dlo
o o a q

Ci
q
o
co

a
o)
N

oq
o,

6l
CJ

e
f
oc
o
V.

o 1.)

ri
N

o 9 o o o o o o o @
€iI

q c o o o
o)

o o o *: o F-
tri

o o o o o)
r.,
6t

o o o

G
.u
6

o o o o o)
o

o o o a?
N

o o lr)
c"jN

o)
d \

o,
n(l(,

q
(o
$

o o o o o o O o o o o u?
c.)
!t

o o o

s
E
C
1

o o o o o @
(cJ
C\r

N o o c o o 3 o q
N

c(I,
t

o o o o g)
Gi

o o o c!
(rJ

o o o 3
o)

o oq
@(\I

q,

(\I

o
o
.g

o o o o o o o o o o o q
I(o

o o o q
!t
G'

o 3 o o o o o o o o o o 3 o
o

o o o

c
o
o
az

c!
@

N
tr)

@
d l-

N

o o o o o o o F-
rri

o c!
c{ d

N
o)tr)

q
$

as
o o o o o o o o 3 o o 5 q

crt
3 o o

E
o

q
c!

oq
$

o c\,1

ci(.)

o o o o o (o e!
o

{l
N

o o o a
ott

lr)
o;
N

\(o o ro
Cin

@
(ci

o o o o o o o o rq
c)
co

o o o

o
E

o
E
G

o o o o o o o o o o o
d
N

@
(c;
C\

o:
tro

(f o o c o o o o o o o o o o
3

o o o

g
E:
Y

o o 3 o o o o o o o 3 o o o
o

o o!
(\t

o o o o o o o o o o o 3 o ot
ot

o c o

s o o o o o o o o o o o o o o o 3 o o o o o o o o o o o q
o

o o o

C!
c(
Y

@
(o
N

oq
@
N(.)

o o o o o 3 o o oq

f.-

<l o o q
$
ra,
F-

o oq 3 q
o

q?
(o

o o o o ,.!
o

q
N

ir)
6i

,) N
c.j

o q
(t
r.()

o o o

fq
6I

o o o o o o o o o o
oi
N

o @
+

c!
N6

a0o
o o o o o o o o o o o o o o o q

o
o o o

!
o

o:
@
$

\
$
c{

o 3 o o o o o o o o o o o ct

(r,

o oq

(o

o o c? o 3 o o o q
s
(f)

o o o o \
N
t-

c o o

a
o
E
ac
o

\o @ \q
o

r!
c

o o o q
o)

o o o @

o
o o N (e,

(9
o o o c o o o o o o o o o C) o o

e
o o o

c(
N
oc
G
I

..!
D

o o c o o o o c o o c
N c.j

ro
CJ
N

c oq

na

o o o o o o o o o o 3 o o o o o
o

o 3 o

!
G
o
o
c
6
I

o q
6

o
(f)

o o o o c o o o o o o q
o)

c o o o 3 o o 3 o o o o o o o q
o

o o o

(
NaE
a

.{.
c) o o o o o o o o o o o o

tt
o o o o o o o o o <) o o o o q

o
o o 3

-6
c
1
c
:J

(o oq
@
N

c?
F-

o!
c\.1

o o o o o 3 o o o o o (,
rto

o ) o o oq
N

o o o D o N
oi
c,

3 o o o g
t\!t

ro
d

o o

c
E
a:(
d

O)
o

o o .q
o
N

o o c o o o o o q
o
CO

(f a
N

F'
I
6

F. @
('i

o q
F-

c c o)
$

c!
tri
C.l

o rr)
C;tq

c?

$

o o o q
lr)

o(,
ro
(\a

o o o

g
g
!
o
o
d

o o c o o o o c o o 3 9(o
(r)
c{

o o o a
ro
c,
N

c o 3 o o o o o o o c o c o o o
o

o o o

!o
c
.g
o-

I
ao

o
@

o)
@
ro
@

o)
o
O)

(.,
O)
N
o)

tt
CD

o)
o
o)

(.,
o)
N
O)

CD
@
lr)
@

CA
O)
N
O)

a')
o)
N
o)

(U

c

s6
o
ao

o)
o
o)

rr,
o,
N
O)

sl(n

qo
oa

\l
co
o
co

o)
ao
ra
@

o)
N
rr,t-

$D
3o

o,
@
ro
@

$
co
o
co

o)
@
tr)
co

o,
Yo

o)
F.
r',
F.

rt
@
o
co

co
lr)
@

O)
rr)
o|l)

s(o
o(o

or(o
lr)
(o

s
co
o
co

o(\I
E

r!

o

t
d,

o)
o
6

(o
o)
N(')

g
c
cc

c
(E

.E
(9

6
o
\<

C(!
ooE
(o

=

E
auooE(!

=

E
C)'-
c
0)p
c
f

a
E
J

o
a!
.E

o

5

(!
(-,
(E
o

c
(E

E
(!
o
(t,
TJ

o
uJ

.g()(!
o4

o
f
o:
(E
o,
u!

(o
E
(o
(,

-c()
(!
o
(go

oY
C'
o
IUo

ooo
o-



U)
Jx
o-
u)

tI
O
N
o
=6F

o
oF

@
ci

(7'

rri
e\lrf

o;
lr,
(f,

q)
f.-
|r)
c\l

@
@

rr)
d d

F.-

oq
(o
$

oq
ro
(o

\(\ls
N

(l
lr)
@r{.

Ci
@

a
@
N

e?
t(o

9'
.f

q
(')

O)
ci

q
rl,
tl
N

o

c
o
c

c?
o

q
N
ro

|rl
o)
(?)

@
oio

a
\l

a
N

q
o
N

!
(7)

3
F.
st

6i
6,

(?)

q,

o
C\l

o o o \
F(rt(,

c
C
ft

o
Ci

q
e.l

c!
o

(o
CJ

o (:) o o ry
t(o

a
c{

\lo o o o 3 o 0q
l.)
|o

o
.=
N

<) o q
c{

o o o o o c) o o o o o o o c)
N

6f
!
o

o
r-t

q
$(o

o a?
rl
al

q c o o 3 o)
c.j
@

o)
oi

\{ o o q
N

o sa
oro
N

c(
c
C

o o o o o o o o o o o o o D o o c q
o

tc
o
E
6

o q
O)(o

q
ros

N

r
$

do
(o
CJ

o r:
!c

o o
Cio

o o o
(.i

o o,
o I

FN
t

o
o

5

o q
o

F-
cd
!t

\lr) o o o o q
(o
N

a
@
(")

o 3 o o 3 o o q
l\
(\a

6-
o!o
=

o o o o o o o c o o o o o o 3 o q
o

(
,:
E

!

o
N

o o o 3lO o o o C\
(o

o o o o o o (9
o

l
-

o 3 (')
d

o? o o 3 u?
@

o q,

oN
o lr)

d
o o o o o \

N
T\

c
o
6
Y

o o 3 o o o c o o o \
F-

o o o o o c F
l\

aI
G

o o o 3 o o o D o o o o o o o o o q
c,

!
o

o .!
tr,

rr)
o

o @ o o o o .q
ro
GI

q
@
$

o o a) o o !
C')

ao
E
oEo

o o o o o o o o c o o <f o o o O o o
o

'tr
o
N
G
E
6-

o sl
Ci

c!
@
lo

o q
F-
c{

c u?
N
rr,

c o o q
rr)

o c a?.t
(o

o o o o!
6o
N

!lo
6lol
6l
cl
HIII

oq
(o
(o

rl
Nr)

ro
tri(o

c!
rt

o)
c;

c o o c c!
F.(o

q
O)
C!

o f o o f c,
N
€(,
N

=o
No
o
f

o c?
(o

3 oq
N

o o c o o o o o o o o o
(0

!
6q
t
c
O

o rr)
c.i
rr)

\
tr)

9o
lr)

F.
d \o o q

o
N

a
6l

o F-(o 3 o (, oq o o o!
lr,
(\a
N

Elop
6.:
6
o

C\(.
o

(o
q c o o o ra

(i
N

o
N

N c{
c.i

o o o o t-
6
at

g
oo
G
o6

o q
N

olo olo o o d
oc

ol: a
lr)

o c o o c ol
o)
ro

p
o
csc so,

Flol
q, IPI
o lN l\to)lolo)

(,
d,
c.lc,

(E

c

o,
o('t !t

o)

O)
ool

olqorl c
-lOlFo ld) lcr)
6lci ld
6) lo, lor

(.,

€
N
a.l

.9
a
@o

o
=o
.>
6oa
u,

5
.E

o

oo
GI



o
J
x
o-
U)
@tIoo
-9
-cl(u
F

(E
c
Eo

(u
(!
I
.(!
6
l-

o o o o o o o 3 q
F-

o o)
c,tt

q.a

@t
o <) o o o o o o 3 o olo o o o o o o o

(!
o
G

ah

c o o o o o c f:

t
c.'l

o \rt
GI

o o \o o \o o o 6t
(.i

o o oj
(o

o o c o o o o o

(!
o
(o
I

o 3 3 c c o o o
N

F.
d

o oq
N(\I

o o q o o o q o 3 o o o o o o o o o o o o

E
o

o o o o o o o o! o ao
q o c o o o o o c) N a

N
o .q

O)
C) <) o o o o o o

(o

E()

6
@

|f,
(.J

o o o o o o , o o o o o q
(o

o o
N

o o o o o o o o o o o o o

(g

oc,to

o o o c o o o o o o o o o o C c o o o o o o o c o o o

(E

=(!
(!
dt

o o o o o o o o o o o f o o o o o o o o o o o o o o o o o c)

I
(!
(E
d)

o o o o o o o q o
o,

\o o o o q
F-

o o q
N

o o o o o o o o o <) o o o o o

(u
(o
Eo
(E

(!
(!
co

(\,
oF

o o o o o o F. q
o)

CO
(\i
C)

o
@

c!
lo
|r)

o q
N

a q o o q.a

o
o q

rt
o o rl)

ri
F-

ao
t.-

o o o o o o o o o

op
(E

B

o o c o 5 o o o)
ci (o

t- o o o o o c c o o o o q o? o o o o 3 o o o o

=I6
=U\

o o o o f o F.
d

o o o o a:
ro

o q
F.-

o o o o q
N

o c o o \
@c\

\
@
N

o o o o o o o o

G

c
G
V

o o o o o o o o o o 3 o o o o o o o o c o o o o o o o o o o

oo
3Y

o o o o o o o c a(o o o a(o o o o o o 3 o o o o o \rt r:
$

o 3 o o o c o 3 o

(E
N
6
I

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o <) o

(l,

E(t
E

o o o o o o o o o o o o o o o o o o C o c o o o o o o (f o o o o

Eox
(o
Lr

o o o o o o o c q
@

o o ro
cri

o c 3 3 o c o o o o o o o o , o 3lo o o

Ec
(u
Eo
o
(6

6
to

o o <) c o c? oq
o)

q
tr)

o o F:
(o

o o a q o o o o qlolo
sl I

o ol{ o o o o o o o o o

o o o o o 3 o O)
c;

o o ol
o

o 3 o o o o o o o N
cci

q
@

o o o o o o o o o

.g
I
(u
-o(!
(!
co

G
o
L

c) o o o o o o o e?
F-

o o c?
F

o o o o o o o o o o loqlolo
o colo

dl(ol
o o

d
c!
l'-

o (o
rfi
N

o o

g
c
(g
2ok

o o <) o o o o o o o c ) o o o o o o o o @
oi

oq lo
o)lol

o o o o o o o o

(J
(E

(!
(L

o o o o o o c c q
t,-

o o c
F

C c D c c o 3 o o o o c o o O o o o o f, o c

(E
l)(!
IE
[o

c <) c o olo o o c o o o o o o o o o o o o o o o o o
((;

c!
N

c (')
,r;
N

o o

(o
o

E
c
& *

O)

6
ot-

O)
o
o)

o
o,
6l !t

o)

-ts6to
oto
F lco

o
(o
o)
No Io

as

oF

O)N
ro
N

!t
D
oo

(?)
O)
OI
o)

q
c

(E

oF

\t
co

6

oo
in6

o)
o
ct)

o
o,
ol
O)

I6
6
o
L

o,
lr)
o
6

o,(o
6
6

O)
F.
(t

;I6
*lE

F-
o
F-

g!
o'6
ooa

o
(E'6
(!
o

Y
G
o
Go

.E

(!'5
(s
o
d

r!
E
(o
o
Go

f
ul
(o
o
(E
o

6
.9ooo

d

(/)

J

E
,g
!(!
co

o)
o)
(E
o-

.,)
Co(,)
(u

=c
O
E
o)
C(!
o-
6
q)

Ec

o-a
o
o
6
.q(J
oo
U)

Jo
-9
co

o
oo

c
oE(o
c
(B

L
(.i
o)
!(!
F.



(!,
Jx
o-
U)
dltI
O
(f)

oo
(E
F

c{
o
o)(!
(L

'a
(g
cf-

(!
o
I
.g
o)F

o o o o c o 3 o 3 o o o c a
(7)

o C a
(f,

o o o o o o o o o o o o o o o o o o

(u
o
(!
tn

o o o o o c) c o o o D
,i
:?,

o o @
oi
(t)

oq o c 3 c 3 o C o o o o o o o o o

C(,

(o

=

o o o o o o o o o o o o
ri

o 3 o
(.i

o o o o o o o o o o o o o F.
d a(.,

(e
F
(c)

o (:

(!
o
(rl

o o o o o o o o o o a
(f,

o o a
(.)

o o o o o o o o o o o o o o o o o o

(E
C:,

o o o o o o o o o o o o o o o o o 3 o 3 <) o o o o o o o o o o o q
N

o (o
t-

o

(o

osE
O

o o o o o o o o o c c o o o o o o c o o o o o o o o o o o o o o o o

o
=6
6
co

o o o o o o o o o o o c
(.i
(f)

N
+

o o (f)

ci.rf

o o o o o o o o o 3 3 c?
(f)
(o

o o u'l o n
C!

I
6
(!
d)

o o o o o o o o o o o o o q
(o

3 C q
(o

o o c o 3 o o o o o o o o o o o o o

(5

oc
E
(E

(u
(o
co

(g

oF

o o o O o o o 3 o q
|r,
N

o ll.)
citt

c?

t
o
N

\ c!
(f)

o c!
N
(f)

c!

o o c) o f q
1r)

q
lo

o c!
o(r) t

^{o,
N

o o o q
o

o o -q
o
N

p
t
6

=

o c o - o o o o o o q
o

o q
N

o oq
N

o o o o o o o f, o o o o o o <) o N
CJ

c
f<(!
=(n

o o o o o o o o o o o $N
o cf)

d
C o o

oi
N

o o o o o o q
lr)

q
|f,

o o o o o o o q
o

o o o

(u
o
(s
x.

o o o o o o o o c o c o o <) o 3 o c o o o o o o o
o o

c.)
ci

o o o 3 o o

0)
!
fY

o o o o o o o o o o c a
|f)

q
$

o q
o

o n(o
lt)

o o 3 o o o o o o f o o o o

(u
N
G
I

o o o o o o ) o o oj
lr)
6t

o o o 3 o o c\{
ro
N

o o c) o c o o o ol
N

q
N

@
C,s

q
o)
N

o o o o o o oq
O)

o
E
(6
I

o o o o o o o o o o o <) o o o o o o o o o o o o o o o o o o o o o o 1o

so*
(6
LL

o o o o o o o c o c o o o o 3 o o o o o o C c 3 o o o o o o o o o o o 3

E
C
(E
Eo

o o o o o o o o o o o r)
(o

oq

@

o o o o (f)

d
L

o c o o o o o o o o o o c o o o o o o

.=(!
(!
m

o o o o o o o o o o o
d
c.l

F-
o;

N o o @
ot(r,

o o o 3 o o o o o o o o o o O o c o

=(!!
(o

6
c0

(E

o

o o o c) o o c o c) o o o a
F-

a() c) o aq
C!
N

o 3 o o o o o o o o o o o o

c
G
=o
F.

o 3 o c o o c c c o o o a
N

a
lr)

o o oq
c!
c\l

o o o o o o o 3 o o o o o o o o o o o

o
(s
E
(o
o-

o o o o o o o o o o o o o o o o o o o o o o o c o c o c o c o o o o o

(E
-o(!
(o
co

o o o o o o o o o o o c o o o o o o o 3 o o o o o o c o o o o o o

(E
q)

:c,
c
E

O)
F.(,
N

$
6

,,
D
no

6
o
F

c',
F-
rn
F.

(!
oF

t
@
o
CO

')on6
ii
or

o,
Toc

,}
f)

to
oo

(D
@
lr)
co

(t
o
o,

(')
o)
(\t
o)

$o
.q
c

E
o
!

(,)
do

(i(,
N

(u

oF

c)
r{)
o()

tIo(o
,Ir)
Io

3
o
@

c
cL

,
N
c
N

O!(')
o(o

o)
Yo

o,
|f,
orn

g)
I
|l,
(o

rc
F-
o
F-

O)
F.
l..
N

r(t
CO

o(D
,)
D
oo

CD

o
O)

y)

',N
')

a
g
(.,)

oc
t/,

LJ

E
ot
xoco

k
E
,g
I(!
Eo

6

o
(E
o:
tIl

q:
c\:(!
o5
ul

(!
Eo
o

c
(u

(!
o



a
J
x
(L
<n
@

E(J
(f)

Q)
!)
6F

(E
c
f
o

(E

(o
-v,
.(!
6r

o olo o o o o 3 o o o o o o o o o o o o o o o o o o o o o o o o o o

(!
o
(E
n

o o o C o o ) o o o o o o c J o 3 o
o

o o q
@s

o r
@q

o o o c

c(!o
C'
I

o a
@
o)

o o o o o o o o o 3 o a a o o o o o o o o o o q
o)

oq
(o
o)

q

N

u?
@ O)c!

o
o

o 3 o o

G
o
o

o o o o o o o o o o o o o o c o o o <) o o cY
s

o o o o q
F-

ro
itt

o o a
lJ)
6

q
I
ro

6
f
t()

o o?
o)

c o o o o o c o o a o o o o c o 3 o o
6

o o o 3 o o q
c!

c?
co

a.)
6t

o o o c?
ro
(?J

(,
oc
(J

o o c o o o o o o 3 o o o o o o o o o o 3 o o o o 3 o o o o o o

(!

=(E
6
(D

o F-
N

o o o o o o o o c o o o c o c, o o c o o o o o o o
,ri
N

o
,r;
N

o o o o

I
(o
(!
al]

o o o o o o o 3 o o o o o o c o o o o o o o o o o o o o o o o o o o o o

(u
(g
t
!6
(o

G
co

6
o

L

o oq
s$

o o o o o o o o o o o o o o o
ri

o o o c o o o o o C{
d

c?
@

o?
()

c?
N

o o

gp
c
(s

3

o N
ci

o o o o o o o o o o o o o o o o o f o o o c o o o c o o

c
fY
(u

=o

o q
o

o o o o o olo o o o o 3 c olo o o o o o o o o o o o o o o o

G
o
(!
tr

o coo o o 3 o o o c o o o o o o o f o 3 o o o o o o 3 o o o o olo o o o

oE'cf
Y

o o o o o o o o c o o o o o o o o o c oto o c c o c o o o o o

(u
N
(E

I

o (o
do

o o o o o o o o o o c o o o o o o o!
tr)

c o o o o o o o o o o!
(o @

o?
|r)
t

(t)

e.i
o o

E
E
(!
I

o ao
o o o o o o 3 o o o o o o o o 3 o o o o o o 3lo o o o o o o o o C c

cofl
(E

TL

o o o o o o o o o c (> o o o o o o o o o o o o o o 3 o o o o c o o o c

rc
c
6E
(.)

o o o o o o o o o o o o o o c o o o o o o o o o o o o o o o o o o o

(E

(!
co

,lo olo o o O o o o o o o o o o 3 o 3 o o o o o o c o o o o c) o o o o

.(ux
6o
(o
(!
co

([
oF
o]
C
(E

oF

o c o o o o o o o c o o o c o o o o o o c q
N

(o(t o o o o c!
N

o rr)
o;(r)

o o
6 (o

o o o <) o o 5 o o o o o o o o 3 oto o o o c?

N

o o c o olo sl
N

o ro
oj(o

o o o o o

o
(o
E
$c

o o o o o o o o o o o o o o o olo o o o o o o o o o 3 3 o o o o

(o
o
(U

o
(I)

3 o o o c o 3lo o o o o o o 3to olo o o o o o 3lo o o o o o o o a
6 (o

o

(!
o

T'
:q(L \i

O)

G,
oF

o)
o
o,

(.)
ol
(\I
o)

(u

oF

o)
ro
n
co

ol-
CDI(g
Nlo
olF

(7'
ot
(\l
O)

.B
c

6
o
L

o)
o(t!

(E

c

l6ql6
clF

q
c

E
oF

o)(.)
o(,

,)
Y
c

ll
@
o(o

o)(o
lr)
ro

rllo)F-IF.
dl,A
F.IN

rto
co

O|
co
lr)
6

o!
oo

!t
O)

,l
1.'

CD

Jort
o,(,
o()

t(o
o(o

@
tr)(o

o
.9o
o)o
U)

6
oY

c(!
oo
(!

=

coooE
o

=

E

=

Eo
Poo
(E
(,
F

6.
c\o(-)
I
Gol-

olr)

J
(E
()
F

oto
j
(!
q)
ts

(.)
o
ct)
(g
o-



U)
J
x
o-
U)
d!tr
I
C)
(t,
o)
4
(E
F

E(!
C
=
o

(E

ov
.g
o
F

o o o o o o 3 o o o o o C c 3 o o o o o o o o o o o o o 3 o !rt
t

q
@(o
$

oo
(u
a

ci
o c o 3 o o (\l

c;
o o o q?

F-
o (o

ci(r,

o o o N
c(,rt

c o c O C o o o o o o o o o(o
ro

c
N
(7)
t-

E
(o
-o
(Er

\(o .q
c!
t

\
N

o o o o oq

lr)

o o o o o o o o o o o c o o o c o o o o o o o
d
|r)
$

d
@
O)

(!

oo

o
C;(o

o o
,.i
c{

ri
i

co
d

N
c.j
o)

o q
6

o o o o <) o o
.t

F-
t-

o o o o o o o o o o o q
F-
@
O)

F-
6
N

(E
c

(J

o o o o o o o
oq

o o :q
(.) |f)s

o(.) o
Ci
lr)

o o o o 3 os o o o o o o o o o o o o oJ
F-
o,
o,

\(o
$N

(o

oc
co

o o o C o o o o 5 o o o o o o o o o o o o o o o o o \
N
$()

\
e\I
$ro

(E

=(!
(o
@

o o o o o o o o o c o o o o o o o o o o o C) o o o o o o o o c!
N
o)

q
$(.)
C\

x
(6
(g
c0

o o o o o o o o o o o o o o c o o <) o o o o o o o o o o o o o a
N
@
f-

q
(o

@

G
(ssE
(o

(o
(E
@

E
o
L

c 3 N
c.i

o o \(o
f.-

o a
(.)
(7)

q
1r,

c o o rl
(7)

co
c.i

a?
o

q
o,

c o o N(.) o o o <) o o o o o
do

3 .q
c{

].) q
(o
F-
N(o

@c!o
F.

p
E
(E

=

o c o o o 3 o o o o o o o o o?
o)

o o o?
o)

c c o o o o o o o q
o(n

o o q
c
).)

o,so
.q

G
f
Y(!
=t)

o 3 o!
c{

o o o o
N

o o o o o o o o o o o o o c o o o o c o o o (o
o;
@
$

q
o)
F,-
ro

(E
oc
(E
Y

o c o o o o?

(o

o o?

o
o o o o o o o o o c c 3 f o o o o o o o o c o o lr)

d
tr)
ro

co
No

o)

cfv

o o o c o o o o o o o q
N

c?
o

o o o o oq
N

o 3 o o o o o o O c o o @
cc;$o

a
o;
(.)

.E
(,
N
(E

I

o o o o o 3 o ro*lo
u?
1r,

o o o o o o o o o o u?
ro

o o o o o o o o 3 o o I$
o)(o

(\

o)

(!;
(E
T

o o o c o o O O o c o 3 3 o o o o o o o o o o o o o o 3 o o !C
(oo
o,

P
r)c,)

o
=(!
L1

o o o c o
s\,

o cc
v

o o o o o o o o o o o c o 3 C o o o o o o o o o $
d
@(.)

r
((i
(?)
$

E'c
(E
c
O

o o o o o C o o o o o o o o o o o o o c o C o o c o o o f, o o (o
tr)
o

J)

Dr)

o
6
(!
m

o o o , o o C o o C c o
(.i C;

o o o o o @
c.j

o o o o o o o o o ) a
N

.q
c\l

u?

o)lr,

q
or)o

.gv
6oo
(,
d)

6
o
L

o o o 3 o C o
N

o o o o o o o o c) o o C o o o o \
N(o

a
@qt
N

o c o
o;
o

@
o;o
@
c.l

o,
Nn

q
c(,
Zo

o o o c o o C o o o o c o o o o o o o o o q q
(o

3 o
cd
c{

q?
N
N(o

$N(o

o
(g
E
6
o-

o D o o (f o o o o o o o o o o o o o o o c o o o o o o o o o \
c\{(o
\t

o
F-
$

(t
-oo
6

(D

o c o o o c c
N

o o o o o o o o o o 3 o o o o o
N

o)
o;

o o o
o,

c?
IN
o,

r:
c!o6l

(!
o)

ic
c
o-

n
N
o
N

c',
F.
ro
F-

rc
6
oo

o)
@
rr)
@

O)
c!
CD

t
o,

(g
E

(!
o
L

O)
Tot

,ro
co

\tIoo
oI
ra

rc
F-
o
F.

o
F
ra
N

so
c)
@

o,
@
l{)
@

o)
(o
(,t
N
o)

s
o)

E
oF

I
CO

o
6

6
o

L

cr,
l.r
o
6

(o

oL

rt
@
o
@

6
oL

s
F
o
N

ol
F.
()
N

$(o
o
co

o,
c,
o)

o
o)
c{
C"

!a
o,

6
oF

(!
c

(!
oF

a
o
o
oc
Q

oo
!(!
o,l-

v(!
Eo
(U
q,
F

(!-C
6o
I(!
c)F

(!

o(,
6
q)
E

c)

Ecop
f

$
o
o)
(o
(L



U)
J
x
o-
U'
@
EIo(.)
_g
-o(U
F

(!
N(g
E
6
=

(t
!
-ooa

o o 3 3 3 o c C o o o o o o o o o o C = c o o o o o o C) o o o o o

.9(!
o
=

o o f o o o o o o o o o o o o o o o o o o o o o o o o o f o o

(o
lzo(!

o o f () o o o o o o o o o
^iN

n
N
N

o o o o o o o o o o c o O o o o

E
f,
o

J

o O O O o o o o o o o o o o o 3 o o o o o o o o o o o o o o O o

E
(u
.!
-cY

(f o 3 o o o o o o o o o o o o o o o o o o o c o o o c C o o o o o

x
n(!
I

O o 3 o o o o o o o o o o c c 3 3 o o c c c o o o o o c o f 3 o o

N
(o

(!

=

:) o o o o o o o o o o o o 3 3 3 3 o o o o o o o c o o o o o o o

o
(o
oo
o

3 o 3 3 o o o o o o o o o C o q
ro

3 J.,l

.,
o o o o o o c o o o o o o o o

(g

Eo(,

f o 3 o o o o o o o o o o o o t,
No

{,
Nr,

(f o o o o o o o o o o o o o 3 o o

o
oEo

3 o 3 o o o o .l
o

q
@
ro

o q
@
tr)

o o C) o o 3 o o o o o o o o o o o o o o o o o

Eo
(E

co

3 o o o o o o o o o o o o o o o o o o o o o o o o o o o

!(o
-o(o
co
(E
I

(g

oF

3 o o o o o @
(o
(o

q
N
ro

q
rr)
@

oi
roo
N

o o o O).t o)
C;

q
rr)

o o o o o o o o o o o o o o 3 o c o

5Io
o
F

f, o o o q
c{
(f)

o q
N
c.)

o o o o o)
<)

ol
O

o o o o o o o o o c c o o 3 o o o

(g

aoI

f o o o o @
@(o

(o
d
$l

u?
ro
@

q
N
F.-

o o o o?
sl

o o?
!t

o o o o o o o o o o o o O 3 o o O

'C
(6
N
(o
coo

(o

o
!

f, o o o o ) (.)
d

o o !')
d

o ) o @
c.i

o o co
e.i

o o o o o o o o o o o o o o 3 o o O

f
oc
(E
't)

f () o o o f o 3 o f (f 5 o o o o o o o o o ) o o o 3 o f o o o o 3

o(,
c(!

o o o o o ) o c o 3 o D o o o o o o 3 o o o 3 o D o f, o ) o o o o 3

(E

t
J

o o o o o 3 o o :) 3 o 3 3 3 o o o o c) ) o o o o o o o O -

G
o
oc!

o o o o o 3 o o o o o o o f, o o o f, o c o 3 o c c o 3 o o o o

oc

=(J

o o o ) o o o o o o o o o o o o o 3 o c o o o o (f o o o o o o o

(!
(!
--(u
m

o o c) :) 3 o o o (r?
o

o o (o
C.i

o o C og
c\l

3 f g?
C!

o o o o o o o o o o o o o o o 3 o o

$
f
o

6
o

L

{)
rc;

I'

ci
o o o o o o {)

N
rr,

\
ro

ao
ro

q
o

3 o Y \
@

F.
d

c.{
t-

c o N
C,(\l

a
N

o q.l

N
N

o o (f o o o o 3 o o o o

(E
o

!
c
d lf

(o

o
F

ot
o

(o
(,,
N
O)

s
O)

E
o!

rto
!

,
I
J)
D

cn
oo

ntt
N,: sl

,)

(!
o
F

t,
rl

ll
D

s

n
!
o
D

o)
o
6)

o
N
c,)

(E

c

(E

ot-

\t
co
o(o

,)
tc
o
D

o)
oo

v,
,t
N
t) s

or

g
o
L

O)Io
o
lr)

tI3
:o

O)(o
ln
(o

I
F.
o
L

,
r)

:o,
N
7)

(E

o
I-

o,lr)
oro

s
F.
o
F.

O)t-
ro
F.

ll
D

D

,)
D
r:
E

oo'6
ooa

G'o
(l
(,)

(E
o
CIo

(s
o
(E
o4

b
(!'6
(o
o

(o
o
(E
o

'6
ooo nv)

(!

I
(E
Eo

tr)
o)
o)(I,
o-



o
J
x
o-
U)
@
G.
Eo(o
_9
-ooF

.E
(!
N(!
E
(o

=

(g
E
-oo
u)

3 o o o o 3 3 o o o 3 o 3 o o 3 o 3 o o o o

.9
(E

o

=

o <) o o o o o o o o o o 3 o o o f f 3 c o f 3 :) o o o

(l,
l<o(!

=

o c o o o o o o o q
rr)

o (f q
6

3 3 o 3 3 3 3 3 o 3 o o o o 3 o o 3 o c

!
l

J

o o O o o o O o o o o o o o o o o o o o O o o o o o o 3 o

E(!:c
Y

o o o o o o o f o o o o o o o o o o o o o o o o o N
C.r

ClI
cciN

o o 3 3 q
oo

o

.v,,:
N
(E
I

o 3 o o o o o o 3 o f o o o o o o o o o o o o o o o o o o f c o o

N
(o
c
(o

=

o o o o o f o f, o ) o o o o o o o o o o o o o o o o o 3 o 3 o o o o

E
o
o

o o o 3 3 3 D o o o f o o o D o f o f o f, o o o o o o

N
E(!

o o o o o o o o o o o
<fo +o

3 o o ) o D o ) o f f c o 3 3 o O o c

o
o
O

o o c o 3 c o o o o o o o o f, 3 o f, 3 o o o o o

E
(o
(E
m

C o o O o o o o o o o o o o o f f, 3 = 3 o o o o o o o o o c o

15
(Eo
(6

a
(E
I

6
oF

o o f, 3 3 c o o o c!
F-(o

q
O)N

o o @
(fJ
(o

o o o o o 3 3 c (o
d

o o o o q
tr)

o
(ri

q
t

o

cI
(I,
(5
k

3 o o o o o 3 3 f o q
,)
!

o ) qc

o)
N

o o o o o o o o o o o o o o 3 o o o o o

(u
co(s
T

c o o o o 3 3 3 ),1 o f Nl
f.-(o

o o o o o o o o o 3 q
ro

o o f, o
J.)

o
c"j

o q* 3

(u
N(!

oo

6
oF

o o o o o ) 3 c o o 3 o o o 3 o 3 o 3 f, f 3 c
w

o o o o
+

foc
(o
t

o o o f o o o o o o o o o o o o 3 3 3 o o o o 3 = o o o o o o o 3 o

(o

(!

=

o f, o o o o o o o o o o o o o o o c c 3 c o o o o o o o o o o a a o o o

(E

f
(!
J

o D o o c) o o o o o o o o f, o

ooo
o

o o o o O 3 o o o o o 3 D (f o D o f, o 3 o c D 3 o O
.t

c o o o
+

o
'a

o

o o o o c o o o o o o o C' o c o f o c c 3 c c o o o o o o o

(!
(o
.=(!
ao

f o c o o o f c O 3 o ) o o c) o o o o o o o o o o o o o o o o o o

(o
c
fc
i-)

(!
q,

(E

o
F

o 3 o o o o o c'!
o,(o

N(o o o o c!
(oo

@ o oq c) ) o ) o D o f o ,
r.jo

o N
lr)

a @
d
F-

c?
F.

c!
6l

3 e,
(t
@

=

1C

d
(E

o!

o)N
ro
N

6
oL

rl
D

D

,:
D
<)€

6
oF

o)
Yot

g)
F-
loN

$
ao

o
co

O)
co
ro
ao

O)
o
O)

c)
@
o.t
O)

lro
(E

c

(,
o
F

o)
o
6

(o
o)
at
o)

(I,
o

L

,()
,r)

$(o
o(o

O)Ilr)
(o

$
@
o
@

(E

oF

o)
N
o
N

o,
(?,

o
(7'

o)
Yo\t

o)lr)
oro

o)I
rr,(o

q
F
o
N

o)
F-
lr)
F.

!io
oo

O)o
,.1o

o,
o

n
,l
N

',
$o)

(o
oF

O)
o
O)

o
.qo
oo

(A

E
C

(Ir
C

!(
T
c

o
Go
IJ

(E

E
(I,
(,

c
(I,

(E
r,)

6
oY

(o
o
o)
(q
o-



U)
J
x
o-o
@
x.
E()
(.,
o)
-o6
F

(u
N
(o

(o

=

(o

-ooa

o o o O o 3 o o o o o 3 f 3 f q
o

o o 3 3 c

.ooco
=

o o o f o o o o o 3 o o o 3 3 3 3 3 3 3 o o o 3 o c c

(!
Io(o

o o o 3 o o o o o o o a
(.J
C\l

a
(f,

a!

3 3 o o o o o o o o o o 3 o o o o 3 o o O

E
:f
o

J

o o o 3 o o o o o o c) o o o o o o o o o o o o o o o o

E
G'
.=
Y

o o o 3 o o o o o o o o o o o <) o o o o o o o o o o o o o o o o

I.:
N
(U

I

o o o o o o o o o o o o c c c o O o o o o o o o o o o 3 o o o o o

N(!

(!
I

o f o o o o o o o o o o o o c o o o f, o O o o o o o f o o o 3 o

(U
oo
5

o o o o o o D o f o o o o o o o o o f o o o o o o o O a , 3 = O o f

(u

Eo

o c o o 3 3 o 3 O 3 o 3 o o 3 o 3 o 3 o ) o o o o c o o

o
o
C)

o o o o c o f, o ) o o o f o 3 o 3 o f o f o 3 o o O o o 3

E(!
(!
!

o o o o 3 c 3 f 3 o 3 o 3 3 (3 o 3 o 3 3 f, o f, = o 3 o 3 3 = C

ro
(U

-ooco
(U

I

(g

o
L

o o o o o o o q
(oo
N

q
(f)o
N

c 3 3 o o 3 3 3 o -t
D

f,
D

o c o o 3 o o c

c.
.v,
(E

(g
F

o o o o o o o o .t
lr)
o)

a
lr)
o)

o o o o 3 3 o o o o 3 3 3 3 3 = = 3 o o o o

o
o
(tr

=

o o o o 3 o o o o o c!
@

o{
@

o o o o o o o o o o o o o o C?

@
o (f)

d
o o o 3 3 o o f,

'E
(o
N(E
s,oo

o
o
F

f o o o o o o o o o o o o (f)

.fo
N

(o
s
@
N

o C!
o
lI.)

o o q c,
c.j

o o o !
ro
N

q
o,
cf)

@
(fi

a
rn'
N

o o
O)

3 $
F- \

e{
q
(.J

!

f
ocoa

c O o o o o o ) o 3 o 3 o o o o o 3 o 3 o o o p q 3 c!
(o

f f ': c c!
N
(t)

f 3

(g

(,

=

o o o 3 3 J o 3 o 3 o 3 o 3 3 o O f o
+N

q.a

N
f q

(o

3 c o o o o

(!

=(!)
o o o o o 3 o o o o o 3 ao

Io

:o!c
(o

o 3 3 q u?
(.,

3 3 ro
:.)

,
!

o o o o c
(rJ

c
C\I

o

(U
oo
,c,o

o o o o o o o o o o C c
c; c;

o c!
o.r,

3 o o o o o o o o!
o

c .t
o
rf)

o C) a
co

(.,
CJ (cJ

o N

oc
,E
()

o f c o o o f o o o o o f, o q
cf)rl
$

oq
(7)
tt
t

o o O o ) o o o o o o o o o 3 c I
(?,

o

(E

(t
.=
(o

TD

o o o o o o o :) 3 3 3 3 3 D o o o D c 3 c o f c c 3 c 3 o o o f o o

(g
c
fso

ii
oF

o o o o 3 o o o o c a 9 o o 3 o o (t
((; +

c?)

o t-
oi

!o
,l

u?

c\t

lr)
d

.f)
d
N

lr)
d(\t

@
oi
lr)

o o a
tJ.)
ro

q
o)(o

q
rr)

o)
(o

q
GJ
F,.

F.
c\i

(!
0)

E
c
o-

D,
N,

(E

ots
D
rjs

(o
o)
c!

-6

o
F

(?,
CD

N6
(!
c

6
o
L

o,
o
6

o
or q

C

(!
o
!

o
c

l!
oE

.E
c

6
o

o,
(?)

o(.,
o,
Yo\t

o,
lr)
o
tr)

$
ro
A(o

O)I
|r)
(o

rtt-
o
L

O)t-
lr)t-

sto
o
@

o)
@
ro

O)
o
o,

(9
o,
(\I
O)

t
ct)

i6
o
F-

o,
co
o

o)
Tos

,)r)
or)

lrIo(o
o,I
Ir)
(o

s
F.
o
N

o)
r.-
ro
N

<t
D

o
o
.go
ooa

(!
oo
E,(!

=

g
oooc
o
E 5

o
_o
-o3
e.

E
(,
o
(l,
oL

oo
I
(g
o,r

v-oo
l-

|f)

J(u
o)F

I-
o)
o)
(E
o-



U'
J
x
o-a
co
E,
Io(')
o
o
fi,
l-

.E
(u
N
(E
t
(u
E

(!
E,
-oo
t

O o q
o

o o o f o o o o o o o o o o o 3 o o q
rr)

a(ot
o
N

(f o o q
@
F-

(r?

(o
cf)

lr)
rri
(?)

o
(E

o
5

o 3 o o o o f o f o o o C) o f o o o f o f, f 3 o C c o o O a
D,
D

c
CO
o)
@

(g
r<oo
5

3 3 c o o o 3 o c o 3 o 3 o 3 3 o 3 3 3 3 f, o o o
c.j

o f @
o!c
$

o
,l
c

f
o)

o o o o o c o 3 O o o o o o o o LO

Eo.!.c
Y

o o o O
o
N

c{ o oq
$

alrl
3 o 3 o o q

No
o o o o O 3 o f o o o a(oo

@

oi
rr)
o)

J'il
(o
I

o o 3 o o o o o o o o c o o o o o o tr)
c.j(o
c!

q
(')
(o
N

N(!
E
(E
I

o o o o o o o o o o o o o o 3 3 c o o o o o (o
(r)

(o
(?,

o
(,
oo

o o 3 o o o o o o o o o <) o o o o o o o o o o o o o o o o @
cCJ
tr)
F-

!
sf(o
N

(E

E(!
o

f o o o o o o f o o o o o o o f o o o ) o o o o o o o q,

o
N

o o.i
N

oq
N
N
@N

CJ(o
f..
N

o
o
rl

o o o 3 o 3 3 f 3 o 3 O o o o c 3 f o o o o o o o 3
+3q

a
n
:lc
<t

E
(E

(!
n

o o o o o 3 3 , 3 f o D o 3 3 o q)
N

r)
c.i

3 r
t-(o

f o o o D o 3 o
ri

ro
tfi
@
6

E
(g
-oo
o
(5
I

(U

oF

o o o 3 o a
o) o;

C.l

3 c o o t) o o o o 3 o l 3 c (oo(o
@
r-
ro
(7)

s
.Y
(U

oF

o o o o o o c c o o o o o o o o o o (f o o o o 3 3 o o a(o
$6

q
$
@

(!
a
(E
T

f 3 o o O st
oi o;

N

o o o o o o o o rr)
cci
(f)

o o o o o o o c c c c o o tf'
d
lr)o

q
c!
$(.)

'=
(!
N
(o
!oo

o
o

3 o q c 9
CO
NN

o o?

N

o a(o
N

N
@

\
r,

o o o
3

o (,
o
N
N

o o o 3 o f,
'Qf.-

q.l
t-

o o o f
lri
N

:.J

dq
<t$

N
@
$
co
|r)

o
C(!
't)

o o o o
s

3 (\
o
N

o c :) o 3 3 f ql
o
N

o f f 3 o o o 3 o 3 \o
lc

.q
$lr)
o)

(o
oc
(E

=

o o o o o o o o o o o o o o D 3 o o o
r-o
$

(o\t

(E

3
]i
J

o o q? o
cci
c\I

o o o o c!
N

o o o o o ol
N

o o o o o o ro
N

q
t-

o o o o
rri
c\t

o
@rt q

D
)c

(u
ooto

c o o o @
(o

o \ 3
o;
N

@
o o o C) f,

tr)
d o ) o o o o o o o o 3

(.i
(o
(7)

(cJ
o,s

oc
=O

o c C o N
tri

3 3 @
(o
$

f c CJ
Ci

)
t-
$

) o 3 o 3 o 3 o 3 3 c (',
(oo

rq
N(o(o

(q

o
=(t,
ao

o o o 3 o 3 c o o o o o o o o c C c o f = o o o q
r?)o
$

q
o,os

(o
E
5E()

6
o
L

D o
ri
!

dlit
@
c.j

(o
d
@
N

o q
rJ

s
(.)

:?
!)
:o

oo q?

co

o o o D
+

g)
d
o)

o o c) o o o o o o o o o o c.,l

CO
@g

g)

O)
co
N(o

(!
o

E
c
E

o)
@
roo

(o
o,
C\t
o)

\t
O)

(u
(E

o
L

o,
Yort

o,rl)
olr)

tIo(o
o)I
rr,(o

rt
F-
o
F-

O)
F.
|r)
F-

<t
!

!

,
D
r)o

o)
d

(o
O)
OJ
6)

<t
(o
oL

{o
@

G'
oL

,r)
rl

t
o

!c
CO

o
@

(E

o
L

\t
F.
o
N

,
r,

si
@
o
co

,)
,

:o,
N, $

ct)

(!
o
F

(!
c

o
o
L

@

v(s
o)

L

.E,
C]

=G'oF

(u
0!(,
(D

(!
o
Yo
(D
L

c
o)p
l

@
oo)
(u

o_



q
Jxt(L
U)
co
E.
I(J
(o
c)
-ooF

(!
c
G)

o
Y

o
.oz

o o o O o o o c 3 c 3 3 3 o o o o ) o 3 o 3 o o o o o 3 o f,

(!
=(I,z

o o o f o o o o o o o o 3 C o 3 3 3 o f o f o o o (f 3 3

.o
-Y(E
J

c o o :) o o oq o o og o q
o

q
(o

o o q
f.-

o o o , N
c"j

:\,1

D
I{ 3 3 c I o o c

z
=o
:z

o o o o o o o O o o o O o o o o o o o o o o o o o o o O o q
6

q
(o
c!

o
-c.I
.(E
I

o o o o o o o 3 o o o o o o o o o o o o o o o o o o o o o (o
(ri

,.:
tL
o-

:oY

6
o
t--

o O o c o o l o f o o o o 3 o o o o o o o o o o o o)
CC;

o q
c!s

f !
r.rJ

o o o o

(g

1'
(U
U)

o o o o f o f o 3 o 3 o o o D o 3 o o o o o o o)
d

o ro
(\i
\t

f a
ro

o o o o o

f
:<

I

o o o 3 ) = c 3 o c o c o o o o o o o o f o o o o o

)
e
(E
Y

c o o o o o o o = o c c o 3 f o o f, o c o o o o o 3 o

coo
)

o o o o o o o o o o o o c 3 c 3 o f, o f o o o O o f, O

!
(o-)

6
oF

o o c) o o o q
c.,

c!
d

rj)
o

o |r)
r-
lr)

o o c? o a?
o,

o o o q
o
N

a
r.()
N

c 3 o o o o 3 3
cci

o

o
.(,
a
o-

o o o o o o o o o o o o o c? c 3 (.) o o o o o o o o o o

o
ooz

3 o f o o o fr)
N

lr)
3 o N

Lri
$

o 3 q
o

c o @ f, o o o o o o o o o o o o o o o

E

-

3 3 3 o o f 3 f o , o f o 3 o o o 3 o 3 o o c o o o o f 3 o o o o

_o
E(!
E()

o o o o 3 o oq ()
o

cl
N

3 f, o f, o 3 o a
|r)
N

.t
lr)
N

f, o o o c o o o o m
d

D

(E

o
'6
dl

o o o 3 3 o o o c o o o o o o 3 o o o 3 3 f f c c o o o o f, c

=(E
E
(u

o

(o
oF

o o o 3 o c o o o o o o o o o o o o o o o o o f 3 q
(o a(o o o o (o

C.l
f, c 3 o <)

oc
(o

L

o 3 o o o o f o f, o c) o o (f f o c o o O o o c c o o <) o o o o o o o o o

,E
-co
.9z

c o o o 3 :) o :) 3 3 3 o f f o o o o (o
(o

\q
@

o c) o f, o o o o o

(U

o(!
c,
:.,

o o o o c o o o o o o o o c c o c o o f f c c c c o o o o c o o

(E
N
(E
E
(E

I

(E

o
F

o o 3 o o o ao
N

cc;
lr)

o qq

@lr)

o o o q
F-
N

o u'l
6l
rr)

ao
@

o o o o o o o o o o o f 3 3 c c o

,g
(5
E
f

3 o o o f 3 3 3 D D ) o 3 , 3 o ) o :) o 3 o o O o o o 3 o c o o o o o

(E
o,

:o

E t
O)

(l,
oF

o)
oo)

r),
Ntr $

o)

i6
oF

$o
o

o)
@
rr)
@

o,
oo

roo
N
o)

tlo
(,
or

o)
F-
ro
N

t(o
o
@

6
ra
ca

O)
o
o,

nt:
N (E

c

(!
o
f-

to
oo

O)
co
rr,
@

o)
o
o,

(o
O)
c\t
O)

\r,
(E

o
L

,)o
n

tq
o(o

o)I
rr)(o

rt
F.
o
F-

O)
F.-
!o
t.-

rv)
o)
N
O)

6
oF

O)
ro
d
lr)

s
F.-

o
N

,:
fl\

s
@
o
@

O)(D
ro
@

o
,go
q)
oai

o
o(!
o4

:<
(!'6
I

l

fi,
ooo

E
(u
(J
(E
o

u-l

(o'5
(!
o

Io
o)oo n

tr

E
,g
I(!

o

O)
o)
o)
(o
L



o
J
x
o-
U)
dlt
Io(o
o)
-o(u
F

(5

c)
(!
Y

E
CoIz

) o o o o o o o 3 o 3 o f o o o u?
(\l

(o
d ci

o O)
d

o o o f o 3 f 3 f, 3 3 o o o

(E
f
oz

3 3 3 3 o o o o o f o 3 o f o o o c 3 3 = C o 3 o o o o o

9
zo
J

O o o o o c!
(o

@
(ci

N

r.-
o :) o j,

o o c, o o o o o o o o 3 o Y(o
o o a(o o

z
so
Y

@
e.i(o

3 o o O C) o o o o o o f o o o a O o o c o o oq
tN

3 o ?
c!

oi
o)

o o o F-
$N

o

o:
,gI

q?
(o

3 o o O o o o o @
tri

f o 3 o D
ri

o o \
(a)

q
(f)

3 (,
oi

3 o o 3 o 3 o li
q
c\

o o o (a)

do
N

o

l!
o-

.s6Y

E
o
L

3 o o o o o o o f o 3 o 3 o o o o o o o o (f o o 3 o = O 3 3 o o o o o

(E
E,
(!
U1

3 3 3 o o o o o o o f o f, o c o o o c - c - c c o o 3 o 3 o 3 o o o o o o

f
Y
f
I

3 3 o o o o o o o o f o 3 f, D o C o o o o o o o 3 o 3 o o o o o o o o

=(o(
o o o o o o o o o o 3 o 3 c f o o o o c c c c o o o 3 o 3 3 3 o o o o o o

oo
()

c) o o o o o o o 3 O 3 o 3 f 3 f, o C c o o o o o o f 3 3 3 3 o o o o o o

t
(o
a

E
ot-

co
ccj

o o o o o f o f q,l

v
CO

U
ot

f, 3 ,
+,

3 o o C o c o o o o 3 3 3 o o,
@
$

F.
+
N

o o q
c/)
t-

o

o
.9
=o_

o o o o o o o o D o?
6 (o

N\ 3 O o o o o o o o o o
D
N

o o o o c.)
cci
N

o

(E

lo
(o
z

o o o o o o 3 rl
lo

q
Nn

a
rsl

3 f, o o o o o o o o o \
$
N

o o o
+v

o

il-
(o-

o o o o o o :) o f o 3 ) o o o o o o o 3 o o o o o o f, 3

-o
E
(u

o

(o
cC;

o o C) o o 3 3 a
(f)

N o
d
N

f 3 o ) o o o o o f, q
o
N

o o o q.a

o
N

3

o
I
(o
m

o (f, o o c) o o o o f 3 o 3 o f o 3 o 3 c O O o f, o 3 3

(g

E
(o

o

(g

o
F

o o o o 3 o o o o o o o o 3 f f o o c o o o o o F-
CJ

@ ao ')
3

l (f)

o,

!c
(u
!
F

O o f c o o o o o o o o o o o o 3 o o 3 3 o o o o o f, o o o

,E
.co
.9z

f, o 3 3 o o o o o o o o o f o o o o o o o o o o o o o o 3 t.-
d

rc ao
o

oi
o

(U

o
G

f 3 o o o o o 3 o f, f c o o c o o o o o o o o D o c o c\t
CJ

<) N
o

o

't
(o
N(o

C'
I

6
oF

o o o o o o o f o q
r,

3 o (f)

I(o
q
,)o

f o o o o o c, o o o f, f c Nc{
C.l
CC;
N

o o o o ryoo

.9
(!
E
:l

o o o o o 3 3 3 3 o o o o o c o 3 o 3 o 3 o 3 3 o o o o o o o o o 3 l o

(!
o

1'
c
0-

(o

ot-

O)
F.-
ro
L

(E

ot-

<l
D

E

,
D
r)
!

E
oF

o,
Yoit

o)
F.
to
N

I
@
o(o

O)o
r',
@

o,
o
o,

(?)
6)
N
o)

tf
O)

o
c

(E

oE
o)
o
o,

(f)

O)
c\.1
o)

(s
o

,tr)
()

rt
?
lo

,I
f)o

rt
D

!

6
o
F

,:
N

N

o,(r,
o(o

o,
Yoq

ct)
ro
o
|r,

(D
Ilr)(o

v
F,-
o
N

o,
|..-
lr)
N

<t
D
f
:c

o)
@
lr)
6

o)
o

,)
N, <fD

(g
o
F

o,
o
ct)

o
.9o
oo(h

E
,gI
G
s.o

E
GI

I
(E
co

f
o2
(u
o
J
tlJ

f
o
oo
=IU

(!
E
(E
rr)

c
(u.C
G'(,

6
o
!<

o
o
o)(!
o_



o
J
x
o-o
co
&.

=C)(')
-g
-o(E
F

(E
E
o)
(u
Y

=o.az

o o o 3 o f, o 3
i
I),

J'

3n
',

3 3 c f o , oq
|r)

f, o 5 o o o o c c @
tri

o o N f, c o o 3

(o

6z

o o o o 3 o 3 f q
N

o o o o o o q
(\l

c *q
6

q
o)
\l

o o o ,

.o

.Y
(l,
J

c o o 3 o o o o o o o o c
+ @(o

N o D o 3 o 3 q
N
@

o,
c.io

(o
c!(o

N
rio

3 3

z
soY

o o O 3 o o c c o o o o o o o o = c'l
N
N

9
$N

o \ 3 o \
C'
6

o
@ \

ro
|'-
t-

o

I
.(oI

o O o o o o o o @
do

oc
(r)o

o o o o o o o o O O oq
N

o o c @
N

o o o o o

6
o!

o o o D o o o o o ) o o o o o o o o o o o 3 c o o o o :) o o o o

(E

r,o
n

O o o o o ) 3 3 3 , o f o 3 o o o o o o o o o o o o o

o-

f
e
(E
Y

Y
o_

o o o o 3 o o 3 o o o o o o 3 o 3 o 3 o c o o o O o

f
.9

Y

o o a o o o o o c o o o o o o o o o o o o 3 3 3 o o o o o o o

co
o)

O

o o c o o o o o o o o o o o o o o o o o o o o o o o o 3 o o o o o o

E
(E
a

(E

o

o o c c o f o o o 3 o 3 3 f 3 o o o o o f o a
@
N

(o
tf o F-

d
o)

@
oi
@

O)
oi
ro
N

o o o o o
D

(E
!
.o
o.

o o c o o f o o 3 3 c :) 3 c c o o @
+

3
c.jN

o o)
t-
@

f = 3 o o 3 3

:o
(uz

o o O 3 o o o o o o o o o o o 3 0l

o
f, q

NN

q,b
q?
c.,$

o o c c O o

o
o

o o o 3 o o o o o o o o o o o o o o o c c o o l o o o o o o o c c

o
Eo

<f 3 o o o f o f o f o D o f o o o o o f a
@
N

o o -q
@
N

f, o o O o F-
cd

(E

=o'6
co

o o o 3 3 o f c c c 3 3 3 o 3 f c f f o , o 3 o o o o o o 3

a
(o

E(!
o

6
oF

-IE_.

c
!
F
.g
!o
.cz

o o l!, o N
o;

(3 o c o o o o o o o o o a
N

c o o a
N

o o co
N \o (o

3 c o

) o 3 o o o o o o o o o o 3 o o o o o o o o <) o o o o o o o o o o o o o

o c!
O)

o
O)

c o 3 3 f o a
N

5 o 3 o 3 o 3 9
N

f, lr)
N F-

CJ (o
:) c

(u

(o
E
(9

o o o 3 o o o o o o o o o o o o o o o o o o o 3 o o o o c c o o o o o

(o
N(!
c
G,
I

(u

oF
.E
(!
1':)

o o o o o c o 3 3 f, c q(t
N

9
(.,
N

D o o o o o f o c) o o o o o o o @
o

o o o :) o

o o o c) o o <) o o o o o o o f f 3 c f O c o o o o o 3 3 o c

(E
c) c

.L

(o
o,
N
O)

6
o

O)
@
lo
@

(o
o)
N
O)

i6
oF

(a
O)
N
Or

o
c

(o
o
L

ol
o
6

6
o
L

(E

c

(u

o G,

C

G
o
L

.E
c

o)(.,
o 1

o)
ro
o
6

o)I()
(o

o)
F.
ro
N

o)(D
r')
6

o
C)
CD

(.,
o)
N
o)

tt
ct)

(E

oF

o)
rr)
o
(fJ

O)
Yo!c

,)o
6

$c
lo

,)I
ro(o

il
t'..
o
L

O)N
.A
L

q
co
o
co

oo'o
0)o(h

ooo
(E

=

cooog
o
E

c

a
o
_o
-o:,
E

P(!(,
(!
o
F

oo()
I
(E
(D
F

ro

I
(E
oF

r',

J(!
oF

o
o)
(E
(L



U)
Jxt
o-o
dt
x.
Eo(.,
o
-o(!
F

o

o
(E
Y

.C

o
.oz

o o o o f.-
d
co

(., q
N

o o o o
ot

o o o o o o o o o o (o
a-(.)
co

c.io
O)

(o

Ez

o o o c P
<ta

o o o o o o o o o o o a
F-
C\,1

oq
lr)

o c!
(o
(o lri

rort

q(,
<.(o

.oci<(!
J

o o :i

N

o o c,{
c)

o o o o N
a

o o o o o q
@(o

q N
oi

o ao(o w
t--(t

O)
F-

z
(E

oY

O o o 3 a
<t

o o N o o q lr)
(c;

o o o o o o o o o o o a
(f)

@

o o a
CO
@

@
cci
lr)o

C;o(o

o
!v

=

o o o 3 o o q
N

n
N cci

o o 3 F-
c;

o o lr)
c.j

o o o o o o o o o o o o o @
d
(f)

t
do
@

l!
o-

.!11
(u
Y

(g

F

o o o o o o o o o o o o c c o o o o o o o o o c
oi
c{

@
n

c\l
c!
ro

..i
o,

F-
c;
O)
@

cv:
(r)

c\I

(o
!
!(!
a

o o o o o o o o o o o 3 c o c o o o o
oi
c!

oq
t

oq
I

F-
d
$

s
co
CO

q
I
@
$

v,
f
o-

o f o o o o o o o o o o o o o o o o o o f o o o o o o o o o (ov (o
rf

=(g
\l

o f o o o o o o o o o o o o o o o o o 3 o o o o o o
CJ
N

CJN
(f)

O
I
rOo

oo
(j

o o o o o o o o o o o o o o o 3 o 3 o o o f o o o c.)
l-N

CO

l-c{

:o
,i
Nn

')':!o

(6
2

(u

o
!

o o N
d

o f o o o q?

o,
o o O o q

o)
o f o f, o o ) o f, o 3 o o

ri
N
O)!l

(fi
O)
rr)
ro

(u
co
l
I

o c o o o o c o 3 o 3 o 3 o f o o o 3 3 o o 3 o o f o \(o
o,

(o
(o
(r)

o

o
(u
z

3 o o o o o 3 f, 3 3 f f D o f o 3 o f f f ) O o (9
(7'

q
(r)
O)
tr)

!
o-

3 c O o 3 f = f f 3 o c c o O
(o CO

-o
E
(o

o

c c o o
ri

3 - 3 q, c 3 q
,,

o o o q
@(.)
@

tr)
coo

N

€
G

co

c o 3 o o o o o o o o o o o o o o o o o o o o ro
d(o
$

ro
c.j(o
Q

(!
E(!

I

o
F

o o f = 09
lf
$

\
@
c!

q
o
c')

F.
ci

o o o o o o o o(o o o o o o o o o @
CJ

o o c{ oq
c{

@
c"j
CO(.)

m
ri
@
tr)

Ec
(g

F

o c o c.) |.,-
d
c!

(lq

o
o)

N

o
o o o o o o o o o(o o o o o c) o o o o o o a

co
rr)

"qrf
@(o

,EEo
.9z

D o o o oq

I

o o o 3 o 3 o o o o o o 3 o f o o a
Ci

o o N @
..i

CO

d
@
N

@
d
@(o

oo
o o o o c f 3 3 f, o 3 o 3 o 5 O 3 c o 3 o 3

t-
ro

(o
r-
ro

(E
N
(E
c
(E
I

(!

F

o o o ) q
o

a
ci
N

N o oq
t a

tr)
o o o o 3 3 {)

}io c.j
c,
c{

c o \
F.(o N(o

c!
lr) "q(r)

$

o
c\I o

q,

cjc{

o c!
No
N

r.-
c!.fo

rr)
O)
N

o
(o
E
:f

o o o o o o o o o o o o C o o o o o o o o o o o o c co
dsN

@
d
$c{

(o
o)

o
d

CD
@
|r)
@

(,
O)
(\,t
O)

r{>
O)

-i
c

(E

o
!

o)
Yo
I

,!o
cr)

tt
Io
@

,)o
.)
D

$
F.
o
N

,,
r,

s(o
O
@

,)
tc
r)
D

o,
oo

o,r
N, rv

CD

(o

ot-

!t
ro
(fo

(l,
o

O)
ro
o
ro

(!
o
l--

s
oo

(g
or

s
F.-
o
N

,)
o

$
@
o
co

o)
o

(?)
Ol
N s

O)

(!
o
F

q
c

(tr

or

a
o)'6
0)o

(h

@

v
(u
(D
F

oc
3
.g
(E

I

'E
(E(,
-v.
(E
q)
F

E
G
I
Y
(E
o

E
c
op
c
l

N

o
o)(!
o



@J
x
o-o
cotro
c.)o
ooF

6
(!
6
.=

=

(U

o\l

o o O o o (',
(\ q

o
o F-

d
q?
co

o o o o o o o o o a?
(o

c
d

o o o o o o o o o o o o

.co
(E
I

o o o o , 3 o o o o o o o o o o 3 3 3 c c C c 3 o o o o o o o o 3 o

o
l9
6v

o c o o O o o o o \
@s

o F.-
dv

o o o c 3 O 3 (.)
N

a
@
ct

lr)
t

o o o o o o o o

=fog
I

O o o o o
,)\ !{ o o 2

:.) = lr)
circ

@
((,

O o o
<l

o o o f, o O o 3 o o o
c.j

o

c
(E
-oo(,

o o o o o o o f o 3 o 3 o 3 o o o o o 3 o o o o o o o o o o o o o

TL

o-
(o
!a
(o
:o
(tr

o
F.

o o 3 o f o o o f o o o o o o o o o O o o o o o c o o o

(o
rc
(o

=

o o o f, o o o o o o o o o o c) o o o o c o o o o o o D O o o

(u

()

o O o f, 3 o o o o o o o o o o o o o o o o o o o o o o o o o o o

Eo
(!
n

o = o o o o o o o o o o o o o o o o 3 3 o o o o o o o o o o 3

(E
.=
E
fV

6
o

L

3 o o o o c\
N N

o o (.,
oi

o o o c o o o o o o 3 c o o o o 3

s(!
=sa

3 o o o o f o 3 o 3 3 o o 3 O 3 o f o c o o o o o o 3

o.=
E
=Y

3 o o o o f N
\i N

n
,i

3 D o o o 3 3 3 3 3 o 3 o D o O o o o o

lC
(t,
!o

3 o o o o o 3 o 3 o c o o o o 3 o f, o o o :) o o o O o o o o o

iz
-o(E
(g
(D

o o 3 o o o o f o f o 3 o 3 o o o o f o ) o o o o o o o o o o o o o

joo
(!
(D

f, o o o o D o D o 3 o f o o o 3 o 3 o o o o o o o o o o o o

'a

=f
!
)l

E
oF

o o o o o 3 o m
d

ol I3!)
o f o o C o o o t)

r;
o u?

coN
Nrit o o o o o o o o o o

(o

EY
5a

o o 3 o o o o 3 o o q o o o o C) o o o o o o co
d

CO

d
o o o o o 5 o

(u
Eo
(/)

o o 3 o o o o o o o o o o o o o o o o o o o o o o o ) o 3 o O

o:
fg
Y

o o 3 o o o o (f,

@
o c.)

co
o o o c o o o o q

@
o c!

tr)
t-
d
c{

o o o o o f o o o o o

:,
Efo

c) o 3 o c) o o ) o ) o f o o o o o o 3 o o o o o o o o o f, 3 3 c o o

(!
t
o
(o
Y

t
o
F

o o 3 o o o o a o D o @ o q
3

q
(o

o o c!
|.,-

) o f, o o o q
c.)

c!
co

q
q

o o o @ o o O)
tri

tr)
Cis

6:l
(o
o-

f o 3 3 o o o 3 o f o 3 o f o f o o c) ) o f o o o ) o o o f o = o o o o 3

(,
o

o
c
CL

<t
,)

E
oL

, (o
o)
(\t
o)

I
CD

(!
o

\i
D
f
D

,
D
f,
D

o,
oo

n,)
N3 t,

(,
o
L

,!

o
rt
D

D

,,
D
o
D

o,
(o
O)
N (E

C

E
o
!

t
D
f
rc

,)
D
o
,c

,|
,

v),)
N
f,,

!l
,)

i6
o
L

,)o
3r,

s(o
o(o

,)o
oo

I
f.-
o
L

,,
r,

f)
N,l

(o

o
F

o)
ro
o
1r)

t
F-
o
F-

o)
F-
lo
N

v
co
o
@

D
o
D

oo
o
ooo

(E

ooo

(E'o
(U
(.)

(!
(-,(!o

E
(!
o(!
od

JJ

(!
o
Go

,ooooo o
V,
J

E
(o

v
(u
.co

(f)

o
o)(t
o-



a
J
x
o-o
@
&
Eo(r)
o
-o(u
F

(!
(!
o.=

=

o

!

c o o c) f o 3 o 3 f, o o 3 o o (f o o C) o

o
(u
E

c c C o o o f, f f 3 3 3 3 :) 3 3 c o 3 o f c O o o o c o

U)

soY

o o o o o o 3 o o o 3 f o f o 3 o o o q
c\lN

I
o \ <) N

cio
o i\ 3

:
fo
.c
I

c"j
o o o o 3 o o o o f, o 3 3 o o - o o

c
(U

-ooo

o o o o f O o o 3 3 o o o o o o 3 o o o o N
e.l c.j

o c?
(o

o

(u

oF

o o o c 3 o o o o o 3 3 c o o o o o o o o o

LL
o-
(g

o
(o
!
(E

o
E(!

=

o o o o c o o o o o o o 3 o o o o o o o o o 3 c o o

(o

!o

o o o o o o o o o o o c f 3 o o o o o 3 o o o o o o o f o o o o 3

E
(u

(E
m

o o l o o o o o o o o o o o = 3 o o o o o o c c C O o o 3 - f 3 c

(E

=E
!<

(!
o
F

o f o o o o o o c!
o

o o C c!
(o

3 = c 3 3 3 = 3 c c c o o = 3 o o o

(E
(!
-_!a

f o c o o o o o o o o C O o o C) 3 c o o o f, o - c o o o

(E
,=
E
fY

3 o 3 o o o o o o q
(o

o o o cv
c.j

o o o o o o o o o o o o o 3 o o C)

!c
(o
!o

o o o o o o o o o o 3 o o o o o o o o o o o o ) o = 3 3 c c o o o

f<
-o(u
(!
co

o o o 3 o o o 3 o 3 3 f, o o o f o o o o o f, o f, 3 D c c o o o f,

"v,o
(o
(o
ro

o o o o ) o ) o o o o 3 o o o f o 3 o o o 3 3 3 o o o o o o o ,

.(o
a
l
f

!
Y

-6

ot-

o o o o o 3 3 o 3 o
I

c rr)
o

3 o ) O :) o o f (\ o o o o o o o 3 (\ c

o
I
l

U)

o o o o c o o o o 3 D c o c 3 o q o o o o o 3 O 3 c! o

(!
(_)

za

o o c c o o o c o o o o o o o 3 o o o o o O o o o o o o o o o 3 o o o o

o

v

o o c o o o o o o q
o

o (3 q,

Ci
o 3 3 o o o o o o o o o o o o 3 3 o o o o

:o
l
3

f 3 o o o o o o o o f, o c o o o o o o o o o o o 3 o 3 o f 3 c o O o o

(,
c
o.,

(6
Y

(E

oF

.q
(o{ c.j

q
(o cci$

N

c\i(')

@
ci
@

3 o ry
@

q
N

o c c r),;
3

3 o o q
v

o) F.
c.j

o l\
,r,

o f, f
s
!

c tq
(o

@
(o
c\|

oq
@
N
ao

o o @
(o
@s

o

(,
Jc
(E
o-

o q
o

qq
6 dt N

q
E

o o = o o o o 3 o c o o o o o o ol
$
N

O q
s
N

o

(u
O)

E

E
C,

o
L

o)
N
rf)

(!
or

rt
D

!

c,)
@
lr)
@

6
o
F

o)
Yo
$

o]
F.
ic

$
@
o
@

c)o
rr)
@

o)
o

(t)
o,
6t I

ct)
o
c

(o
o
L

o
o

(o
o)
c\t
o)

E
o
F-

o)
tr)
oro

.rf
(o
o(o

o)(o
rr,
(o

t(o
o
@

6
oF

o)c!
o
c.t

O)
(f)

o(o
o)
Yo\t

o)(,
o
6

O)(o
lr,
(o

tt-
o
F*

,
o

q
@
o€

,)
D
rl
D

o,
o
o)

(.)
o)
ol
o, Io

(u

o
F

O)
oo

o
.qooo
@

E
,gv6
!o

E(!
I
(E

to

l
o2
(E
o
ft!

o:
(E
o:
.rl

(E

Eo
rr)

e
(E

(g

9

o
oY

<t

o
o)
(E
&



o.J
x
o-
U)
co
E.-o(o
0)
-oo
F

o
(!
o
\l

f o o o o o o o o f o f, f, 3 o o o c o o o O o o o 3 3 o o o

o
(u
I

f c c c c o o o o o 3 o 3 f 3 o o o o o 3 3 3 c o o o o o o f o o

o
(!
o
=
=

a
s
dY

3 3 o o o o o o o o o)
c.j

o
c.j

o c o f o o o o q o o o o o o o c! o o o q
N

o

f
o

I

o o o o o o o o o o o o o o *q
c.)

o o o
@

o o o u?

c!
o O O o o o o o

(E

-ooo

3 o o o o (o (.{
o

cY
(o

o o o o o f, o o o o o o o o o 3 o o o o o o o o 3 o o o

(!
oF

3 o o o o o o o o (f o o 3 o o o o o o q o q o o D o o o

u-
o-
(U
Ea
(u
!(!

=

(E
Eo

=

D o o o o o o o o o o D o o o o o o o o o o o o o o o o o

o o c o o o o o o o o o f o o o o o o o o o O o o

E
C'
(u

@

3 o o o o o o o o o o 3 (3 o o o o o 3 a c o o o q o o o o c O o o

(E
,=
E
Y

(E

ot-

) o o o o o o o N N o o o o o o o o 3 o o o o O o o o 3 O o

o
o
=
U)

3 o c) o o o o o o o o o f o o o o o o o D c o o o o o o 3 o o

(o
.!
E
Y

3 o 3 o o o o o o o o o o 3 o C c o o o o 3 3 o o o o o o o

E
(E
tr)

3 o o o o o o (f o o o 3 o C o o o o o c o o o o o o o f o o

J
-o
(E

(!
co

3 o c o o o o o o N N o f o o o o o 3 f o o o o o o 3 o o

v
.o
G
(!
d)

f, o o o o o o o o o o f, o o o o o o c c o o o 3 O 3 3 (f o

.(!o5
fc,
Y

(u

o
!

3 o o o o o o o f, N
d
N

)!
o
N

o o o o o o o o c F-
cd

F.
.t a

(f)

o o 3 3 o o o o

(U

6
L

o o (f o o o o o 3 c!
rri
N

N
ri
N

f, o o o o o o 3 c F-
d

o F-
cci

o o 3 o o o o o

(U€o
th

o o o o o o o o o o o ) o 3 o o o o o o o o o C) o o o o 3 o o o o O

th:
f
-cY

o o o o o o o ) o f o o o D o c) o o o o o o o o o N
+

N
$

c o 3 c o o f

o
E
o

o o o O o - o f o o o o o o o 3 3 o 3 o o c) o o ) o o o o o o o

(o
-c
q)
(E
Y

6
o
L

o f o 3 o o o o o o \
N

\
6t

o o C o o 3
D

oq

rc

c!
(.J
o,

D o N (',
d
N

3 3 o q
F-

o a
|r)

o)(o
(\
d
co

*t
(f)

cv

f
5

o

(E

c
(E
1

o f o c o o o F-
@

N
@

o o o o o 9o d
f ro

(.)
o o o !c o o \(o 4 o 3 l'-

o

(6
q)

o
c
d

n,
N,

t
oF

o)
@
ro
@

(,
o)
c!
ct)

(E

o
F

(o
O)
No

(U

c
(E

o
F

o)
oo

o
o
F

(E

c

(6
oE

o
E

(g

ot-
(!
c

(o

ot-

o

c4

o)
Yo

o
lo

c

$I
(c

o)I
ro(o

rt
F.
o
F.

o)
F-
lr)
F-

I
@
o
@

o)
@
rr)
@

(t)
oo,

c.)
o)
N
O)

irl
o,

(!
o
L

o)
ro
o(.,

o,
Yo!c

,)

f)

\t(o
o(o

O)Iro(o
rlt
N
o
F-

o,
F-
ra,
F.

s
co
o
6

o
.!uo
o)o

U)

(l'
ooE(!

=

cooot
o

=
c
E

o
o
_o
-o
lt

E
(u
c'
(E
o)F

oo
I
(g
oF

o

too

|r)

I(!
o)

L

rr)

o
o)
(o
o-



@
J
x
o-a
(D
E.
Io(o
o
(o
f-

6
(u
a
,=

o
(E

o
N

o o o o f, a(o
lr)

ol

N

o o)
d
rr)

@c{ \(o o o o
'ri(o

f O o o o o o N
+o(o

r.r)o
lr)

o
(g
t.

o o 3 o c
()

o o @ o o 3 o o (.,
oi
tr)

o o c o o c o o o o o o oq
al
rr)

ni
F.-
tr)

@

=
Y

3 o o q
c!

o (f o \o(o
3 q

F-
f, f 3 f N

d(o
o o o o o o o o r')

ni
o o o (-l

N oi
@

.;
o
N

=
=o

-

3 o o o c\I
cc;
lr)

N
Ci
tr)

N
d j

(l o st
oi

o o o o o o o f, O 3 ':
(n d

f.-
(f)

(o
!oo

O o o o 3
rri
N

N
3

$(r1
|r) o o o O (\

d
3 3 l f, o o c o o o o \

F.oo
+
(f)

(!

F

o o o f o 3 = o o o o o o o o 3 , o o
d
N

@
(ci
N

o)
3(o

I
o

@
\o

tL
o-

o
oE(o

=

(!
o
(u

=

o O o o o o o c o o o o o o o o o 3 o o o o o (o (o oq
F-o(.)

aq
(.)
(.)

(6

o

o c o o o o o o o f 3 f o o o o o o c c c o o o P
f,
N

@
o
N

,,;,o
r
(o
(o

E
(E

(E

o o o o o f o c o o o o 3 f o l o f, o o o ) o
d
N

@
N

q?

Fo,

u'l
t.-c{
N

(E
.!
E
3Y

(g

o
F

o o o o 3 o 3 o o o o o o = 3 3 3 3 o o o o o o a
(ooo

q
rr)voo

(E
(E

=Ea

o o f 3 3 o = o o o o o o o 3 - c o o o o o o o (o
o;st(o

q,,l

O)sl(o

(o
,=
E
f
Y

f o o o o o o o o o f o ) o f o o o c o o o o o o o o o oq
(')
N
ro

n
I
r)

ro
(u
to

o o o o o o 3 o f o o c f o 3 o o o o o o o c o q) e?

v,
-o(E
(U
co

o o o f o o 3 c o o o o o o o 3 3 f, f o , c o o o N
c.j
r.()
(o

\lr,
lr)
(?,

v
.o(!
(\,

an

o D o o o o o O o f, o f, o o o o o o o o o o o o o
O)
c.)

O)(t

.go
f
l

Y

t
o

l-

o o o o o q
N

a
@

3 O 3 :) o o?
o

o o o o o o o o o o I r
d
N
(f)

:!
y)
<t
N

G;
fl
fa

o o o o o r)
\i 9

(o
3 o o o c o o q

D
3 :) o 3 o o o 3 3 = o cl

F-o
ro

c.i
@(o

(o
t
(.)

a

o o c - - o o o o o o o o o o o o o o o o o 3 o = o o o o C) :(r)
N
o,

Y
lr)
N
o)

a

f

Y

o o o o o o o o f, c O f o o o o c o o o o o q
Nlo
@

a
CJo
o)

ct
o o o f o 3 3 3 o c o o o o c o 3 3 f f o ) o c c o o o q

I(o
@

o,
.t
(o
@

(!
E
(l)
(6
:z

E
o

o 3 3 3 F-
$
coo

o c!
co
@

q
!o

ul
o

o f, c) '\ o o o q
o
I

o o o o o o oq
@(e

at-
oq

F-

o o o q
@
co
C.)

,1

,)
n

.q
@oo
@

(!
f
(!
o-

o o o o
N

o 3 c c o o o c f 3 o ) o o o o o
A
:r,

J)
N

, 3 o q
O)o

c?

(.)
o)

l.)
(.i
(o
N

c,
(D

E
c
d

(.J
O)
N
CD

\t
o)

q
c

-(s
oF

o)
Yo\t

otro
o
tr)

O)(o
tr)
@

O)
F-
lr)
N

ao
o,
N
o)

s'
6
o
F

\t
co
o
co

(l,
o
F

o,
lr)
o
6

.E
oF

rt!
o

6
oF

t
f.-
o
N

o)
|\.-
tr)
N

q)
o
CD

rt
O)

6
o
L

q
E

6
oF

o
.9o
o)o(h

G E
=cop
c
f

(o

0)
o)(!
o-

q \f\v'[\/
n 

'"ti';''nln
fi;'i i'; l4jf *i!

rf**i d: * i':ij ;

,-,)
q, (' 'tl 

C



@J
x
o-
U)
dt
&.
I()
(-)
-9o
(o
F

(!

o-

!
(E
E
co

c o o o c o o o o o o o o o o o o o o o o o 3 o o o 3 o o o o o f

(!

=E(o
o-

(!
oF

o o q
coc!

u?

N

o (o
c,
tr)

o o
F.t +o

o g? C o,
6i

ca
.+
c{

ol o
oi
N

o o 5 o o o o o o o o 3 3 c c c o

(u
I
(tr
F

o o o o o c c o c o o o o o o o a c c o o o o o o o o o o o o o

.:o(!
(!
u)

o o o
N

o I
N

o o @
C;

oq
o(o

o q
N

o o o u? o o |r)
(o

o o o o o o o o o o o o o o o o o

o
Co

o-

o o o o o o o o o o O o o o o o 3 o o o o o o O o o o o o o o o

oa
oz

o o o o o o o o o |r)
c.j

o |r)
r;

o o o ol o q o o o o o o c o o o c o o o o o o o

:
(u
E
$

c o D
ri
N

o 3 @
d
N

c o (o
(I,
(?)

e!
o

o I(o
(o

o o q
N

@
f.-

o F-
c;N

o 3 o o o o o o 3 o o o c o o o 3 o

c
c)
o
IL

o o o o o c) o o o o o o o o o o o c o o o o o o o o o o 3 o o o o o

(g
(E

o

o o o o o o o o c o o o o o o o o o o o o o o o o o o o o o o o o o c o

(E
o(!
:
o

6
oF

o o o o o o o c o o o o o o o o o o o o o o o o o o o o o o o o o

.E

o)lr

o o o o o o o o o o o o 3 o o o c f o o o c 3 o o o o o o o o o o o o o

(!
c
(u

(,
(Ez

(E

o
L

o o o o o o q
$

a
$

@
o;(o

q.a

rr)
$

\
F-
t ^it

N

) o o
,ri
@

q
o

:) t-
ri
@

o o F.
+

3 o \
$

o o o o o o o o q
F-

o o!

(o
o

(E
Y

=

o o o o o o o st
o (t) q o, c o 3 o o o o o o o o o o o o o o o o o o o o o o

(u
f
(Ez

o c) o o o o o C o O o o o o o o o o o o o o o c o 3 o o o o o c o O

o,(!
.=
(o
Y

o 3 o q
$

o o o o q
$

o o o..1

o)
N

o O N
o;
c\t

o o q o o q o o o o o o o o o c o

5
sp

o o o o o o o o o f
@st

(:;
$

o o o 3 o o o o o o o o o o o o o o o o o o o

c
(E
Y
u.i

o o o o <) o c) o o o 5 o o o o o o o o o o o o o o o o o o o o o o o o o

(!
Y
ui

3 o o o o o o o o o o o c o o o o o o o o o o o o o o o o o o o o o o o

E
c
oo

o o o o c o o o (o
@

o o (o
@

o o o tr)
@

o o f,
CJ

o o o o o o o o o o o o o o o o o

oc(!
co

o o o o o o o c
rri

q
N$

o
c;
o,

o o o
o,
6

q
o

o o!
o
$

c c og
c{

C q?
C!

o o o o o c o c 3 c o

x,
]C
(E
co

o c rl
(o

o 3 a
@

o o o o o o o o o o o o o o o o o o o o o ol
F-

o
o
(7)

o

,6

G
6.:
=

(!
ot-

o o o o o rl)
o;
N

\(o q
o

F.
<i{

F.
tri

c!
o

o ()
ci
I

D
ri

o o 3 q
t-ri

o o o q
foN

!
6(o

o o o o o o o o o o o
€)

o

(o
o

E
c
d st(t)

(!
oF

CD

o
o)

o
o,
N
o!

rl
o

ii
oF

$
CO

oo

,)o
o
D

o)
o

a.)
CD

N
o)

!c
o,

6
o
l-

o)
F-
rn
t.-

I
co
o
co

O)
@(,
6

O)
o
O)

(t)
(r)
N
6

G
c

(E

oF

t€
o
@

o,
ao
lo
@

o)
oo

(,)
c't
N
o)

$
o)

E
oF

c)()
orf,

!t
(o
o(o

OrIlo
(o

rlt.r
o
F-

O)
N
|f)
F.

y),
No

(!
oF

,)r)
rn

!c
F
o
F

o)
F,
lf)
N

rl
@
o
CO

O)(D
tr)
@

o
c)
ooo
U)

(J

(!'6
(o
o

Y
.(,o
fi,o

f

(o
o
(E
o

E
.qooo

t.u

GI
ooo

.g
o
oc a

E
J

E(!
I
6
c
a)

F-

og)
(u
(L



a
J
x
o-o
(D
&-o
(f)

o
-ooF

>-c
o o o o o o o o o o o o o 3 o o o o o o o o o o o o o o o o f o o o o

iu

o o @
cd
N

q
N

o c2
oo

o o
r-\i

|r)
$(o

o qa o q
C\l

a{N
o

oi
N

o o o c o o o o o o o o o o olo

o o o o ) o c o o o o c o o o o c c o c o o o o o o 3 o o o o 3 o o o

o o o q
N

o u?

c.l

<) o oq
o

@
o
@

o q
F-

o o o rc
(c

o o |r')

@
o o o c o o o o o c o o o o o

ai

_ !t

= r-l

<) o o o o olo o o o o o o o o o c) o o o o o 3 o o o o oto o o o o o o

_=i.:
_ \i:

!i

a5
-l

5
t'

o o o O o o o u?
o

o u?
(t

o o o q o q o o o o o o o o f, o 3 o o o o o o

o
a)
or

a o oq
@
6l

o f c?
(o
(f)

''!3
o

(cJo
o o q

N
P o o \o

N

o o o o 3 o o o c> o o o o o o o o

o o o o 3 o o o o o o o o o o o o o o o o o o o o o o o o o o

o o a a o o c o o o <) o o o o o o o o o o o o o o c o o o o c o o o

s o o o o c c o o o o o o o o o o o o o c o o o o o 3 o o o o o o

o o a o o o o o a o o o o o o f, o o olo o o o o o o o o o o olo o o

\.
;

o o o o q
\t

{ lco
+lo;lo

l-

q
rot

\
|.,-
$

c.irl
c!

3lO o
d
@

q
o

r:
ro
@

o o f:

$
o c \

$
o c o o o o o

F*
c oj

o
o

o o c o a
$

c (f) q o o c 3 olo o o o o c o o o o o o o o o o 3 o o o

o o o o o o o o o o C o o o o o o o o o 3 oto o o o o o o o o o

to o (] o q
$

o a o o qq

s
o o q

O)
O.I

o o N
oi6l

o o q o o o 3 c f, O o o o 3 o o

i-
1

t
I

o o o o c) o c o
dt @$

o o o 3 o o o o o o o o o o o c o o <) o o o o o

E -=JC
-Sr

o a o o o o o o c c 3 o o o o 3 o 3 o o O 3 o o o O o o o o o o c

_\S CIO

I
I

o o o o o o o o o olo o o o o o o o o o o o o o f, o o o o o o

o o o o o @
@

o o o
D

o olo q
(o

o o o?
(o

o o o o 3 o o o o o o o o o o o o o

c> o o o o
F-{

q
N
$

o
o
o)

o olo q
o

o N
o*

o c co

^i
o o oq

N
o o o oto o c o c o o o

&i i

o o o o o o e(o o olo
(ol

olo 5 o o o o o o o o 3to o o olo o o o cl
F.

o
Ci(o

o

!:t

<.- 1_

c o o c tr)
oi
N

r
(ri

q
o \(o

ri
r
rt

Nlo
o

q
ot

q
(o

o o c cl
l'-rt

flo o
CC;(o

Nlo
@l

oto o o o o olo o
c.j

o

F+ tEsF;siE
-l(.)

"t*ott\r6ld) ti6

(o

oF

I o)
rO
lo
6

o)
o
o)

olol
ci lqo)lo)

_to
6lN
olo
l-lN

rt6
o
ac

ot
@
rjt
@

g)
o
o)

(r:
o (!

E

6
o
L

slo
EOIE
dl,iolc

F16lq,lq,l
olc\rl!torlolor

-lo616
oloFlo

\lloqlq
oll.
@l(l

\t
F.
o
N

c',
N
()
N

(,
Ot
c{
O)

6
o
l-

o,lr)
o
rf)

q
F.
o
N

o)N
rf,N

c')o
rJ)o

t:-1
5---*s
t-!

ii;: (<

I
a,
oc(,

:f

(!
o(!
o

(E

E
(E

o
(E
o

[l
(,
o(!
o

.9oq,
oo a

tr
J

E(!
-v(g
t
6

F-

o
o)o
o-



o
J
x
o-
<h
@
G.
I
C)(r,
c,
-o(s
F

(E

6
o,

E
(E

m

c ) o o o o o o 3 o o o o o o 3 o 3lo o o o c o o o o o o o o o o o o

(!)
Er!o

o
oF

o o o o o o o o o c!
(o

q
(r)
@

q
C"

r
$

o r:
sl

o q
N

q
N

o o o o o o o o o o o o o o o o oq
(o
o.l

ovc
6L

o o o o o o o o o o o o o o o o o o o o o o o o o o o c o o c o o

.=
(!
G,o

o o o o o o o o O o
c.,(o

o o o q
(a
(7)

o o o o <) o o o o o o o o o o o <) O N
N

(g
C
(E

o-

o o o o o o o o o <) o o o o o o o o o o o o o o o o o o o o o o

o
.9
(!z

o o c o o o o o c olo q
o

o o q
o,

c q
c!

q
N

o o o o o o o o o o 3 o o o o

6c
(o

=

o o o o o o o o o c{
(o 3r)

o \q o q
F

o o o o o o o o o o o o o o o o o o CO

tf

oc
c)
o

TL

o o o o o o o o o o o 3 o o o o o o o o o o o o o o o o o o o o o o

G
(o
Eo

o o o o o o o o o 3 o o o o o o o o o o o o o o o o o c o o o o c

(!
ooc
C

E
oF

o o o o o o C) c o 5 o o o o o o o o o o c o o o o o o o o o o o o

'=
o
IL

o o o o 3 o o o o o o c c o o o o o o c o o o o o o o o o o olo o o o

C
O)\t

o o o o o o o 3 o
c;o

c o
oo c.i

o
c.j

o o o o O o o o o o q
o

oq
N

N
@

No
oq
6 F

N

o q
N
F.-N

o

t:

o o o o o o o o o o o o o o , olo o o flo o o c) o q
o

o o o o q
o

o

E
o o o o o olo o o o o 3 c o o o o o o = c f o o o o o o f o o o o o o o o

o.(t

6

o o 3 o o o OIO c c2

N

O o o c?

e{

? f o o o o o o o o o o o o o N
o,

o o o 6
c.jo

o

:f
e
D

o o o o o o o o o o 3 o o o o 3 o o o o olo o c o o o o o o o o o o

(E

(E

z
(!
Y
ui

o o f o o o o 3 o o o o o o o o o o o o 3 o o o c c o c o c o o o o

=6Y
uJ

o o o o o o o o o o o o o o o o o o o o o o o o o o O O o o o o o o

oto o o o c o ) oto ()
c;
(f)

o 0
iy)

o o o o o o o o o o o o o @
.i

o,l
co

|r)lo
ol$l

o 3lq
t;

o

Ec
6
()

o o o o o o o o o c
@
rl

o o (.,
ds ..j

3 -lool
o o o o 3 o o o o o o o o loq

l6
q
F

o a(o
N

t5
E(!
c0

otorl o c) clo clo o o o o olo o o olo o o o o o o O o N
ci

olol
t;

f o q
c',

o ol
o
o,

'61
dl-
ol(o

=lt

ri
o clo olo olo o olo o olo o ototo o o o oto o o o o clq

NIN
Nl

oq
I

o c!
o(.)

o (r)
ci(o

o

(E
q,

E
E
o.

(E

oF
(!
oF

!c
@
o
@

,l-
Dl6

'AI6EolF

olo)
Ylr:olrr)rlN

rt
CO

o
@

Or
@(,
co

o,
o6

a
N sl:lE

o)
o
Ot

(a
o -lo)616

oliFI'.

$lO)(ol(o
dl,r5(ol(o

t
@
o
6

(!
or

Ot(t
o

o)
Yo

olo,qlq
oll')6lo

.alg)lrl
N lN tco
dl,j.,ld
NIF-l@

cr,
@
ral€

O)
<)
6

(')
o!
N
6

q
o

6
o
F

o
o

o
.9oq,

U)

E6
vo.co

f
ct
_>
(u
o
f
ul

o
(t
(.i

G
E
(u
o

(o

(!(t
o
o
Y

@

o
o)(!
(L

-:!rliiil



o)
x
L
@
dtt
Io(o
-9
-o(n
F

N

a
o_

lC
(o
c,
m

o o o o o o o o o o o o o o o c) o o o o o o o o c o o o o o o o o o

(!
f
13
6
(L

ii
oF

N oq
@
N

o o o o o o o o o o 3 o o o co
d
tr)

c, 3 o o o o o o
c.)

o.l
|r)

oq
(\l
(')

o o N
ri
lI.)

o a(o
lr)
d

c

l)
(6
xc(!
L

o o o o (f f o 3 o o o o o o 3 o C oq
o
6

o o o o o o o oq
o
6

o o c!
f)
lr)

o o o o

.go
(o

(E
a

c! g
N

3 o o o o o o o o o o o o o O o o o o o o , o o o o o O o o o o

(o
c
(E

f
L

o o o o o o o o o o o o o o o o c o o o o o o o o o o o o o o o o tr)
(.i

o

Eoa't
(o
z

o o o o o o o o o o o o o c c o o o o o o o o o o o(.) oq
F.-(o

oq
F-(o

O o o o a
@

o

(E

(E

o a
$

o f o o c o o o o o o o o o o o o o o o o c o o!
$

nt
o o o o o o

oc
o
(!
LL

o o o o o o o o c o o o o o o o o o o o o o o o o o o o o o o o o

6
oc
(J

o o o o o o O o o o o o o o o o o o o o o 3 o o o o o o o o o o o

(,
(g

:
o

(!
oF

C o o o o o c o c o o o o o o o o o o ol
o

@
c.j

c o c o o o r.-
+

o o @
ci

q
F- F-

6

o o

co
TL

c o o o o o o o o 3 o o o c) o o o 9'
o

oq
r.)

o o o o o o o \t o o @
CJ

c!
f.-

q
F()

o o o

I

(,
t
C
(!

6
6z

(E

o

<) o o o o o o o q
o

<')
c;

o?
(o

O)
(o

f.-rt 3 o o c N c q.l
o
N

o o o q
(o
F-

o N
(.i

o o q
@

oq
o

O)
drl.

3 o r)
c.j

(!
\<

B

o o o olo o o c o o o o o o o o o o N o o c o o o o (f, o o u?
@

q..

o
N o o o

(o

=6z

o o c) o o o o o o o o?
(o

ql
@

o o o o o o o o o o o o o o c c o o o o o olo

6

(ov

o o o o o o o o o o o o o c o o o o o o o o o o C co o,
ci

3l
o

o o o o o o o o

o
o

o o c o o 3 3 o 3 olo o o o o o o o o o o c 3 o o a
lo
\t

o c o c) o o

6
:<

ui

o o o o o o o o c c) o o
<t

F-t{. o o o c o o o o o o o o 3 o o o o o o o

.-(,
Y
t-ri

o o o o o o o o o o o o o o o o o o o o o o o o o o o o 3 o o o o o

E
c
(5
o

o o o o o o o c q
o

o)
ci

o C (f o c o o o o o o o o o o o o o o o o c!
o$

o o o

Elocl
6lEI()l

o o o o o o o o o o o o c o o o o o o o o o o o (.)
ci

o c?
oo

o o o o o o o o

rlo
f,lEIcl
(Dl

o o o o o o o c c c o o o c o o o o o q
o
C.l

o o o o flo (
co

o o o o o o ()
c.j

(o

oo.:
=
(o
o

o

6
oL

o o o (o .!lc!
ol(o

olo o!
o

q
(o

o c o o o c
(?,

o 3to
d

o o olo \
N
N

o oto c) q
N

f, o o

!
g
o-

(.)
o,
N
O)

(E

oF

CDI(.)olct!
6 lci
colO)

6
oF

CO(t)
N
O)

l6lol6ql6ldl6
clFlorlF

.t6ql6
clF

q
c

ni
c

6lo
otoFlo

o,
Tot

o s(o
o(()

rflo\l\ol(r
NIN

\t
@
o
@

o,
@Ilr,
@

FlOlolol
ol*lrorlorlo)

r!
ot-

cr,
1o$

o)()
oo

!t
(O

o(o
o
5

s
l'-
o
N

s
@
o
co

.c)o
o)
o,(h

c
(E
o)ot(!

= f,llEl ls

gooo
.v
(o
oF

o
E'
(!(,
(!
ot-

tr)

I
(E
c)
F

o
'r)
I
6oF

o)

og)
(!
o-



(t)
J
x
(Lo
clt
Io(o
-g
-o6
F

(E

(s
L

1'
(!
@

o o o o o o o o o o o o o o o o o o o o o c o o o o q
(D

6
E
o_

o
ot-

@
-i

ol
O)(o

q
N(o

o \
g,

o o!
N t

o N o o d)
G;

r) q
(o

N (f)

c.i
co

o 3 o o o o o o o o [) q
F- d

N(o
(o

!
c
(!
F

o 3 o.l
I

a
O)(o

o oJ
N

F.
r;

o o o o o o o ol
ro

o o o o o o o o o o o OI:

-lj

f,lt
rl<
Dl(', 

l,.
-J-

.=o
G
(g
U)

\o o o F.
o

o o o o o o o \
ro
(.)

.l
s +

$

o o o O o o O o 6
tr-

6l(
n-1.l

Dt(.il.t
(E

6
:,
L

oq
(.)

o o c?
F-

o o o o N o o o l o o c{ o o o o o o o o o o ol'
l,

_i
rl;ot(

tl
oo
(!
z

f o o a(o o o o o 3 o o 3 o , o o o o o o o o o o o o o oll
I.

_t
:
(6
c
CI

=

c q
o)tt

F.
CC;

o N
d(o

o o o o o o 4o
3 loqlo

CO

c.i
lt)
c;
N

o o o o o o o D o o o o
ott

o)co
(!
LL

o o o o o o ) c o o o o o c o o o o o o 3 o o o o o o o o)
@o

o)
@o

(!
6
co

O \
O)

o 3 \
o)

o o o o o o 3 <) o o o o o o o o o o o o o 3 o \
@

I
@()

(o
c,
(u
.9
6

6
o
F

.E
o
ll

o o o o rO
,ri
@

o o o o o o o o o o 3lO o o o o o 3 o q
<lo

o o o q
s(o

(o
c.io(.)

F-
rr){

o o o o lr,
rri
@

o o c ) o o o o o o o o D o o o o q
\t(o

o o q
$
@

q
No
c.)

F.
rOs

(6

o

o 3 o o \lo
RI

o o o a
e{

@
d

q
o)

q F-
ci

o a(.)
\t

o olsl
l+ 9.+ o o o o \

rO
c!
N

N

@
$

oq
F-
N
F.

(f)

@

E
(E

o o o o (o o o o a
N

(o a
f..-

o c o o @
ci
N

c o
(' 9

I
o o o o F

d
o

r) a
N
Nlo

@
(o

(,
=(oz

o 3 o = o o o o o o o o o o o o o o o c o o o o c c a

oo
a
cooo

=
=o1'

o o c o o o o o o o o o o o o o o o o o o c 3 o o
c.j
c{$

co
@
\o

o o o o o c c o o o o o o o o o o o olo o o o o o o o q
$(o
rO

:(o
u.
@

c
(E
Y
ri

o o o o o o o o o o o o o o o oto o o o o o o o o o c ro
c.t

6l
dl

:l
>to
6tYl
rul

o o <) o o o 3 o o o o o 3 o olo c o o o o c o o o o q
o,
N

N
O)tr

E
c
(6
o

o o o o c{
drt

o o o o o oq
(O

(l' q o olN
lo;

o o 'l'l'
t l1

olo o o oq
@(o
F-

ooo

E
63o

o o olo o o o o 3 ololr(,I lc;
o q

@
o ol9

lo)
o ) o )lo o o oto clo

d
N

ci
N

c!
C!

o
N
rO
N

v
=E(!
m

o o oto q
(o

o olo o olo o o oto olo o o o c o olN
ls

o c!
c{

@
oi
o

(\Io
c{

(o
(o
@,:
=

(!
oF

o olo ) q
N

o \lqo)lrol\i

q
(.)
(o

CD

r;
6

N

@
<) o 3 o oq

F.
N
6

o <) olo o o o o u?
(\t

o o o q
N (a

o
F-(l

lrtl6lo

l:
(E
o) c

(L

O)
ao
rO
CO

ol
q,l
Nltt616

d
c

6
or

o,
To

ol$9lqolo
616

s
f.-
o
i,-

o)
F-
rf,N

tl
@
oo

o)
@
lr,
@

6)
o
o)

tl
?l
Nl<'
nld

6
o
F

3
o
@

(,
oF

Ot(,
olr)

6
o

s
@
o
CO

(o

o
F

\llo,NIN
ollo
LIL

\t
CO

o
@

o)
oo

(r)
O)
No s

o)

(E

o
F

(!
E

a
.g
o
oc

o
co

l;(,
c)F

(l
Eo
v(!
oF

C
(o
o
v
(o
o)r

C6

v
G
o
F

q)
E
c
o)p
c
l

oN
(l,
t,)
(o
(L



o
o

L

q
tr,
CO

o)
d
Cf)

(o
@(o

F- @
o I

r
t-

o)
(o
@

q
(f)
(o

cf)
d
Ns

o)
lf)(,

(o
1'-lo
N

o'l
N
o)

s
q
o)
$

$
t-lr)

@
@

l()
(o (o

r.-

c?
@
@
(f)

6i
o)
s

@
(o
lt

@
d(o

\
Ns
C\|

CO

c.i(o
(f)

(o
d
N

$
(o

(o
(o

o

o
C

a
o,
N

a
o,
N

@
o,

q
or

@
O

@
o(\l

CO

t\I
f,
o

oq
c\l
ro

|r)
ot
cf)

@
oi(o

c?

$
$

lf)
o

rr) t
!t t

N
(o
o
N

ro
(f)

$
c\t

O s
(f)

o r.-
F-s

c\l
(f)
lr)

rr)
[o

@ @
GI

q

.gc
o)
C
Gt

o
oF

o a O o o O o o
c)

o,
N

6I
o

N
c.j

o o
o,

co
o

o o <l
o)

o o o o N
$
co

c!
$
co

o o o o

o
L

=o
LF

o o o o o o o o F

C;
c o

o
o o @

-
o o o oq o o o O o o o o o o

-ooo
L
(tr
U)

o o o o o O o o o o o o o o o o o o o o o o O o o o o o o

L
(g

Eo
o-

o o o o o o o o o o o o o o a?
F.-

o o o CO

F.-
o o o o o o o o o o

-coa.E
(o
z-

o o o o o o o o o o?
N

o q
N

o o o o o c) o o o o o $
CO

$
Cf)

o o o o

o
(!
EoY

o o o o o o o o o o o o c o o o o o o o o o o o o o o o o

(,c

=o

o o o o o o o o o o N
o

N
o

o o o co
o

o o (.)
o

o o o o N
o

N
o

o o o o

(o

o
o-

t
oF

o o o o o o tr)
c.j.t

o o cf)
C.i

o @
ros

o o o o o o o o o o O o o o o o o

o
E
La

o o o o o c o o o o o o o o O o O o o o o a) o o o o o o o

.9oc
oa

o o o o o o c c o o o o o o o o o c o o <) o c o o o a o o

o
E
sa

o o o o o o o c o o?
N

o a?
N

o o o o o o o a o o o c o o o o o

o
!oo
-

O o o o o o tr)
(f)s

O o o o rr)
cf)s

o o o o o o o o o o o O o o o o o

-ooso
UJ

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

.E
f
E
fo

o o o o a o o o o o o c o o o o c o o o o o o o o o o o o

Lo
0)

1C
c
o-

s
o)

o
oF

O)
Io

o)

(f)

O)
tc!

O)
rf
o,

c
oF

$
@

Io
@

o)
@

Ito
@

O)
Io

o,

(a
o,

I
N
CD

sr
o)

io
ot-

O)
F.-

I
lO
N

rt
@to
@

o,
@

Ilr)
@

o)
Ioq,

(o
o)

I
c{
o)

o
C

o
oF

s
@

Io
@

o,
@

I
lf)
@

o)
Io

O)

CO
O)

I
No,

rf
O)

(o

oF

o,
lr)

Io
tr)

v(o
Io(o

O)(o
I

rO(o

$t-
to

r.-

a
.9o
o)oa

.qo
(o()

.go
(o
o

.g()
oo

G''6
Go

(U'6
(E
o

o
o)oo ax

J

a
Jxt(L
U)
co
d
:Eo
cf)o
-o(E
F

N
og)
o
L



U)
Jxt
o-a
co

(o

oF

c!
CO
F-

a
o)
Cf)

q
o
@

iir
o

o,
F*

o)
(f,

,J)
@ ao

ro

q
t-lo
N

(o
Cfi

q
(o cdrt

f.-
c.i
(f)

@
o
@

N
d
c\I

|f)
lr) \

N
O
c.)

q
|r)
@!(l

c;
@

a
@
N

c.)
+(o

o(oor
o,
.f

q
(f,

lr)
@

lr)
N

o, r
rri

E.I()
cf)o
-ooF

N
N
0)g)
o
o-

(!
c

rr)
c"j

-q
O)
CO

q
v(o

s
a

o o)
cfi

lo
(o
N

o,
o)

t-
os

o o o o o o o (o
@ c.j

lr)
N
O)

c.)
c.j

lr)
o
N

o o?
F--
@

o a) o v
e

.oc
fg)
c
(U

t

o
oF

o o o o c o o o o o o o o o o o t-
ri n

N
F-
d

o o q
s
N

o o o o o o

(!
:,
o..E
F

o o o o o c o o o o o o o o o o o tr)
$

o o o o r{)
s

o o o o o o

-ooo
oa

o o o o o o o o o O o o o o o o a o a o o o o o o o o o o

(u
Eo
o-

o o o O o O o o o o o o O o o o N o o o o (o
c.i

o o o o o o

-coa
L
(oz

o o 3 o o O o o c o o o o o o o o o o N
r.r)

o o f.-
ro

o o o o o o

o
o
EoY

o o o a) o o o o o o o o o o o o o o o o a o o o O O a c o

oc
L

Eo

o o o o o o o o o o o o o o o o o o v
N

o o c rc
c\l

o o o o o o

(o

o
o_

T

(U

oF

a o o o o 3 o o o o o c o o o o o o o o o o c o o o o o o

(g

E
a

o o o o o o o o o o o o o o o o o o o o o o o c o o o o o

.9oco
U)

o o o o o o o o o o o o o o o o o o c o o <) o o o c o o o

L
(o

€
U)

o o o o o O O o o o o o o o o o o o o o c o o o o o o o o

Q)co
(Il
I

o o o o o o o o o o o o o o o c) o o o o o o O o o o o o o

-ooc.o
uJ

o o olo o o o o o o oto o o o o o o o o o o o o o o o o o

'tr lofl
EI
=lol

o o o o o o o o o o o o o C) o o o O o o O o O o o o o o

J
tp I al: [i li - lo)(oltr)

=ar= 1
\
F.

o,
F-
._t-

rt
@

t

o
(x

I
o o)

F-i - 
l.c lo,

(E l@ lco
!l I I r -lortlls

=l Is ls. L" ilql l,lel+]qlr Lqleh
D -lt)))))-((r(( (('(-r( \)))

aci(<<
t)? isD-:)-:):::

<.-c-(-_-<-<(<



6
oF

(o (o
N
(f)

cf)
Nlr,

q
$

N(o CO
(o
o,

t- -q
(f)

$

(.)
o
o)(o

q
(o
(o

tr)
(o

O)
do (o

.q
(f)

@

r.-
o(o

(f)

Gi
(.)
(f)

r() cf)
c.i

a?
t-

(o c\l
o

c{
(o

o)
o

o?
o

@
6i
@
f.-
6t

oq
N
@
f.-
N

CO

dtt
F-
C\l

(u

ao
oq o o) @

o
N
@

@
(o

a
r.-

o
N

q
cf)o

o (r)

N

c!
rr)

(o
os
C7)

o)
cf)

(f)

o
N
$

@
tr)

o @
ro

o o o o o (o
c.j(os

(o
c.j
co.t

\
O)!t
ro
N

.oc
:l(nco
E.

o
oF

o o o o o o o o N
N

o cf)
ri
N

o !c o o,
@
N

o o o o o o o o o o o o o o

(It

=o.C
F

o o o o o o o o o o
rtr)
N

o o o
d
N

o o o o o o o o o o o o o o

.o
o.(!
(o
a

o o o o o c o o o o o o o o o o o o o o o o o o o o o o o

(I,

Eo
o-

o o o o o o a) o N
N

o o o o o N
N

o o o o o o o o o o o o o o

-coo
oz

o o o o o o o o o o c{
o

o s o (o o o c o o o o o c o o o o o

o
oooY

o o o o o o o o o o o o o o o o o o o o o o o o o o o o O

o
C

Eo

o o o o o o o o o o o o o o o o o o o o o o o o o o o c o

o

o
o-

i6
oF

o o o o o o o o o o o o o o)
o

o,
o

a o o o e?
N

co
c,i

o o o o o o o o

,(!

E
La

o o o o o o o o o o o o o o o o a o o o o o o o o o o o o

.9o
Co
U)

c o o o o o o o o o o o c o o o o o o o o o o o O o o o o

'L-

G

sa

o olo o o o o o o 3 o o o o o o o o o co lc?
N lc!

O o o o o clo o

o
-ca(!
:tr

o olo o o o o o o o o O o o o o o o o oto 3 o o o o olo o

o(!
!(!
Lrl

olo o o o o c) o o o o o o o o o o o o o o o o o o o o o o

'E
f
E

o

oto o o o o o o o o o o o o,
o

O)
o

o o o o o o o o o o o o o o

oo
E
c
o-

$l-col(Il
olo
ao lF

o,
N

Io
N

o,(t
Io(o

o,
Yo
si

o,
tf)

Ioro
O)I
lJ)(o

sr
r.-

Io
F-

o)
N

I
1r)
F,-

s
@to
@

o)
@

I
lr)
@

O)
to

.D

(f)

o,
I

c.l
o)

$
O)

iB
oF

O)
Io

o,

(o
o,
c{
O)

(Ir

ot-

O)
@

Iro
@

(r)
O)

I
N
o,

o
oF

co
O)

I
No,

o
c

o
oF

O)
Io

o,

(!
oF

q
C

6
oi-

o
C

a
.g()
o
o.a

c(!.E
oo

o
o
:<

ooo
!(!

ooo
!
q)

=

L
i=c

=

(l)o
-of
E.

I.)L
(I,o
o
q)
F

U)
Jxt
o-
U)6tr-o
CO
0)
-o(tr
F

(o
c{
o)(r)
o
o-



(o

oF

co
dit
r.-
C.l

(o
o)t\

r
(o
o,t\

r o,
lr)
|r)

t-
ri
@

N
CJ
@

c!
ro
c\lN

q
c{(o

c!
$lr)

t- \t-(o
(o

o
F.-

(f)

s
CO
tr,

i
NN

o)
c!
o,
-

(o
(c;

n
r,r)

c!
No!t

q
$
(f)
6I

Yt-Nr,

F-
d(o

q
o

o)
t-(o

(f)

co
(o
d
c.)

(9
d
O)r

o)
CO

ol
os
@

o
c

F.-
oirt
rr)
N

cf) cf) o lr)
o

r
(o F.

l,r)
CO
ro

O)
(o
cf)

q
$s

\
ro
N

o,
CO
F.-

(r)
.q
F.-s

o(o t\
cdtos

o
o

$
o
co

r
co(o

f--
s
@

@
d

rf)
c.i
co

co
(\I
oi
e.l

q
o)(.)

$
CO o

o?
f.r

c)

.o
fo
(tr
E.

o
oF

o o o o o o o o o o o o o o o)
+

q
s

o o o o c o CO o o o o o a?

(o

=o
LF

o o o o o O o o o o o o o o o o o O o o o c o o o o o o O

-ooo
L
(oa

o o o o o o o o o o o o o o o o o o o o (f o o o o o o o o

(!
E
o
o-

o O o o o o o o o o o o 3 o o o () o o o o o c? o o o o o cf)

.Coa.C
oz

o o o o o (f o o o a o o o o o,
$

o)
s

o o o o o o o o O o o o o

o
(E
EoY

o o o o o o o o o o o o o o o o o o c o o o (f o o o o O o

oc.C
co

o o o o o o o o a o o o o o o o o o o o o o o o o o o o o

(!

=o
o_

o
oF

o q
o

1r)

C;
o o r\

c.i
q @

o
o o 3 o o o o @

+
o o

F* o
N
o

@
t--

o F.-
o
cf)

o (f)

(.)
o o N

o)
tr)

C,
E
a

o o o o o o o o o o o o o o o o o o O o o o O o o o o o o

.oocoa

o o o o o o o o o () o o o o o o c o o o o o o o o o o o o

L
(E

o
a

o (:) o O o O (o @
o

o o o o c o o
N

o o o
o

N
o

o o o o CfJ

cr)
O o (o

c.)

oco
(g
I

o tr)
o

|r)
c)

o o f.-
c.i

o o o o o o o o O N
c\i

O o
N

o o @
t-

o F.-

o
cf)

o o o o @
ro
tr)

-o(!
.C,(!
LU

o o o o o o o o o o o o o o o C) o o o o o o O o o o o o o

'E
l
E
=o

o o O o o a o O o o o o o o o o o o o o o o o o o o O o o

Go
:o
c
o-

(E

oF
(E

c

o
oF

o,(o
Io

(f)

o)
Yos

O)
tr)

Iolo

s(o
I

O(o

O)Iro(o
s
F,.

Io
F-

o,
F,-

I
1r,
F-

rt
@

Io
@

O)o
Ilr)

@

O)
I

C)
o,

(o
O)

I
c\l
o)

$
o)

o
oF

o,
CO

Io
cf)

O)
YO!(i

O)
ro
olr,

s(o
Io(o

o,(o
I

tr)(o

s
f--

Iot-

O)
F-

Iro
F-

!t
@
<)
@

o,
@

I
1r)
@

cf)
O)

I
No, s

O)
G,
c

(!
oF

a
.G)()
oo
U)

oo
.Y(!
c)F

g
(!
(t)
F

tr)

lzo
q)
F

a
Jx
>(L
o
(D
E
Io
COo
-o
C,F

rt
N
o)(n
o
o_



a
Jxt
o-a6
E
-
C)
(f)

c)o
G
F

o
oF

O)(o
@
|r,
tr)
(o

q
(f)

N

co
N
@
c!

o
oi.t

t\
r-(o
(9

o,
$
N

N
-$

F-
to

os CO

+
N

c!
cooo
N

(o
d

cr)
d
F

F- t- o
,)
|o

@
o)(o

CO

No
N

C\l
c.j
-l.r)

(o
dv(0

os o,
(o

O)
o,
N

N
(o
@

C\l

f--
1r)o
(f)

(f)

@(o
to
N(o

o

(0
(o

rir
rot-

@
f.-

o,
N(o

ol
co

o,
(o
N

o)
sf

qq
rf)

o c!
(o

N
c'i

*q
s
O
c.)

(o (o q
c{

q
N N N

@
o
co

rr)
c.jo

o)
o
F-

(.)
d 9

N(o
-q
o

c?
s
tr)s

o,o.ir
(o
N
N

co
@
O)

c.)
N

.oc
=c,c(!
t

o
oF

o (o
oo

o o o @
co
N

|f,
(o
CO

o o o o q
F-
rJ)

o o o o o o o o o o o @
(o.t

@
(o
.{.

o)
l-(o
@
N

o,(',
CO

(o
L
:f
o.

F

o o o o o o cr)
c.i
co

o o o o CO

CO
co

o o o o o o O o o c o o o q
O)
o,

(o
loo

-o
o.o
L
(o
n

o o o o o a
N

o o o o o o
c\.1

o o o o o o o o o o o o o N

c!

N

s

o
Eo
o-

o o o o o @
c.j

o o o o o @
c"j

o o o o o a O o o c o s
O)
cf)

!f
o)
CO

@
c"j
c.)
@

oo
o)

-coo
oz

o o o o o o N
o

O a o o N
o

o (f, o o o o o o o o c) o o (o
r.-
CO

co
tri
C'rtr

o
(6
EoY

o o o o c o o o o o c o o o o o o o o o o o o o o -oi
@(\

r
o,
oo
N

o
.E
!o

o cf)
oo

o o o o o o o o c CO

oo
o o o o o o o o o o o a

N
s
f.-

(o
(o
tr)
CO

a
F.-
f._\r

o

o
o-

(U

oF

o o F-
C;

O C) (o ro
(o
$

o o o N
l(f
ro

o o c) (f, o o o o ro
(o(\

o o,
@

f.-
oi Nro

o)
(o
o,
ro
(0

N
(o
@(o

(g
E
a

o o o o o o o o o o o o o o o o o o o o o c o o o @
(o
f.-

@
(o
t*

.oocoa

o o o o o o o o o o o o a o o o o o o o o c o o o
(o
'n-o)

(o
st
O)

L(!
.C
sa

o o o o o o o o o o o o o o o o c o o o o o o o o O)

'.rio,
N

e!
(oo
@

oca
(o
I

o o F,-
o

o o (o lo
@$

c) o o o N
(f)
tr)

o o o o o o o o tr)
d
N

o o)
d

f.-
oi c\i

r.r)

a
O)(o

o,
o,
@

-o(o
(o
tr|

o o a o o o o o o o o o o o o o o o o o o o o o o ro
co
O)

lr)
(f)

O)

.E

=E
lo

o o c) o o o o o o o o o o o o o o o o o o o o
o(o
co

N(o
@

(E
c)

o
c

o_

o)
Yov

O)
tr)

Io
lf)

sIo(o
o,q
rr)(r)

s
F-

I
O
F-

o)t-
Ilo

F-

s
@

Io
@

(,,
@

I
rr)
@

O)
I

c)
ct)

(o
o,

I
N
o,

!t
O)

o
o
F

s
@to
@

6
ot-

O)lo
Io

Lr)

o
oF

s
@

Io
@

(!
oF

st-
Iot-

O)t-
I

rr)
t\

I
@

to
@

o)
Io

O)

CO
O)

I
N
o, Io,

(!
oF

q
c

(!
oF

a
.9oq)
o
U)

@

l<
(o
oF

co
-v.(o
oF

(u
o
-v.ool-

(o

o!
(o
q)
F

C
q)p
c:)

rr)
N
o
o)
G
I



Table 4. Summary of Tree Volumes (cu m/ha) by Stratum and Species Group,
20cm+dbh for Natural Forest and 1Scm+dbh for Plantations(Chittagong Forest Division)

Table 4a. Summary of Tree Volumes (cu.m.) by Stratum and Species Group,
20cm+dbh for Natural Forest and 15cm+dbh for Plantations (Chittagong Forest Division)

Soecies Group
Stratum (Code) Area

in hectare
Special
Class

Class
A

Class
B

Class
c

Class
D

HF/GF (,IO) 9551.3 17097 1 52916 60460 2301 I 1 64091 417678

LF (20) 12671.9 6336 31 300 1 3305 2281 82621 1 35969

ST/TB (30) 34157.3 21861 2391 C 81 98 8539 30742 93249
B/Bo/OB (40) 3298.€ c C 0 0 2012 2012

All Strata, Natural Forests s9679.1 45356 208280 82357 34017 279298 648712
T/OT,1959 (so) 't 579.( 70629 5542 1 295 0 537 77987

T/0T.60-79 (60) 2394.2 42641 8452 551 0 120 51 739
T/OT.80+ (70/80) 3025.7 6838 2057 424 30 514 9864

Other LRS. 79 (90) 1263.2 303 19424 1 933 0 467 21727
Other LRS, 80+(100) 2964.9 2075 4032 563 0 EO 673C

A[ SRS (120y(130) 3151 .9 1576 504 693 693 95 3593

All Strata (Plantations) except 1 14378.8 1 24089 39685 5464 71S 1725 1 71 683
Total Vol. in Chittaqonq FD, cu. 74057.9 I 59445 247566 8782',1 34736 281024 820395

Species Group
Stratum (Code) specra

Class
ulass

A
GIass

B
Class

c
Class

D
\ll Species

Grouos
Sample size

n

HF/GF (10) 1.79 16.01 6.33 2.41 17.18 43.73 84 '15.4

LF (20) 0.5c 2.47 1.05 0.18 6.52 10.73 165 16.3

ST/TB (30) 064 0.70 0.24 025 0.9c 2.73 28e 20.4

B/Bo/OB (40) 0 0 0 0 0.61 0.61 13 57.6

All Strata. Natural Forests 0.76 3.49 1.38 0.57 4.68 10.87 548 10.9

T/OT.1959 (50) 44.73 3.51 o.82 0 0.34 49.39 23 18.0

T/OT.60-79 (60) 17.81 3.53 0.23 0 0.05 21.61 5€ 16.7

T/OT.80+ (70/80) 2.26 0.68 0.14 0.01 0.17 3.ZC 60 39.8

Other LRS,79 (90) o.24 15.06 r.53 0 0.37 172 tt 46.0
Other LRS. 80+(100) 0.70 1.36 0.19 0 0.02 2.27 41 41.4

Ail SRS (120y(130) 0.50 0.16 0.22 o22 003 1.14 52 48.9

Other Plantations (1 40) 0 0.1 5 o.2E C 0.46 0.89 I 31 .1

Others: En,FP,Br, ...(150) 2.19 108 0.3! 007 1.0 4.72 281 21.0

All Strata (Plantations) except 1 t0&150 8.63 2.76 0.38 0.05 o.12 11.94 251 1 1.6

I
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Table 5. Summary of Estimates on Poles, Saplings and Seedlings by Stratum and Species Group
(Number of stems/ha); Chittagong Forest Division

Special
Class

Class
A

Class
B

Class
c

c Iass
oStratum (Code) Total SE%

Poles:
HF/GF (10) 2.13 32_64 19.43 5.78 183.51 243.49 8.5
LF (20) 8.02 ZU-bb 11.04 3.11 152.99 195.81 6.3
ST/TB (30) 10 18 20 65 18 71 4.91 62.29 116.74 9.9
B/BO/OB (4) 20.37 0 764 0 37.8 65.81
T/OT, 1959 (5'1,52) 153.57 41.2 2.12 3.09 99.29 299.28
T/OT, 1 960-'1 979 (61,62,63) 150.91 5.99 7.9 0.00 817 256.5 13.7
T/OT, 1980+ (70,81,82) 138.39 117.9 19.42 1.29 76_07 353.08 't 1.9
Other LRS, 1979 (90) 11.54 19.45 4.77 0 60.48 269.24
Other LRS, 1980+ (101,102,103) 37.08 190.99 116.45 3.82 20.05 368 39 18.9
Arl sRS (12O,131,132,133) 15.3 304.97 186.7 56.64 23.68 587.29 15.4
Other Plantations (140) 0 105.98 38.1 5 8.49 163.46 316.09
Others (150) 33.85 50.92 35.99 2.74 40.38 '163.8t 10.7

Saplinqs:
HF/GF (10) 3.14 27.06 29.34 0 504.24 567.77 13.4
LF (20) 7.7 47.27 32.6 5.33 245.54 338.12 10.7
ST/TB (30) 13.02 25.35 14.79 0 163.92 217.07 11.6
B/BO/OB (4) 13 26 222.85 84.87 0 326.64 647.62
T/OT, 1959 (51,52) 8't.84 48.14 13.29 0 255.5S 398.86
T/OT, 1 960-1 979 (61,62,63) 25.62 19.9 '15.1 0 179.82 40.44
T/OT, 1980+ (70,81,82) 152 03 107 05 18.89 11.47 280.29 569.73 14.6
Other LRS, 1979 (90) 995 89.57 29.86 0 104.5 233.88
Other LRS, 1980+ (101,102,103) c 34 83 23.89 0 173.17 231.89
Ail SRS (120,131,132,133) 3.83 173.52 43.3€ 3.06 187.81 411.59
Other Plantations (140) C 0 C 0 53.1 1 53.1 1

Others (150) 32.2e 75.17 17 2€ 5.41 170 32 300.44 't 1.6

Seedlinqs:
HF/GF (10) 8.3t 134.12 46.08 8.38 1624.63 '1821.59 18.1
LF (20) 42.e 166.1€ 31.95 426 523.03 768.00 19.0
sT/rB (30) 15.82 133.92 19.81 11.58 209.99 39'1.11 18.0
B/BO/OB (4) 255.04 594.08 0 0 169 74 1018.85
T/OT, 1959 (51,52) 53.07 '106.23 0 0 345.32 504.62
T/OT, 1960-1979 (61,62,63) 146.42 203.15 13.73 0 86.02 449.3'l
T/OT,'l 980+ (70,81,82) 153.83 241.99 '10.8 0 529.32 935.93 18.1
Other LRS, 1979 (90) 99.s 265.39 79.62 0 567.28 1011.8'l
Other LRS, 1980+ (101,102,103) 19.91 35 83 0 298.57 354.3
Ail SRS (120,131,132,133) 0 't45.96 60.22 15.31 346.01 567.5
Other Plantations ('140) 0 176.73 0 0 318.65 495.3€
Others (150) 76.24 177.14 21.62 13.5 180.56 469 1€ 142
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APPENDIX 1

Field Data Enumeration Forms 1 and 2
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APPENDIX 2

Plot and Tree Description Codes



PLOT/TREE DESCRIPTION CODES

(Hill Forests)

Land [.lse Categorv

I Tidal forest

2 Coastal forest

3 Natural hill forest

4 Forest plantation

5 Bush/shrubland

6 Fruit/other trees

7 Agriculture

8 No vegetation

9 Settlement

l0 Others

Forest Tvne

Strnd Condition:

llatural (hill) forest

1 Well-stocked (at least
50%o crown cover)

2 Poorly stocked (<50%
crown cover)

Bamboo forest

I Newly harvested

2 HNvested, more
than one year ago

Forest plantatiotrs

I Well-stocked (at
least 50olo crown
cover or of original
stocking)

Poorly stocked(<50%
crown cover or of
original stocking)

Failure

Pestroyed by fire

Terrain

Slope

0 0to8%

I 9 to l5Yo

2 16 to 25o/o

3 26 to 45%o

4 40 to 700h

5 7l to 100%

6 >100%

Flat or undulating
(0-10% slope)

Lorvland gully

Lower slope of mould
(lower part of sloping
terrain)

Mid-slope
(middle part of
sloping
tenain)

Upper slope (upper
part of sloping
terrain)

Slope gully

Hill top

Ridge

I

2

6

7

I

2

3

4

5

6

Mangrove forest

Nipa forest

Coastal forest

Natural hill forest

Bamboo forest

Forest
plantation



Aspect

0 Flat and undulating (0
to l0o/o slope)

1 N, azimuth 338
to 22 degrees

2 NE,23 to 67
degrees

3 E, 68 to 112
degrees

4 SE, I 13 to 157
degrees

S, 158 to202
degrees

Sw, 203 to 247
degrees

W. 248 to 292
degrees

NW, 293 to 337
degrees

Soil fvpe

0 Clay

I Clay loam

2 Loam

3 Sandy

4 Sandy loam

Tree grade

1 Sraight and clean
r,vithout damage,
circular cross-section,
apparently sound

2 Similar to I but up to
half of surface is
knottY or cross-
section is irregular, or
with slight sweep

Twisted and knottY,
or with other defects
which reduce usable
volume by up to25o/o,
such as rot, burn,
physical damage,
forks or bends

Very knotty and bent,
or with defects which
reduce usable volume
by up to 25 to 50%

Reject, with such
defects that only less
than 50% of volume
is usable

Damage

0 No damage

I Slight damage, tree
will survive

2 Heavy damage, tree
will die

3 Uprooted

4 Felled

5 Broken

Dead

Infestation

0 No infestation

I Insect infestation

Climbed by rattan

Slightly infested with
climbers

Severely infested with
climbers

Infested with
mistletoe (Loranthus
sp.)

Others



PLOT/TREE DESCRIPTION CODES
(Mangrove Forcst and Coastal Plantations)

Land use categor.y

1 Tidal forest

2 Coastal forest

3 Natural hill forest

4 Forest plantation

5 Bush/shrubland

6 FruiUother trees

7 Agriculture

8 No vegetation

9 Settlement

l0 Others

Stand Condition:

fulangrove Jorest

1 Harvested, less than 5 years ago

2 Harvested, 5 or more years ago

Nioa forest

1 Newly harvested

2 Harvested, more than one Year ago

3 Cleared

Forest plantatiorts

I Well-stocked (at least 50o% crown
cover or of original stocking)

2 Poorly stocked (< 50% crown
Forest type cover or of original stocking)

3 Failure
1 Mangrove forest

4 Destroyed by fire
2 Nipa forest

5 Eroded

3 Coastal forest ' 6 Encroached

6 Forest plantation
7 Handed over to Revenue

Department



I Slight damage, tree rvili survive sound

2 Heavy damage, tree r,r,ill die 2 Similar to I but up to half of
surface is knotty or cross-section is

Damage

0 No damage

3 Uprooted

4 Felled

5 Broken

6 Dead

Infestation

0 No infestation

1 Insect infestation

2 Climbed bY rattan

3 Slightly infested with climbers

4 Severeiy infested rvith climbers

5 Infested with mistletoe
(Loranthus sp.)

6 "Top dying" (die-back)

7 Others

Tree grade

I Straight and clean without damage,
circular cross-section, apparently

irregular, or with slight sweep

3 Twisted and knotty, or with other
defects which reduce usable
volume by up to25o/o, such as rot,
burn, physical damage, forks or
bends

4 Very knotty and bent, or with
defects which reduce usable
volume by up lo 25 lo 50o

5 Reject, with such defects that only
less than 50% of volume is usable



APPENDIX 3

Species Codes



List of Forcst Spccics, Codes and Commercial Class

Hill Forests:

t2.
13.

14.

15.

16.

17.

Vernacular Name

Trees:
l. Agar
2. Am
3. Am-Chundal/Civit
4. Amora
5. Arjan/Arjun
6. Arsol/ArvallGodal

Hornia
7. Australian Acacia
8. Bahera
9. Baittya/Carjan
10. Banderhola/Kacha
I 1. Batana./Batna

Bhadi/Jiu lbhadi
Boilam/Boilsur
Bokain/Ghoranirn

Bonal</Kanak
Cashew
Chakua/
Chakkua-Korai

18. Cham/Chapatish
19. Champa/ChamPa-ful
20. Chapalish/Cham
21. Chatim/Chhatian
22. Chikrassi
23. Chundul/Mainakat
24. Civit/Am-Chundal
25, Dhakijam
26. Dharmara/Kamrang
27. Dudya/Tali
28. Eucalyptus
29. Gamar/Camari
30. Garjan/Baittya
31. Ghoranim/Bokain

12.

33.
34.
35.
36.

37.

38.

39.
40.
41.

Coda/Hornial
Arsol/Arval

Hargaza
Hari/Jharv
Haritaki
Hijal
Hornia,,'Coda

Arsol/Arval
Ipil-ipil
Jam
Jarul/Kanta Jarul
Jharv/Hari

BotanicalName

Aquilaria agallocha
lv[angi/era indica
Sw'intonia floribunda
Spondias mangifera
Polyalthia simiarum

Vitex spp.

Acacia auricoliformis
Terminalia belerica
Dipterocarpus sPP.

Duabanga grandiflora

Quercus spp.l
C as t anops is tr ibulo ides

Lannea coromandelica
Anisoplera glabra
lvle I ia s e ntpe rv ir e ns I
Melia azaderach

Schima wallichii
Anacardiunt occ id en t al e

Atiizzia chinensis
Artocarpus chapasha

Michelia champaca
Artocarpus chapasha
Alstonia scholaris
Chickrassia tabularis
Tetrameles nudiJlora
Swintonia floribunda
Syzygium grande
S t e r e os p ermu m P ers o n a tu m

Palaquium polyanthum
Eucalyptus spp.

Grnelina arborea
Dipterocarpus spp.

lvtelia sempervirensl
Melia azaderach

Vitex spp. t

Dillenia pentagina
C asuarina eq uis e t ifo I ia
Terminalia chebula
B arr in glon ia ac utan gul a

Vitex spp.

Leucaena leucocephala

Syzygium sPP.

Lagers troe nt i a s P e c i o s a

C as uar ina equis e t ifolia

5

3

I

3

4

5

BT
BI
BN{

BK
BN
CW

Code Code

Name No.

AG IOO

ANI 101

CI IO2

AR IOJ

AJ IO4

AW 105

AA 106

BH IO7

GJ IO8

BD IO9

Commercial
Group/Class

5

5

3

5

4

3

2

4

2

2

5

2

I

2

3

1

3

)
3

5

J

3

2

2

3

J
A!+

5

4
5

3

5

2
2

5

ll0
ill
tt2

l r3
ll4
I 15

CK 116

CP II7
CM II8
CP II7
CT 1I9
CS 120

MK 121

CI IO2
DK 122
DR 123

DD 124

EU 125

CN,I 126

GJ IO8

BK ll3

AW 105

HG 127

JW 128

I_IR 129

HJ I3O

AW 105

IP I3I
JN.{ 132
JR I]3
JW 128



Jiulbhadi/Bhadi Lannea corornandelica BI I I I

Kacha/Banderhola Duabanga grandiflora 9? 109

Kadam 'l'nthocephalus 
cadamba KD 134

iainjal/Lohabhadi BischoJiaiavanica KJ 135

Kala Koroi/Siris Atbizzia tltt"k KK 136

KamrangiDharmara Stereospermum personatum P-1 123

Kanak'Cuampa/Moos Pterospermum aceri'folium lvls l3'l

Kathal Artocirpus intergrifolia KT I 3I

Khoirjam Ettgenii barringtonii KNI li9
Kanta Jarul/Jarul L'lgcrsrroentiu speciosa JR 133

Koroi Albizzia Procera KO 140

Kosturi/Tejbohal Cinnamontunt cecidodaphne KS l4l

Kusum/Jaina S chleichera oleosa KU 142

Lolrabhadi/Kainjal Bischofaiavanica KJ I 3 5

Lohakat/Pynkado Xytia dotibriformis LK 143

Mahogany/Mehogini iw'ietenia spp' t'vlE 144

Mainakat/Chundrll Tetameles nudiflora yf l2l

, Ntangium Acacia mangium MG 145

. Mehogini/Mahogan y Swietenia spp' ME' 144

. Nlinjiri Cassia siantea IvlJ 146

. Moluccana Paraserianthes falcataria y9 147

. Monawal Vitex altissinta MN 148

. MoosiKanak-Cuampa Pterosperntum aceri/oliunt M-S 137

. Nug.rwarA"lagkesai Mesui ferrea NS 149

i. NarikelAlarikeli Pterygbn alata NK 150

r. Padaug P terocarpus dalbergiode' !D 15l

l. Pine Pinus citibea PI 152

). Pitali Trewia nudiflora PL 153

). Pitraj Aphanamixis polystachy' lT 154

l. Pynkado/Lohakat iylia dolab.rifurmis !5 143

Z, Raktan/SheraAong Lophopetal-umfimbriatum SH 155

3. Rangkat/Haldu 
o )ii"'co'di/otia RK 156

4. Rata Amoora waltichii RA 151

5. Sal Shorea robusta SL I 58

6. Shagwan/Shegun/Teak Tectona grandis TE 159

'7. Sheradong/Raktan Lophopeialumfimbriatunt SH 155

8. Shishu Ditbergia sisso SI 160

,9. Shourala/Sonalu Cassia fistulct SR I 6l

i0. Simul/Tula Salmania spp' SM 162

11 . Siris/Kala Koroi Albizzia tebbet< KK 136

t2. Sonalu/Shourala Cassia fisttila SR I 61

33. SurujiToon Ceclrela toona TO I 63

81. Tali/Dudya Palaquium polyanthum DD 124

85. Teali/Shegun/ | -

Shagwan Tectona grandis TE 159

86. Telsur/Tersol Hopea 'do'o'o 
TS 164

87. Tetuya koroi Atiizzia odoratissima TY 165

J

2
3

3

3

5

5

2

3

2

2

5

5

3

2

I

3

4
I

5

3

5

5

2

3

1

5

3

2
2
J
)
5

2

I

J

I

5

3

3

5

2

3

I

I

5

5

2

5

3

7
7
2

88. Tejbohal/Kosturi Cinnantomum cecidodaphne KS l4l

89. Toon/Suruj Cedrela toona TO 163

90. Udal Firmiana coloratal
Srcrculia sPP. UD 166

9l . Uriam Mangifera sylvatica UR 167

92. Dhali garja n Dipterocarpus gracilis DG 168

93. Baita Garja 11 Diprerocarpus costatus BC 169

94. Teli Garjan Dipterocarpus turbinatus TG 170



95.
96.
97.
98.

Kamdeb
Banspata
Chalmugra
Miscellaneous/Unknown tree specles

C al lop hyl lum polyant hum

Podocarpus nerlifolia
Gynocardia odorata

Amoora cucullata
Acacia nilotica
Avicennia olficinalis
Eugenia fruticosa
Excoecaria indica
Intsia biiuga
Hibiscus liliaceus
Le p is an the s r ub ig ino s a

Mallotus repandus

Sonneratia caseolaris

Xylocarpus granqtum

Mucuna gigantea
Diospyros Peregrina
Rhizophora mucronata
Excoecaria agallocha
Ceriops decandra
Rhizophora mucronata
Tamarix indica
Ficus sp.

Bruguiera gtmnorhiza
Pongamia Pinnata
Sonneratia aPetala

A e gic e r as c orn ic ul atum

Lumnitzera racemosa

Sonneralia caseolaris
Xy I o c arp us nt e kon gens is

Avicennia alba
C y r.r o nt e t r a r a m iJl or a

Clerodendrum inerme

Heritie ra /ombs
Brownlowia tersa

Avicennia alba

KA
BA
CH
UN

171

1'72

I tJ
199

J

J

4

5

Forest Species: Sundarbans and Coastal Divisions

Vernacular Name Botanical Name

Trees:

Code Code Commercial
Narne No. GrouP/Class

24.
?5.
26.
27.

28.
29.
30.

31.

32.

JJ.

Amur
Babul
Baen
Ban jam

Batla/Batul
Bhaela/Baral
Bhola
Bon Lichu
Bon Notoy
Choyla/Ora/SoYla
Dhundul
Doyal
Gab
Garjan/Jhanna
Gewa
Goran
Jhanna/Garjan
Jhao

Jir
Kankra
Karanj/Karanja
Keora
Khalisha/Khalshi/
Khulsha

Kirpa/Kripa
Ora/Choyla/SoYla
Passur
Sadda Baen/
White Baen

Shingra
Sitka/Sitki
Sundri
Sundri Lota
White Baen/

Sadda Baen

AU 2OI

BB 202
BA 203

BJ 204
BL 205

BE 206
BO ?07

BC 208

BY 209
CY 2IO
DN 2II
DY 212
GB 213
JN 214
GW 215
GN 216
JN 214
JA 21'I
ir 218

KA 219
KR 220
KE 221

KC 222

KP 223
CY 210
PS 224

SB 225
SC 226
SK 227

SU 228
SL 229

SB 225
UM

5

5

5

5

5

5

5

5

5

5

5

5

5

5

J

5

5

5

5

5

5

4

5

5

5

5

5

5

5

3

5

5

Miscellaneous/Unknorvn sPecies

Legentl: I - SPecialClass
2 - Class A
3 - Class B

4 - Class C
5 - Class D



Bamboos:

t Bariala Bans B-ambusa Yulgaril,i Eil'"rie*i- 7ii,-ott'chvim grffitbii
i. ChoitoYa/Muli

Bans Molocanna -bambusoides4. o"ui66 Bans/Daru-" 
- ny;,x!i,fj1]f,{ltoi,ueo

5, Daral(climbing) Llclocalam'us compactAtorus
'6. f.;ii 

'B;"; "'o' oxytenanthera nisrocrttnta

7 Kalisoda b'ii'l'iuio rulda (piobablv)-.

L iiiiiiJ"l eont Q'r.'te 
nanthe ra auricutatant

I Khane/Orah Bans Danclrocalantus longispathus

8. Miten-ga Bans/
Mirtinea Bumbusa tulda

9' Mulilchloitotu 
noo'o'o"a bambusoides

l0.orahBans/Kr'u,i["."'",biid1:oc1|i*'uslongispathus
i I . Parua 

\r'q'ro -Banfiusa teres (probably)

12. Pecha ffiiiiiciot"mui'hamiltonii
13. Rupahi ou'a'oioiiiiiitoigispathus (?)

14. Miscellaneous/Unknownspecies

Rattans/Canes:

BR
BZ

MU

DA
DL
KB
KG
KI
KH

Nll

MU
KH
PR
PC
RU

UB

30i
302

303

304
305
306
307
308
309

310

303
309
3ll
312
313

399

l.
2.
3.
A.i.

Galla
Horna
Jalli
Sundi

D ae mono r oPs i enkini anus
Calamus latifolius
Calamus tenuis
Calamus guruba

GA
HO
JL
SD

401
402
403
404

290
Pzrlm:

1. GolPatta l'lypafruticans GP



APPENDIX 4

Structure and Specifications of Data Entry/validation
Tables



Structure of Data Entry Table (with DEVP and final validation criteria)

for Natural Forcst: Enumcration Form l

No Ficld Name

Variable
Nlmc Typc width

Dec'l
Pt.

Tcchnical
DEVP

Snecifications
Final

I Data form AFORill C I 0 =l,2or3 =l
) Plot cluster

number APCN C 4 0 =001 to 1300 =001 to 1300

3 Longitude:
degrees ALONGDEG C ) 0 =88 to 93 Sce Table A2-{

4 Lon: minutcs ALONC]\IIN C 2 0 -0 to 59 =utof,

Lon: seconds ALONGSEC C 2 0 =0 t0 59 =0.1 0.ZU,J u'.lu ')(,
6 Latitude:

degrees ALATDEG C 2 0 =/0 to 27 Sce Table A2--l

7 Lat: minutcs ALATillIN C )
7
7

0 =0 to 59 =Utof,
0 ={) to 59 =0,10,20,30,{0,50

8 L:rt: seconds ALATSEC C
0 =lto5 =1,2,3r{ or 5

9 I'}lot No. APLOTNO C
I 0 =0orl o0orl

0 Control ACONTIlOL C

1r Record typcl ARECTYPEI C I 0 =l to6 =l

t2 Division ADrvtsloN I C ) 0 -l to 30 Scc Tablc A2-5
) 0 =l to 50

-Sce Tablc A2'5
l3 Ilangc ARANGE

) 0 =l to 99 Sce Table A2-5
d lc:rt ABEAT L

l5 Block I ABLOCK C 3 0 =l to 500 =l to 50

l6 Land use

catcgory ALUSEC C 1 0 =lto9 =3, or 5161718 or 9

I 0 =tto6 l=4or51 Forcst type AFOTY C

r8 Stand
condition ASTCO C I 0 =l or ) =lorZ

1 0 =0 to 30 =0 to 30
l9 Pilfcrage: no.

of stumps APILNOS C
C I 0 =0to7 =0to7

2.0 Terrain ATEI(I(AIN
I 0 -0 to 6 =0to62r SIope ASLOPE C

22 Aspcct AASPECT C 1 0 -0 to 8 =0to8
73 Soil type ASOTY C I 0 =0 to'{ =0to4

74 No. of
records (NR):
trees/poles

ANORETP C 7 0 l=0to50 =0to50
2 0 l=0to30 '0 to 30

25 NR:sccdlings ANI1SEED I C

ffisnt' Ic 12 0 =0 to 20 =S to 20

Z'7 I NR: rattan ANRRAT C 1 0 =0 to 20 =[ to 20

28 NR: bamboo ANRI}AI\1 C
,,

0 =0 to 20 =0 to 20

29 N Il: mcdicina t

pla nts ANRI\IED C 2 0 =0 to 50 =0 to 50

30 Crerv No. ACREWNUi\I C ) 0 =0 to 30 -0 to 30

3l Drrte: day' ADAY C 2 0 -t to 3l =l toJ

32 Datc: month AI\lONTLI C 2 0 =l to t7 =| to I

Datc: 1'ear AYEAR C ) 0 =95 to 98 =Y5 to YU



31 Invalid
subplot(IS):
seedlings

AISSE C 1 0 =Q =0orl

35 IS: saplings AISSA C I 0 -0 =0orI
36 lS:rattan<3m AISIIL3 C I 0 =$ -0orl
37 IS:rattan>=3 AISI{GJ C I 0 =$ =0orl
38 IS: OB AISOB C I 0 =0 =0orl
39 IS: mcd. plts. AIS}1P C I 0 =$ =0orl
10 IS: SSB AISSSB C 1 0 =$ =0orl
;ll IS: poles AISPOLES C I 0 -0 =0orl
12 lS: trces AISTREES C 1 0 =$ =Q or I

.t3 Record typc2 ARECTYPE2 C I 0 =lto6 -l-.t

{{ Consccutive
number 1

ACONSNUNII C 7 0 =[ to 50 50=l to

.15 Species code:
scedlings ASCSEED C 3 0 =100 to 299 =100 to 199

;16 No. of stems:
sce dlings ANSSEED C ) 0 =$ to 20 =0 to 20

47 I SC: saplings ASCSAP C 3 0 =100 to 299 =100 to 199

{n NS: saplings ANSSAP C ) 0 =0 to 20 =0 to 20

.19 SC: rattan ASCITAT C J 0 I =Jol to .109 =.101 to 409

50 NS: rattan I

< 3.0m I exsnarlrs C 2 0 =0 to 50 =0 to 50

51 NS: rattan
=or> 3.0m ANSRATEG3 C I 0 =0 to 99 =0 to 99

32 SC: other
bamboo (OI]) ASCOB C 3 0

=301 to 399;
not 301/303

=302 to 399;
but not 303

53 NS:
immature
stems, OB

ANSISOB I C ) 0 =0 to 99 =0 to 99

5.1 NS: mature
stems, OB ANSlllSOB C

,,
0 =0to99 l=0to99

5f, SC:
medicinal
plants

ASCMED C 3 0 =100 to 409 =100 to 409

56 NS:
medicinal
plants

ANSi\IED C
.,

0 =Q to 99 =0 to 99

57 SC: solitary
stem bamboo
(ssB)

ASCSSB C 3 0 =303 =303

58 NS:
immature
stcms, SSB

ANSISSSB C 3 0 =0 to 200 =0 to 200

59 NS: mature
stems, SSB

ANSI\ISSSB C 3 0 =0 to 200 =0 to 200

60 Record type3 ARECTYPE3 C I 0 =2r3or5 -1



61 Consccutive
number 2 ACONSNUIVl2 C 2 0 =1 to 50 =l to 50

62 SC: poles ASCPOLES C 3 0 =100 to 299 =100 to 199

63 DBH: polcs ADBHPOLES N 4 I =2.5 to 19.5 =5.U to ly

6.1 SC: trccs ASCTREES C 3 0 =100 to 299 =100 to 199

b5 DBH/DAB:
trees

ADBHTREES

N I =l{.6 to 120.0 =20.0 to 120.0

66 Buttress
height AHTBUT N I =l.l to 8.0 =1.1 to 8.0

67 Damage ADAI\IAGE C I 0 =0to6 =$ to 6

1 0 -l to 5 -lto5
68 Grade AGRADE (-

69 Infestation AINFEST C I 0 =0to6 =0to5

70 Ilolc hcight ABOLEI.IT N I t =0.5 to 40.0 =0.5 to 40.0

1l Trce hcight ATREEHT N { ={.0 to 50.0 =.1.0 to 50.0

.l I =5.0 to {0.0 =5.0 to 40.011 FIor. distancc AHORDIS I
N 3 I =0.0 to 3.0 =0.0 to 3.0

73 Height of
base AHTBASE

3 0

=0 or (+ or -)
I to 307o

=0 or (+ or -)
I to 307o

71 Perccnt to
base APCTB C

75 Pcrccnt to
cro\Yn point APCTCP C J 0

=0 or (= or -)
1 to 150'%

=0 or (= or -)
1 to 1507.

16 Percent to
top APCTTOP C J 0

=0 or (+ or -)
I to 1507,

=0 or (+ or -)
1 to 150%

C - Character

N - Numeric



**;&..

Structure of Data Entry Tablc (r,vith DEVP and final validation criteria)

for Hill Forcst Plantations: Enumeration Form 2

No Ficld Namc
Variablc

Namc Type Widrh

Dec'l
Pt.

Techn ical
DEVP

Snecifications
Final

I Data form BFORi\I C I 0 =l,2or3
) Plot cluster

number BPCN C 4 0 =001 to 1300 =001 to 1300

J Longitude:
degrees BLONCDEC C 1 0 =88 to 93 Sce Tablc A2-{

{ Lon: minutes I]LONGNIIN C ) 0 =0 to 59 =uto5
Lon: sccontls BLONGSEC C 1 0 =0 to 59 =0,10,20,30,J0.50

6 Latitudc:
dcgrees BLATDEC C ) 0 =20 to 27 See Table A2-.1

7 Lat: minutes BLATMIN C ) 0 =fl to 59 =$ to 59

8 Lat: seconds BLATSEC C 2 0 -0 to 59 =0,10,20,30,{0,50

9 PIot No. I}PLOTNO C ) 0 -l to ) =1,2,3,4 or 5

l0 Control BCONTITOL C I 0 =0orl =Q or I

ll Record Upcl BRECTYPEI C I 0 =l to6 =l
t2 Division I}DIVISION C 2 0 =l to 30 Sec Tablc A2-5

l3 Ilange BRANCE I C ) 0 =l to 50 Sce Tablc A2'5

l{ Bcat I}t}EAT C
,,

0 =l to 99 Sce Tablc A2-5

l5 Block I}BLOCK C 3 0 =l to 500 =l to 50

l6 Land use

category BLUSEC C 1 0 =1 to9 =1 to 9 but not 3

l7 Forest type t]FOTY C I 0 =l to6 =$

l8 Stand
condition BSTCO C 1 0 -l or 1

-1 or 2, lf bamboo;
=1 to 4, othenvise

19 Pilferage: no.
of stumps BPILNOS C ) 0 -0 to 30 =0 to 30

20 Year plantetl BYEARP C ) 0 =0 to 97 =S to 97

2L Terrain BTERRAIN C I 0 =0to7 =0to7
i lstope lIlsLoPE C I 0 =[ to 6 =0to6
23 | Aspcct BASPECT C I 0 =0to8 =0to8
U I Soit t1'pe I BSorY C I 0 l=0to.l :0 to ;l

25 No. of
records (NR):
trees/poles

BNORETP C 2 0 =0to50 =0to50
2(t NR:seedlings BNRSEED I C 2 0 l=0to30 =0 to 30

21 NR: saplings BNRSAP C ) 0 =0 to 20 =Q to z0

28 NR: rattan BNRRAT C ) 0 =$ to 20 =0 to 20

2t) NR: bamboo BNRBAI\I C ) 0 -0 to 20 =$ to 20

30 NR:medicinal
plants BNRI\1ED C ) 0 =0 to 50 =0 to 50

3r Crerv
number

BCREWNUi\I C
,)

0 =0 to 30 =0 to 30

32 Date: day BDAY C 1 0 =1 to 3l =l to 31

33 Date: month Bi\IONTH C 1 0 -l to t7 =l to t2

3{ Date: 1'ear BYEAR C 1 0 =95 to 98 =95 to 98



35 Invalid
subplot (IS):
seedlings

BISSE C I 0 =Q

I

=0 or I I

36 IS: saplings BISSA C I 0 =$ =0orl
37 IS:rattan<3m BISRAL3 C I 0 -0 =0orl
38 lS:rattan>=3 BISRAGs C I

i
0 =S =0orl
0 r0 -0orl

39 IS: OB BISOB C

I 0 -0 =0orlt{ S: mcd. plts. BISillP C

4l S: SSB BISSSB C I 0 =$ =0orl
12 IS: plntn B BISPD C I 0

0
=$ =0orl
=Q =0orl

43 lS: polcs I]ISPOLES C I
i 0 =$ =0orl{ S: trces BISTRIES C

45 Rccord typc2 BRECTYPE2 C I 0 I to(r rif

I 0 =[ 50to =[ to 50{6 Consecutive
number 1

I}CONSNUNI I C

4',7 Species code:
seedlings BSCSEED q

C

1 0 =100 to 299 100 to 299

I 0 =$ to 20 =Q 20to
48 No. of stems:

scedlings BNSSEED

3

1
0 =100 to 299 =100 to 199

19 SC: saplings BSCSAP C
0 =0 t0 20 =Q 20to

50 NS: saplings ITNSSAP C

C J 0 ={01 to 409 =401 to ,109
5l SC: rattan I}SCITAT

52 NS: rattan
< 3.0m BNSRATLT] C ) 0 =0 to 50 =0 to 50

C ) 0 =$ to 99 =0 to 99
53 NS: rattan

=or> 3.0m BNSRATEG3

C J
I =3ot to 399;

0 I not 301/303
=302 to 399;
but not 303

54 SC: other
bamboo (OB) BSCOB

C
,|

0 -0 to 99 =0 to 99

55 NS:
immature
stems, OB

BNSISOB

ll (r NS: mature I

stems, oB I uxsttsoe C ) 0 =0 to 99 =0 to 99

5/ SC:
medicinal
plants

BSCIVlED C 3 0 =100 to 409 =100 to 409

58 NS:
medicinal
plants

BNSI\IED I c ,,
0 =0 to 99 -0 99to

59 SC: solitaly
stem bamboo
(ssB)

BSCSSB I c J 0 =303 I =303

60 NS:
immature
stems, SSB

BNSISSSB C 3 0 =0 to 200 =0 to 200

61 NS: mature
stems, SSB BNS]!ISSSB C 3 0 =0 to 200 =0 to 200

62 SC: plant'n
bamboo (PB) BSCPB C 3 0 =30 I =301



J 0 =0 to 99 =0 to 9963 NS:
immature
stems, PB

BNSISPB C

64 NS: mature
stemsrPB BNSMSPB C 3 0 =0 to 99 =0 to 99

0 =2,3or5 =Jo) Record tYPe3 BRECTYPE3 C I

) 0 =1 to 50 =1 to 5066 Consecutive
numbcr 2 BCONSNUill2 C

0 =100 to 299 =100 to 199
61 SC: polcs BSCPOLES C 3

I =2.5 to 19.5 E2.5 to 1{.5
68 DBH: poles I]DBHPOLES \ {

C 3 0 =100 to 299 =100 to 199
69 SC: trccs I]SCTIl.EES

I =14.6 to 120.0 -14.6 to 120.010 DBH/DAB:
trccs BDBI{TREES N 5

J I =l.l to 8.() =T.t to 8.0
7t Buttress ht. T}HTI}U I N

=() to 6 =0to6
72 Damage T}DAi\IAGE C 1 0

0 =l to ) =1 to5
t3 G radc I}CRADE C

0 =0t06 =0t0571 llnfestation I}INFEST C I
=0.5 to 40.0

75 norc trcight I BBOLEHT N I I =U.5 to'1t,.(,

I I ={.0 to 50.0 =4.0 to 50.0
76 Tree hcight BTREEHT I N c

I =5.0 to 40.0 =5.0 to 40.0
17 [Ior. distancc BHOITDIS I N .l

I =0.0 to 3.0 =0.0 to 3.078 Hcight of
base

BHTBASE I X 3

0

=0 or (+ or -)
I to 307"

=0 or (+ or -)
1 to 307"

'79 Pcrccnt to
base BPCTB C 3

=0 or (= or -)
I to 1507,80 Pcrccnt to

crolYn point BPCTCP C 3 0

=U or (= or -)
1 to 150%"

0

=0 or (+ or -)
1 to 1507"

=0 or (+ or -)
I to 1507o8l Percent to

top BPCTTOP C 3

C - Character

N - Numeric



APPENDIX 5

Range and Beat Codes



Forest Division/Rangc/Bcat Codes

HILL FOREST DIVISIONS

E l coDE BEAT CODE

Sylhet
I

2

3

4
5

6

I
,)

3

4
5

I
I

J

I

2

3

5

6

I
)
3

^

Jurilt

Moulavi Bazar

Rajkandi

Kulduta

Habigonj

Raghunandan

Satchari

North Sylhet

Sunamgonj

Sagarnal
Ragna
Putichara
Barlekha
Somanbag
Lathitila
Madhabchara

Lawachara
Chautali
Kalachara
Moulavibazar
Satgoon

Kurma
Adampur
Kamarchara

Muroichara
Monchara
Cazipur
Baramchal
Bhattera
Nalduri

Kalenga
Rema
Rashidpur
Putijuri

Shahapur
Shaltila
Shahajibazar
JagadishPur

Satchari
Telmachara

Jaflong
Shari
Gowainghat
Kanairghat
Rafargole
Khadimnagar
Tilagaor
Ranikhal
Salutikar
lvtaheshkhola
Dalergaon
Saktiarkhola
Sunamgonj Sadar

Doarabazar
Chatak

I
2

4

I
2

I
2
5

q

5

6

7

8

9
I
2
J

4

5

6

r'n*]irlj igjn:i - i; ;i.#]M{



( hrttilgong

Karerhat

lvlirsarai

Baralya-
dhala

Kumira

Narayan-
hat

Hasnabad

Hathazari

Karerhat
Andcrmanik

Kolia
Hiakhon

Hinguli

Zorarganj
Gobania

Baratakia
Baralyadhala

Sitakunda

Hazarikhil

Fatlckcharl

Barabkunda
Kumira
Shitalpur

Dantmara

Balukhali

Narayanhat

Dhurang

Tarakhon
Hasnabad

Hathazari
Sarta

Sobhanchari

lvlondakini

Lakhichari
Panua
.Nalua West
Kolia North
Hiakhon
Nischinta

Hinguli
Kolia South

Zorargan)
Raghunathpur
Cobania

Kundcrhat
Wahidpur
Baralyadhala
Sitakunda
Chandranath
Hazarikhil
Rangapani
Futickchari
Hanvalchari

Barabkunda
Kumira
Shitlapur(P.F)

Nalua East
Dantmara
Chandpur
Idilpur
Badurkhil
Kalyapukhia
E. Kalyapukhia
E. Kanchannagar
W. Kanchannagar

Tarakhon
Hasnabad

Hathazari
Khiram
Copalghata
Magkata
Gamaritala
Baramasid
Sobhanchari
Udolla
Monaichari
Lot udolia
Hazirkhil
Choto
Kanchanpur

I
,,

3

4
5

6

I

2

3

4

I

2

3

4
5

I

2

I

2

3

4

5

6

1

8

9

I

7

3

I

2
3

I
2

3

4
5

6

7

8

9

I
2

I
2

3

4

5

6
1

8

9
l0
ll

l2

I

2

I

2



iiffio -T--coon I BEAr 6nE-i--sLocr I coDE
DIvlsloN I CODE

Nischintapur

Lalutia

Dhopachari

Sangu

Baltarani

Kodala
Chiringa

Narischa

Pomora(P.F.)

Sukbilash
Dudpukuria
Khurusia
Kamaichari

Bhandarjuri
Kelishahar
Srimal

Barguni

Chagra
N isch intapur

2

3

Dohazari t0

Rangunta ll

Khurusia t2

Patiya

Padua

Chunati l5

Jaldi

Barabakia l7

Kalipur
(P F.)

Barduara

Hangar
Tankawali

Dalu

Harbang

Chunati
Baraltali
Bara Hatia

Satgar

Jaldi

Chambal
Napura
Puichari

Toitang
Barabakia
Paharchanda

Kalipur
Chechuria
Shadhanpur
Pukuria

I Lalutia
Chlrlnghau

2 Mangala
Dhopachari

3 Sangu
4 Baltarani

I Kodala
2 Chiringa

SaraPbhata

3 TriPura Sundari
Narischa (P.F.)

4 Pomara (P'F.)

I Sukbilash
2 DudPukaria
3 Khurusia
4 Silchari

I Dumuria
2 Bhandarjuri
3 Silchari

Srimal
4 Sonaichari

HashemPur

Elahabad(P.F.)

Mahalta
Puranagar
Sarasia
Charamba
Tankawati
Narischa
Farong

Goyalmara
Harbang
Tetlakata
Chunati
Baraltali
Chhota Hatia
Bara Hatia
Satgar

Jaldi
Balichari
Chambal
Napura
Pulchari

Toitang
Barabakia
Paharchanda

Kalipur
Chcchuria
ShadhanPur
Pukuria

t
2

3

4

5

6

I

2

3

4

5

6

I
2

3

4

l3
I

2
3

4

5

6
't

I
2

3

4

5

6

7

l4

I
)
3

4

5

I
2

3

1

3

4

I
2

-)

l6

2

J

2

J

4

I
2

3

4
5

6
1

8

l8 I

2

J

4

I

2

l
4

\--



'l'own

Fashia-
khal i

adursha

Churamoni
Baramadarsha

Town(P.F.)

Halbila
Kakra
lvl an ik pur

Bamu
Fashialihali

Dulahazara

Khuntakhali

Fu lchari
Napitkhali

Bhomar Iaghona

Idgarh

Manchuakhali
Kalirchara
Joarianala

Bagkhali

Chilatali

Kachapia

Rajarkul

P.M. Khali
Dighirghona
Tutuk Khati
Khuruskul

Panerchara

Chainda
Kalatali
Jhilanga
Link Road

Dhoapalong
Khuniapalong

Dariadighi
Upper Rezu

Paglarbil
Ivtaracha

\lutlurshlr
Churamttnt
Baromadarsha

Purba pahartali
Kuilshi
Purba Nasirabad
lul uradpur

I

2

3

.1

Cox's
Bazar

I

2

3

,{

5

6
1

8

I

2

3

4

I

2

3

2

3

I

2

I

2

3

Meher-
ghona

I I lrlbila
2 Kakra
3 lvllnikPur
.l Banru

5 Fashiakhali
Rangbhang

6 Dtrlahazara
l lirrgazo

Fulchari

Idgaon

Bagkhali

P.M.Khali

Panerchara

Cox's
Bazar

Dhoapa-
long

Khuntakhali
Mcdhakachapia
Fu lchari
Napitkhali

Bhomar laghona
I d garh
Tulatai

Machuakhali
Kalirchara
Joarianala
Bengdcpa
Jumchari

Bagkhali
Manirjhil
Ghilatali
Barabil
Kachapia
Jungchara
Rajarkul
Ramkol

I
2
3

4

5

I

2

3

4
5

6

7

8

I

2

3

4

I P.M.KhaliNorth(P.F')
2 P.M.KhaliSouth(P.F.)
3 Tutuk Khali(P'F.)
4 Jaturya(P.F.)

I l)ancrchara
lvl ithachara

I Chainda
2 Bhangamura
3 JhilanBa West(P.F.)

4 Jhilanga East(P.F.)

I DhoaPalong
2 KhuniaPalong

Himchari
I Dariadighi
2 Uppcr Rezu

3 Paglarbil(P..F.)
4 lvlarchapalong(P.F.)

I

2

I

2

3

4

I

2
3

4

5

6
1



7'

Ra.iapalong
lnon i

Chota inoni
Swankhali

Ukhia

Dochari
Ukhirarghat
Thainkhali

Walapalong
Holudiapalong
Bhalukia

Whykheong
Raikhcong
tvlonkhali
Saplapur

Madhya FInila
I{nila
Rajarchara
Silkhali
Mochoni

Mathabhanga
Teknaf

lliapulong
l{alapalong
llara lnoni
Chota lnoni
Ruppati
Srvankhal i

tj halapalong
Kutupalong
Dochari
Ukh iarghat
Thainkhali
Battali
Pal ongkhal i

Walapalong(P. F.)
l-lolud iapalong(P.F. )

t{atnapalong(P.F.)

I

2

J

I
5

6

tJkhia

Whykhe-
on8

'l'cknaf

ll I

1

J

{
5

6

1

8

9

t0

I

2

3

4

I

2

J

4

5

6

7

8

9

l2

r3

I Wh1'kheong
2 Raikhcong
3 Nlonkhali
4 Saplapur

I Nladhya tlnila
2 Dakhin Hnila
-i Ra jarchara

I Silkhrli
5 Lcdlta

Dumdumia North
6 Mathabhanga
7 Dumdumia South

-l-cknal'

.- {t-
;:: i!:;. 1!' 
-'1,- ';d-_n

. ,i
. -tr t:,ti



APPENDIX 6

Tree Volume Equations



Tree Volume Equations Used in FDPP

Hereunder are the tree volume equations used in the Field Data Processing Program

These include the new equarions for Akashmoni (.Acacra uunmlifornris) based on 219

observations with DBH data range from 3.9 to 32.8 cm. Nlangium (Acac'ta mattgrttnt)

based on 272 observations with DBH data range from 4 9 to 45 3 cm, and Ettcal.yptttl

cantaldttlen.sl.s with 550 obsen'ations with DBH range from 2 7 to 3 6cm These nerv

studies were done in collaboration with BFRI Researchers The new equations were

derived using a system of four simple (combined variable model) equations in each case

The equations provide consistent and very accurate tree volumes lor the whole range of

diameter classes for each of the three species'

The tree volume equations below also include the corrected equations for plantations of

Dhakijam (Sv,zygium grancle), Gamar (Gmelina urhoreet)' Chapalish (Artocurptt'\

chapasha\ and Teligarjan (Dipterocarpu.: turbtnaltt.s) as rvell as Civit (Su'ttttrntra

.ftoiibunda) and Bahera ('l'ermirtctlia belcricr) in natural stands

Volume Equations and Convcrsion Factors

Vsos = 0.000043645 *(D-3)^2*H

V,"u = 0.85342*Vro
V5'6 = 0.99416*V,.u

Vtou = 0.000038834*(D-3)^2*H
Vtru = 0.850 l8*V,ou
Vs"u = 0.999'15*V,'u
Vra,r, = 0.99970*V

ln(Vr,r) ='10.1767+2'06'12 lnD+0.829 I lnH

ln(vr,u) = -9.7505+1.9354 lnD+0.85l7 lnH

Mangium
(A. mangiutrt);
Plantation

Minjiri
(Cassia sianrca)i
Plantation
Pine (Pinus
carribea)',
Plantation

lnV,ou = -8.4687 l+ 1.63 502*lnD+0.78'187*lnH
F1,,6 = 0.7{986+0.003 172'l*D-0 00002Ji I9*D^2
Fs"r, = l/( I.0000 I +0.93292*e"(-0. I 89{*D))
Frout = A.99337'2-11683+e"(-0 11I l6*D)
F.rr,r, = 0.916P6* I -c"(-0.20.180* D))" I 86. 5

Gamar
(Cmelina arborea)'.
Plantation

V-* = 0.000 I 8987+0.000029903 *D"2+0'0002{88? *D*H'
0.00002{-t66r D^2 | H

F,'u = D/(-0. 23 53 I + I . 28 I 75 *D-0.()0287it6* D^2)

F5"6 = 0.99798+( I-c"(-0.30202*D))^ l.7l l5l
Fr o"u = 0.98{0{*( I -e"(-0.2'l I 8-l*D))" I 6 65

F:rn,s = 0.9{09{r( l -e"(4. I7372'D))"6(r 2.1{

Dhakrjam
(Syz1'gium grande).
Plantation



V.r = 000252 t t-OOOO tOOO: *O^2+0.000 I 4779*D*H+
0.000024065 rD^2tH

Ft"u = 0.75496+0.0030279*D-0'0000 I 95 I 0*D"2)

Fs,u = 0.9993 8-167 .'707*D (-3 '1686)
Fro.u = 0.98 I76*( I -e^(-0.35582*D))^69. 509

F:o,b = 0.92806r(l-e^(-0.27813{'D))^ I 156. I I6
Note: For DBH>75 cm. llie Faclor for DBH=75

7. TeliGarjan
(DipterocarPus
turbinatus)',
Plantation

108

It Chapalislt
(,-lrtocarpu,t
chapasha\:
Plantation

I l7

ln(V,nr,) = -tt.9'{-195+l.tlz65 l'tntl+o, / r)'J6'lnl
p,,,6 = 0.7653g+0.0()35766rp-t) (xXX)323()-5*D"2: rf D>50. F,,,r = () tl6

Fs,,t = 0,99939'(72 85J9*D)^('3' l'l8J{)
Fro.t, = 0.99{00-( 1556 2135'D)"(-1 23 157)

E = rl o, I o?*rl -o^(-O )6171'D))^601 5896

IF DrF2oo,
Vtouu = 0.0 1059+0'000028[t?D:H

IF D?TD I2OO.
\./-- = o oq?go+o 00002"199D:H

9. Civit
(Swintonia

f oribunda)'.
Plantation

I02

lnVr* = -9,41108+ l.(r2 l2lnD+ l. l(:'litlnH
Vsut = 0 1217+0.2257D1H
Vro,b = 0.0000'165Dr 

ssHl 6(rr (')'))

Vro,,r = 0.0645+0.2322D2H

10. Tcak
(Tectona grandis\
Plantation

t59

II Eucalyptus
camaldulensis',
Plantation

125

V1n5 = 0.0000'12692* (D-3)^2 * H

V,,,s = 0.838'17*Vtot,
Vs,u = 0'95916*V,uo
Vr,x,b = 0.89239*V5'b 

-
t2, Molluccana

(Paraserianthes

/alcatarta):
Plantation

t11
InV1o6 = -8.9942+ I.4963lnD+ I. 146 tlnH

F,,s= 0.9 130' 0.6636e'o 
3aolD

Frsuu = 0.9352 (i-g'o 2?a2D; zar as

Fo^,r = 0.9329 (I-e'02313D)s026d

l3 Kcora I

(Sonneratia I

apetala); I ZZt

Plantation I

Noakhal i/B ho I a.iPa tuakhal i

Vr"u = 0.00+ l+0.00002463D2H
Chittasone C/A
1lr* =--6. g g g88+0. 0000297DrH

l4 Baen I(Avicenia I

officinatis). I ZOI

Plantation I

Vr"u = {.00 I 2+0.00002580D2H

Nalual-Earcsls : Total 
"'ol

ume. outsidc bark, excluding branchcs

lnV = -8.9863+ l.9328lnD+0 6992tnH

F.,u = 0.6-55+0 007937D-0 00005817D:

if D368cm
othc\\'ise F^ur0.92'l

F"ro = I.000 l'24.8498D-20'6'
F,,o = 0.9945- I .9 l56e-o 

@'u6D

t5 Pitra.;
(Aphanontxis
polystachv'a)

t5{

t6 Chapalish
(Arlocarpus
chapasho)

I l7
lnV= -8.6639+2.1320tnD+0.29161nH (??)

F*t = 0.9849-3.8652D'o 
erro

F"16 = 1.0

F":o = l/( L000081+0.6980c-o 
05{{6D)

t1 Sirnul
(Bonfiax ceiba) t6L

(?)lnV = -9.l0l3+L9{IglnD+0 5276lnH

F*6 = 0.9{{0-7.105+D'r r6no

Flq=L0
F,ro = 0.998-l-89{52.6D'r 865



18. Garjan (ltIF)
(DlpterocarPus
spP.)

108

lnV= -9. I 8?2+ l.6485lnD+ l. I 306lnH
F*u - 0.8994-0.0004973+0.000006?29D:
F,1 q - l/(0.999?+0. t0 I 2eo'06'{7D)

F-,n = 1,0002-1609.2.125D'2'o?2

I

!

I

I

19. Dhali Garjan
(Dipterocarpus
gracilis)

I68
lnV = -9.,t.106+ l. g660lnD+o.96481nH

F^u = 0.8{93+0.001308D-0.0000070i tD: if Dsg2crn

othcr'*'isc, F^6= 0.9 l0
F,ro = 1.000-0.0ji I0c'0055'6D

F".o = 0.9975-0. l{77e'')6'lrD

20 Baita Gar.lan
(Drpterocarpus
costatus)

I (r9
tnv=-9. l69l+ 1.765 I lnD+ 1.00 I I lnH

F*,6 = 0.91 l-5{'25'tlc'o ol8n3l)

Frls = 1.0

F,:o = 0.9978-1.00 l6eao'3"o-
2l Tcli Garjan

(Dipterocarpu.s
turb inatus) 170

lnV= -9. l8?2+ 1.6,1851nD+ L 130(>lnH

F",r = 0.899-l-0.000'1973+0 0000067 2 9D--

F,ro = l/(0.999?+0. l0 I 2c'(' 
i)6r4:D)

F",n = 1.0002-1609.2'{25D': "'l
22. Bandcrhola

(Duabang,a

grandAora)
109

V = ,0.5127+0.0004 l29D'+0.00 l29liH+0,uoutJz4 tD-bt

F*6 = 0.81 l(r+0.00 1650D-0.0(x)00165 1 D2 if D<l78crn.

othcnvise F*,r, = 0.958
F"ro = I.0
F"rn = 0.9986+0.9808c-o 

o'8roD

23. Uriarn
(lulangifero
sylvatica)

t6'l
I nV=-8. 904tt+2.08081 nD+0.692(r I nH

F^u=O.9556- 16.5862D'r 
1n65

F,1 6= 1.0008-0.0 I 859e'o 
or?2r D

F.,^ = 0.9960- l. 9569e-o 
oe6l oD

24, Bonak
(Schima wallichii) il4

v=o.oSSZS-0.00003 l5 lD2+0.0 1648H+0 0000278 lD'H
F*u= l/( l. I93 5+0.3 93 I e'o 

oas I2D)

F,ro = 1.0005'0.02896e'o 
ooossD

F.,n= 1.0050-0.4304e'o 
o3e5eD

25. Civit
(Swintonia

loribunda)
102

tnV=-8,862 I + 1,8 l48lnD+0,82801nH
p*s=Q. $1,'f J+0.002289D-0.0000 I 045 D:.

otltcnvise F.,r=0.958
F" r o=0. 999 7 - (263 4 .87 23D)'o 

3631

F".n = I.00{l l4-2 16.8{36D-2:?6r)

if D<109

26, Dhakijam
(Syzygiunr
grande)

122

V=0.08566+0.0002378D'+0.0 I l91H+0 0000236sD

F*u= l/( I.0740+0.2996e-o 
0rs86D)

Frl s= I .0

F,:o= l/( I .003997+ I .5662e'0 
08:r6D) 

-

H

21. Bahera
(Ternrinalia
belerica)

I07
I nV=-8. 3 2.1 5+ I .78 261 nD+0.62 571 ttH

F*,s = I.0
F"lo: 1.0

F":o=0. 9998-0. 5266e'o 
o512oD

28. Chundul
(Te !rotne le.s

nudiflora)
t2l

lnV=-8.1925+ l.8522lnD+O.68791nH
F.,s=0.83 l(rt0.0021(r5D-0 0(X)012 t I D:. ii D<89.

othcnrisc, F*,t=0.928
F"r o= I .0

F.."= I /(0.9986+0. 3 7 I 2e'0 
0o'86D)

2t) N{ixcd spccrcs r99
I nV=-8. j367+ I . 593 2lnD+O.9{001 nH

F*u=0.8-10 I +0.002 l92D-0 0000 l{0lD:. il D<80.
othcnvise, F*6=0.926

F"ro = 0.9899+0.0001877D-0.00000087 10D2, if D< I 10,

otheruise. F^u=1.0

F":o = 0.8{3 8+o.003 I 04D-0.0000 I 553D:. if D< 100.

othenl'ise. F-,x=0.999



APPENDIX 7

Detailed Stand and Stock Tables (per Hectare Estimates)



Stand and Stock Tables by
NT (No. of Trees /ha), BA

Species Group, Stratum and Foresi
(BasaI Area in sqm/ha) , Vol (Volume

Di.rision i

in cu m,/ha)
Page No 1

Divis ion : Chj-ttagong (2L)

Species Group : 1. Special class

Natural forest : Stratum 10

No. of plot clusters : 84

Date:02/04/1998

Class C 5. Class D2. Class A

( HF/GE )

3. Class B

Trees by Diameter CIass

Species
Group

I 20-30 I 30-40 I 40-50 I

BA lVollNT IBA lVoIlNT IBA lVoIlNT IBA lvoJ-
rrlllli-l-l-l-

4.54r 2.351 0.35

s0-60

o. 05 t 0.69
l-----

n 1tr r 1 trnU.IJ I I. JIJ
l-----

0.101 0.78
I-----

0.08 I 0.70
l-----

0.13 t 1.16

INT
I

!::-:1:::
Class A

Class B

1.18 0.0s t 0.39 t

I ----- I ----:
0.17 t t. 19 t 2.45

l-----l-----
0.141 1.011 1.49

t-----l-----
0.071 0.461 0.78

-t
-----l

L.811 1.50t 0.23i 1.97I 0.69
| ----- | ----- | ----- | -----

t.261 0.831 0.131 L.L2l 0.42
I ----- I ----- I ----- | -----

0.671 0.431 0.061 0.591 0.36

3.16

0.68

r-.11

-;.;

U.qJ

b. zq

10.96

0 .22

0.14

0.07

-; ;;
3.11

2 ,99

Class C 1 trt!. JI

CIass D

IUIAL

15.03
t-----
124.48
I

0.57

a ,a 5 .22 0.79 6. 93 2 .25 0.51 , o?

Trees by Diameter Cfass

Species I 60-70 I 70-80 I eO+ | Total I-c.orrp 
I --------- I --------- | --------- I --------- ----- |

I N? I BA 1 vol I NT I BA I Vol I NT I BA I Vo1 I NT I BA I Vol I S,Etl
t_l t_l_l ll

Sp. cl-ass I

---------l
I CIass A
t---------
I Class B
t---------
lCIass C

t---------
I CIass D

-t I -l
0.62t Q.22

t-----
0.351 0.11 1.17

-r-l-l-l
t-----l-----l-----l

2.15t 0.211 0.121 1.131

0.051 0.57 I 1.561 0. l-7 | 1.791

0.09 0.14 6.29t 0.14 6.33

3.08 0.29 2.4r

0.07 0.78 24 .88 2.OO 17.18

43.731.031 0. ?0 '7 .'7 6 45.831 4.79

0.071
-----l
0.72

0.14
_9_11

0.061 0..54
l-----

0.21t 1.92

49.1

23 .6

?n R l

-----i
23.81

n ,tr 0.16 L .61
-----lq q,o 

I

0.14

0 .4't

0.10 15.9
-:: -
r5.{TOTAL L .42 0.49t

NOTE
VoI
Sp. CIass
BA

HE

ST
B/BO/OB

I

No. of trees
Volume in cu m/ha
Special class
Basal area j.n sqn/ha
Sampling Error
Large crown high forest, >50t crown closure
SmaI] crown high forest, >501 crown cl-osure
Scattered trees, about 20t crown cLosure
Bamboo (>B0t stocking) /Banboo (<B0t s'"ockrng)
/Bamboo (domj,nant) wlth other species



Page No

Natural forest

No. of plot clusters

Stratum

165

20 (Lr)

Species
Group

I Sp. class
t---------
lClass A
l---------
lCIass B

I Class C

t---------
I Class D

TOTAL

0.04 I 0.211
t-----l

0.06i 0.451
t-----

0.031 0.21
l-----

0.011 0.0s
l-----

0.291 2.t4
t-----l-----
I 0.431 3.13

Trees by Diameter Class

20-30130-40140-50150-60
t---------l---------l---------

NT IBA IVOIiNT IBA IVOiINT IBA IVCIiNT ItsA IVO]'
l-l-l-l-l-l-l

0.08 I -l1.00 t

1.31

0.69

0.14

6 .82
- -^:

v. v5

n ,q r 0.02

0.07

0.15 0.061 0.01t
t-----l

0. l,r. I 0.02 I

t-----l
0.331 0.05

-l
-----t

n 1Qr

-----l
-t

-----l
0.06t

I 0.57
l-----
I 0.81
I

n (o

0.39 t -t0.38 0.03 0.20

0.05 0.00

0.17
-;;;

0.02
l-----
r1\)
t-----
I z.co
I

0.04 0.01
-; ;;

n 02
_!_12

0.06

0.10
7.19 0.79 n 1,

3.24 1.33 0 .20 1. s5 | 0.43
I

Trees by Diameter Class

I Speci-es
I Group
It_
I Sp. class

60-70 I 70-80 80+ AULdI

-il--;-;--;-;;,-l-;;--;-;;--l-;;i-l-;;--;-;;--;-;;i-i-;;--i-;;--l vol ,sEr
Ii-i_ii_t_tt_l-l-l-l-l

o.02l o.01l o.ool o.02l 0.011 0.00 -t -l -l 0.301 0.041 0.181 41.8

I CIass A
t---------
I CIass B
t---------
I Class C

t---------
I Class D

t---------
I TOTAL
I



Page No

Natural forest

No. of plot clusters

Stratum

286

3O (ST/TB)

Trees by Diameter Class

I

I

I

I

Species | 20-30
^-^..^ 

I 
---------u!9uP I

\,'^ 1 \T.i' I ir^t I rtT I aLI :).a I v9r I rll I un

tllli tlli
0.0 j

0.13

0.09 o.01l o.06l 0.061 0.01

INT IBA
ll

I Sp. class I 1.02 I 0.04
I --------- | ----- I -----
lClass A I 0.711 0.03
| --------- | ----- | -----
I C1ass B I 0. 16 I 0.01
| --------- | ----- I -----
lClass C I 0.051 0.00
| --------- | ----- | -----
lClass D | 0.751 0.03

t-----t-----
TOTAL I 2.69 I 0. 11

-,-:.?
0.16

0.03

0.02

4.12

0.401 0.041 0.2L1 0.081 0.0i1 0.07
I ----- I ----- | ----- | ----- l -----

0.14t 0.011 0.071 0.021 0.001 0.02

l-----
0.04 I 0.15

t-----
0.39 t 0.32

I

0.07 I 0.02I 0.15

0. 30

0.091 0.01
t-----

0.741 0.07
I

_9_91

-;;,

0.05

0.06

0.20 0. cs t a.26
I

Trees by Diameter CIass

Specles I 60-70
Group | ---------

INT IBA
ll

Vol

-t I

I --------- | ----- | -----
-t -l

r-t-l-r-----l-----l----
l-lr-----l
I O.0sl 0.021 0,09
t-----l-----i-----
I 0.04 I 0.02 I a.26
l-----l-----l-----
I 0.09 I 0.04 I 0.35

-l - I 1.57 I 0.101
l-----l-----l

0.03t 0.261 1.001
r-----t--*--l

0.011 0.091 0.331

-;,;

0.04

o.02l 0.111 0.17 0.05

0.031 0.16t 1.1? 0.14

0.09 r 0.61 4 .25 0.431

Tota I
I VoI I S.Ei
ll

0.64 I 62.3
l-----

0.70 t 35.4

70-80 80+-;;--;-;--i-;;i- 
I 
-;;--;-;;--

NT IBA
I

I VoI
I

I Sp. class I

I CIass A
t---------
lCIass B

0.02t 0.01
l-----

-l
-9:91

0.03
l-----
I 0.00
t-----
I 0.10

| --------- | ----- l -----
lClass C I 0.021 0.01
| --------- | ----- | -----
lClass D | 0.01-l 0.00

t-----l-----
TOTAL I 0.061 0.02

-l
-----l

0. 04 I

-----l
0.021

-; ;;
0-05

0.14

0.24
A at

-; -;;
-;-;;

41.1

26 .5

20 .4



Page N<>

Natural forest

No. of pJ-ot clusters : 13

: Stratum 40 (B)

Trees by Diameter Class

Species
Group

:l:::_:__
TOTAL

20-30 | 30-40 I 4 0-50 I s0-60 I

-;;--;-;--, -;;'- 
I 
-;;--;-;;--;-;;;- 

i 
-;;--;-;;--;-;;'- 

I 
-;;--;-;;--l-;;,- 

I

ttl

-l -l I -t I -I -t -I -l -i 0.701 0.141 0.611

-l-l -t-l-i -t 0.701 0.141 0.611
tlll-l

I

Trees by Diameter CIass

Species
Group

Class D I

t-----
TOTAL I - -l -l

I 60-70 | 70-80 I 80+ I Total
l---------l---------l---------l---------
i ut I BA I vot I NT I BA I Vol I NT I BA I Vot I NT I BA I vo1 | s.E?
ttlll_t_l_ll-l-l-l-l

-l-l-l-l -l 0.701 0.141 0.611 51 .6



Natural Forest : A11 strata Total No. of plot

Page No

cLusters : 548

Trees by Diameter Class

Species
Group

2 0*30 JU-']U 40-50 I 50-60 I

--;;-i--;;-;-;;i- 
; 
--;;-;-;--, -;;i- 

I

liii ll
0.0i 0.02 I

-----l
0.04 I0.04

0.04 0.30 0.0, 0 .02

0.01

IBA lVoI
tl

lSp. c.l-ass l 0.981 0.04 1 0.291
| --------- I ----- I ----- I ----- |

lC1ass A I 1.291 0.061 0.38
| --------- I ----- I ----- | *----
lClass B I A.121 0.031 4.22
| --------- | ----- I ----- | -----
I Class C I 0.30 I 0.01 I 0. 10
| --------- I ----- I ----- l -----
I Class D 4 .28 0.19t 1.44

l-----l
0.33t 2.43t

!\l
tr-1

=d 
I VJI

ll
0.26 i C.02 i

l-----l
0.64 I 0.061

1.43t 0.13

2.8'11 0.261

u. J5 I U. i6

0.15

0.45
-; ,;
0.t2

-,.;;

2 .01

0.10

I 0.07
I-----
I 0.28
l-----
I 0.24
t-----
I 0.08
l-----

0. 63

r..30

n tql
-----l

0.35 I

-----i
0.L21

-----l
0. 131

-----l
0.37

1.13

0.07 0.01

TOTAL 't .5't

n 1n r n ?oV. rv I v r , u

l-----
0.201 1.61

i

0.23t 0.05
t-----

0.611 0.14
I

Trees by Diameter CIass

Species
Group

I Sp. cLass I

l---------l
I Class A I

t---------l
I Class B
t---------
lCl-ass C

t---------
I CIass D

t---------
I TOTAL
I

-l
t-----

0.16 | 0.05
t-----

0.061 0.02

60-7 0 70-80

INT IBA lVoIlNT IBA lVoI

80+ I Total-;;--i-;--i-;;i- 
I 
-;;--;-;;--;-;;i-;-; ;;

n 10
l-----l-----

0.01t 0.011 0.06
I-----

0.031 0.011 0.050.02

0.38
t-----l-----

0.071 0.031 0.32

0.07

0.01t 0.011
l-----l

0.151 0.10

0.04 0.03

0.091 1.421
l-----l

1. L3 t 2.131
l-----l

n ,nr 1 ql

0.101 0.76
t-----

0.371 3.49
t-----

o. 17 I 1.38
l-----

0.08 | 0.57
i-----

0.581 4.68
t-----

1.32 | 10. 87
I

36.2

lu.q

16.1

0 .02 0.01 0.01 0.01 0.06 0.66 to q

_9_1 l
0.37

0.04
t-----I 0. 12
I

0.07 0.05 0.31 6.84 11. I

1.201 0. 17
I

0.66 t 0.28
I

0.19 1.79113.17
I

10. 9

Simple random sample mean
Variance of mean

Simple random sample sampli-ng error : 10.67



Stand and Stock TabIes
NT (No. of Trees /ha) ,

by Species Group, Stratum
BA (Basal Area in sqm/ha),

and Forest Division :

VoI (Volume rn cu m/ha)
Page No I

Division :

Species Group :

Plantation forest :

No. of plot clusters

ChittagonS (27)

1. Speci-a1 CIass

Stratum 50 (T/OT,

:23

Date: 02/08/L99a

Class C 5. Class It ^1-^- i ?z. utdS) n J.

upto 1959, all

Class B

Trees by Diameter CIass

Species
Group

15-20 20-30 30-40 4 0-50

NT IBA I

tt
21.91

1.53

0. 65 I

0.04
!l:-3lill
Class A

4 .99

U.IJ
-;.;;

CIass B 0.80 I 0.02 I

Class D I

---------l I

TOTAL I

l-----l-----
2.851 0.061 0.03

t-----l--*--
33.101 0.17 I 5.23

NT VoIIBA I

li
NT IBA I

tl
Vo1 Vo]

22.18t 1.99t 12.461 6.14t 1.03t 6.86

ItsA I

lt
NT

57.78 I

-;-;,

0.80
-e-;,

1t .22

2 .5"7 116 . 63
l-----

0 . 30 I 0 . 71
l-----

0.04 I 0.11

l-----
2.561 0.25

l-----
1.02 I 0.09

-;;;

2 .5L

a.291 0.15 t 1.90
t-----l-----

3.20 I 17.60128.26

-;;;l-; ;;l-; ;;
t-----l-----

r.321 0.20t 0.30

-;. i; I 
-;..; 

I 
-;.;;

0.81

0.36

0.08

I3.70

Trees by Diameter CIass

Species
Group

lSp.classl 1.61
l---------l-----
lClass A I 0.86
l---------l-----
I Class B I

t--------*t-----
lClass D I 0.22

t-----
TOTAL I 2,69

I 50-60
l---------
INT IBA lvol
tll

60-70 I 70+ I IULdA

-;;--;-;--; -;;,- 
I 
-;;--;-;;- -, -;;i- 

I 
-;;-- ;-;;--;-;;'-i-; ;;

llllllll_l
0.12 I 0.391 117.510.351 2.3st 0.44

l-----r-----
0.201 0.691 0.44

l-----l-----
-t-l
l-----l-----

0.0s1 0.02t 0.22
l-----l-----

0.60t 3.06t 1.10

0.14 I 1.04
l-----

0. 1s I 0. s6
l-----

-l
l-----

0.07 | 0.03
l-----

0.35 t 1.63

I 0.22t
t-----l

t-
t-----
I 0.22

-l -1L2.48

-I I - t11.84

5.84 I 44.731
t-----l

1.03 t 3.51t
t-----

0.361 0.82
t-----

0.711 0.34
t-----

8 . 95 I 4 9.39

20,6

52.5,

45.3i

18. C

NOTE : NT
VoL
Sp. Class
BA

T
OT
LRS
Mo
Eu
Am
AC
Kd

- No. of trees
- Volume in cu m/ha
- Special Class I

- Basal area in sgm/ha
- SampJ-ing Error
- Teak
- Teak with other species
- Long Rotation Speci-es
- Moluccana
- Eucalyptus spp.
- Acacia mangium
- Acacia auriculiformis
- Anthocephalus cadamba (chinensis)



Page No

Plantation forest : Stratum 60

No. of plot clusters : 58

tT/Ot, upto 1950-79, all cc)

Trees by Dianeter Class

Species
Group

15-20
t---------
INT IBA lVol
tll

lSp. classl36.14l 0.831 6.58
| --------- | ----- I ----- | -----
l CLass A I 3. 50 1 0.08 I 0.28
| --------- r ----- | ----- I -----
lClass B I 0.541 0.011 0.07
| --------- | ----- | ----- | -----
lClass D I 0.391 0.011 0.00
| ----*---- | ----- | ----- | -----

30-40 I 40-50.l-----------------l
NTIBAVoIIN:lBA Vci I

Itll_l

an-?n

NT IBA
I

I Vol
I

t.Yz

0.80

0.08

0.03

8.82I TOTAL I 40.57
I

t28.31t 1.201
r-----l-----l
I 4.411 0.211
t-----l-----l
I 0.481 0.0et
l-----l-----
I 0.591 0.02
l-----l-----
133.791 1.45

4.11t 0.361 2.23
l-----l-----

1.561 0.131 0.63
l-----l-----

0.39t 0.031 0.07

-lt-----
6.051 0.52 2 .930. 93 5. 93

0.801
-----l

n ?'l

1 tr?

Trees by Diameter CIass

Species I 50-60
ae^r.- I---------ulvqv I

BA I Vol
I

INT
I

60-70 70+ Total

NT I BA I VoI I NT I BA I Vol I NT I BA I VoI I S'Eti

-Ilsp.classl 0.20
t---------
I Class A
t---------
I CIass B
l---------
I CIass D

0. 18

l-----l|InrBT I n ?ql

0.051 0.28
t-----

0.041 0.4'7
t-----

t-----l-----
0.09 t 0.0s

t-----

- I 69.51
t-----

0.63 t 10.73
t-----

-r 1 <n
I r. Jv

t-----
0.021 1.09

t-----
0.65 I 82,82

-t
-----l

-l . Etr Ia. JJ I

-----l
0.661

-----l
0.09

0.07

3.38

1f o1

-l,l:
0 .23

0.05

;;-.2;

17.31
-----l

-----l
73.6 i

-----i
59.6i

L6.i,

0.11

n no

0.09
l-----
I

0.751 0.20

t-----
I 0.11
t-----I 0.20

0.04

0.09



Page No

Plantation forest : Stratum 70

No. of plot clusters : 50

(T /AT, 1980 and up, al-1 cc)

Trees by Diameter Class

Species
Group

15-2 0

INT IBA lVol-

20-30 I 30-4 0 I 4 0-50 I

-;;- -;-;- -i-;;i- 
I 
-;;-- 

;-;;- 
- 
i 
-;;;- 

I 
-;;- - 

;-;;- 
-; -;;; - 

i

ll
0.231 1.421 0.80t o.07l 0.291 0.20t 0.03t 0.09iSp. classl 2.901 0.07

t-----l-----
Class A 0.94 r o.o2

Class B 0.02
l-----

Class C -t 0.091 0.01

-l
l-----

0.241 1.41 1.09 0.33

l-----l-----l
0.261 o. 04 I 0.17 |

-t -l
-l -t

t-----t-----
0.55t 0.091 a.26

_1_91

0.46

0.08

-e-11

( aa rJ ' JJ I

-----t
0. 18 t

0.09

0.01

Class D

0.11 0.66TOTAL 4.90 5.601 0.10

Trees by Diameter Class

Speci-es I 50-60
Group I ---------

INT IBA lvol

Class A I -l
t-----t-----r-----r-t-t-

vo1lNT IBA lvollNT IBA lVol
llllll

60-70 I 70+ I Tot al-

NTIBA
I

I

-l -l -!

l-----l
-t o.421

- | 9.32t
t-----l

0.37 t 1.691
l-----l

-r 1 
'(tI L. LJ I

0.041 0.40

0.41 L2 .94

0.421 2.26
l-----

0.14 I 0. 68
t*----

0.04 I 0.14
l-----

0.10t 0.01
t-----

0.15 I 0. 17
l-----

0.84t 3.26

51.4 i

-----i'76.9t

70.4 I

1a c

-----i
lq,Y

-;;, ;

Class B

r-----t-----t-----
Class C I 0.111 0.021 0.01

t-----t-----l-----
Class D | 0.181 0.051 0.13

t-----t-----l-----
TOTAL I 0.381 0.091 0.14 -l

0.06

0.10

o.2r



Page No

PLantation forest : Stratum

No. of plot clusters : 17

90 (Other LRS, uPto 1979, aI1 cc)

Species
Group

Trees by Diameter Class

INT IBA lvollNT ltsA lVoilNT IBA lvoilNT IBA ivoii
tttlt_t_l_ll_l-l-l--l

Sp. classl f.561 0.031 0.241

Class A I 8.551 0.201 0.53|11.59

Class B I 3.951 0.091 0.331 3.95
| --------- I ----- | ----- | *---- I -----
lClass D I 5.591 0.131 0.071 3.29
I --------- I ----- I ----- | ----- | -----
I TOTAL l19.6sl 0.461 1.17118.83

0.38t 0.331 0.04

0.s61 1.11
t-----

0.171 0.11
l-----

| 0.1"41 0.07
l-----l-----
I 0.871 1.96

s.26t 0.41
t-----

0.65 t 0.07

1 .32
-: -::

I . 25

0.t2

u. bb

0.05

2 .18

1.07 0.18

2 .1t 0.42

0.51

U.UZ

A na

0.54

Trees by Diameter Class

I 50-60 I 60-7 0

BA VoIINT IBA lVoIrtl
-l -l -t I

| ----- l ----- | ----- | ----- | -----
I 0.231 0.741 0.991 0.321 3.02
r ----- | ----- I ----- | ----- l -----
I 0.08
l-----

70+ I TotalSpecies
Group

INT
I

NT IBA lvollNT IBA
llll

Vol- I S.Ez
I

I Sp. class I
-l -t I

t-----l-----
I 3.s11 1,93
t-----l-----

-t
-----l
1.93 t

-l 1.s61
l-----l

7.351 32.201

0.241223.2'
t-----

15.06t 49.9
t-----

1.53t 62.r

0.03

3. 91

0.44

t---------
I Class A
t---------
I Class B
t*--------
I Class D

t---------
I TOTAL
I

0. 99

0.33-i:;;
2 .41

0.2st 0.11t
I ----- I ----:

0.s6t 0.881 0.99

-t-l
l-----l-----

0.32t 3.021 3.51

0.82 0.37 31 .'7

5.27 t1.20 46.0



Page No

Plantation forest : Stratum 100 (Other LRS, 1980 and up, aII cc)

No. of plot clusters ; 41

Trees by Diameter Class

Species
Group

15-20 ,n-1n 30-4 0 40-50
--:--;-:;--;-;- ;- I ----------------- I

t\r. I trlr I vur I Ni I BA I VoI I

rllll-l

----:l-----l----:
-l

0.16t 0.011 0.12 0.16 t 0.03 6 1C

BA I VoI
I

NT IBA I

il
Vol

Sp. class
t---------l
lCIass A
t---------
I CIass B
t---------
I CIass D

l---------l
TOTAL I

4.11

b, /q
-;-;;

l.9J

----:

12.30

0.09 t 0.51
t-----

0.15 t 0.60
l-----

0.03 t 0.19
t-----

-l
I-----

0.211 1.40

0.391 0.011 0.09
r-----l-----

1.711 0.071 0.28

I 0.461 0.02
l-----l-----
I 2.561 0.10

0.01

0.38

0.16 0.01 0.01

0.030.331 0.03 0.12 0.16 0.18

Trees by Diameter CIass

I Species I s0-60 60-70

INT IBA IVOlINT BA I Vol
It-l-l-l-l

lsp.classl -l -l -l -l -l -
I ---------- I ----- | ----- I ----- I ----- I ----- I -----
iclass e I 0.161 0.041 0.181 -l -l -
| --------- | ----- l ----- | ----- | ----- | ----- l -----
I Class B I -l l-----

TOTAL I 0.161 0.04 n 10

70+ TotaI

NT IBA I

tl
VoI

-l -l

-l -l

-l -l

Vo] | S.EBr
lr

NT IBA
i

4 .51- I 0.11
l-----

8.941 0.29
t-----

1.451 0.03
t-----

0.621 0.03
t-----

15 . s2 i 0 . 4 6

0.70 t

-----l
1.36 t

-; ;;
o.02

52.Lt

Rq I

53.2:

an o

a 11 41.4



Page No

Plantation forest I

No. of plot clusters

Stratum 120 (Eu/Am/Ac/Others, all cc)

Trees by Diameter Class

Speciesl 15-20 I 20-30
.v^,,6 r--------- l---------u! vuP I- INT IBA lVollNT iBA lVoI

30-4 0 40-50
l-----------------l

lvol-INT itsA lVcil
rllll

NT IBA
I

I Sp. class I

l---------
I Class A
t---------
I CIass B

t---------
I CIass C

t---------
I Class D

l---------
I IUI]{L

1.43t 0.031 0.2t
t-----t-----

1.08t 0.02t 0.12

2.2O1 0.051 0.13

3.331 0.071 0.20-; ;;I-; ;.I-; ;;
-; 

;,
t-----

0.201 0.69

L.221 0.061 0.29
l-----l-----

0.701 0.031 0.02
r-----l-----

0.81r 0.031 0.09

0.30 | 0.01 0.01

-t I -l
-----l

0.01

-l
0.17 I 0. C3

l-----
-l

0. 13 t 0.02

_t
I -t
-----l
-----l

-l
-----l

0.01| 0.46
l-----
I 3.50

a.a2

0.14 0.43
l-----

0.101 0.01- 0.01 0.30 0.05 0.a2

Trees by Diameter CIass

Spec j-es
Group

60-70 I 70+ Total I

-----l
NT I BA I Vol I S.E'l

tl_t-*iINT IBA
tl

Sp. class I -l

Class B

I Class C

l---------
I Class D

NT IBA IVOIINT
lll

VoI BA I Vol
I

r-l-l-l-
I ----- | ----- I ----- I -----
l-l -l-l
l-----

-l
-----l

I 2.661 0.091 0.s01
l-----l-----l-----
I 2.051 0.091 0.16
l-----l-----l-----
I 3.011 0.071 0.22

1a i t

-----t
93.8 I

53.

3. 63 0.08

1 0? 0.07

0.40

o .22 113.:

45.-i
-;;

0.031
-----l

1.14 ITOTAL

I

t----
I

-t 13 .32



Page No

Plantation forest : Stratum 140 (Other plantations)

No. of plot clusters : 8

Trees by Diameter Class

Species | 15-20
^,^..- 

l---------stvuP I

BA I Vol
I

INT
I

20-30 30-40 40-50
-;;--;-;--;-;;i- 

I 
-;;--, -;;--;-;;i- 

I

l_t_l-l-l-l

I 0.73t 0.03i -l -l -l -I -l0. 151

NT IBA
I

I Vo1
I

Class A I

---------l
Class B

Class D

TOTAT

t-----l-----
I 0.691 0.35
t-----l-----
I 0.691 0.3s

l-----l-----
I 0.881 0.03
l-----l--*--
I 6.731 0.21
t-----l-----
I 8.33 1 0.28

0 .28

31.13

31.13

0.11

0.54 -l -I i

Trees by Diameter Cl-ass

Species
Group

s0- 60 60-7 0

INT IBA lVollNT IBA lVoI

-l -l -l -l

70+ I Total i

BA I Vol I NT I BA I VoI I S.Et
lrll

NT

I Class A I

| --------- | ----- | ----- l-----lr-ll CLass B I

I TOTAL I -l -l -

t-----l-t-----



Page No

Plantation forest : Stratum 150 (Others (e'g' EN, FP))

No. of plot clusters : 28L

Trees by Diameter CIass

Species t5-20 20-30 I 30-40 r 40-50 I

.\It\ 1 I Dt-l

I

I Vo)-
I

BA lVol INT iBA lVoi illT
rllll

tBAlVoll
ill

0.66i 0.171 0.021 0.161Sp. class I

---------l
I CIass A
t---------
I Class B
t---------
I Class C

t---------
I Class D

l---------
TOTAL

2.321 0.051 0.40
l-----l-----

0.58t 0.011 0.04
-; ;; i 

-;:;; 
l 
-;:;,

3.99t 0.091 0.491

0.14r 0.881 L.1l
l-----l-----

0.07t 0.361 0.59
l-----l-----

0.031 0.191 0.L2
l-----l-----

0.01 I 0.04 I

!-----l-----
0.0s1 0.341 0.33

l-----l-----
0.30 | 1.821 2.15

0. 10

0.05

0.01

0.031 0.14
l-----

0.19r 1.06

a .25 0.04

3.001
-----t

1.70

0.53
n 10

';-;,

o.oz

n 10

0.67 0.10 n co

Trees by Diameter CIass

Species
Group

I Sp. class I

l---------l
I Class A I

l---------l
I C1ass B I

t---------l
I Class C I

t---------l
I Class D

TOTAL

0.061 0.011 0.09
l-----l-----

o.06l 0.011 0.oo
l-----l-----

0.051 0.011 0.08
t-----l-----

0.08

0.25 t

IBA lVol

l-----
0.02 1 0.06

t-----
0.05 t 0.24

-l -l I -t I - | 6. 661

50- 60 60-7 0 70+ Tota I
-il--;-;--;-;;i- i-;;--;-;;--, -;;i- I 

-;;--t-;;--l-;;i-;-; ;;
t-ll-l-l-l l_l-l-

r '1 0t

NT

0.03
-----l
0.07 |

-----l
0.09 t

-l
-----l
0.061

0.04
t-----
I 0.09

0.331
-----l

0.241*----l
0.06 t

0.02

1.08
n ?o

-----l
0.07 I

-----l
1.00 t

-----t
4.'l2t

26 .'1

?'l G

oo 1

-;;- 
,,

-----l
2T.C

I 0. ls
t-----
| 0.42

2.41t 0.21
t---*-

13.931 0.86



Plantation Forest: Al-l strata (Except 140/150)

Page No

Total No. of plot clusters : 251

Trees by Diameter Class

Species I 15-20
Group I ---------

INT IBA lVol

an_2n I
LW JW I 30-40 | 4 0-50 I

-;;--;-;--;-;;i- 
I 
--;;-;--;;-;-;;i- 

I 
--;;-, -;;--;-;;;- 

I

I Sp. class I

t---------l
I C1ass A I

---------l
I Class B
t---------
I Class C

t---------
r^1--- hlurd5> u
l---------
I TOTAL
I

10.99t 0.25t 1.93
t-----l-----

3.34 I 0.081 0.28
l-----l-----

1.s3t 0.03t 0.14
l-----l-----

0.731 0.021 0.04
t-----t-----

1. r.7l 0.031 0.01

0.551 3.s31 3.351
l-----l-----l

0.141 0.381 1.101
r-----t-----l

0.03 t 0. 12 1 0.23
t-----l-----

0.00t 0.001 0.02
t-----l-----

0.06t 0.031 0.361

a.1'7 | 4.051 5.07 |

0.291 1.80
t-----

0.10 i 0.38
t-----

0.02 t 0.08
l-----

0.00 t 0.00

0.03 0.01

Z. ZAz.4r

12.53 t

-----l
3.00 t

-----l
0.711

-----l
0.07

L .21

L1 .111 0.40
I

Trees by Diameter CIass

Species
Group

50-50 60-70 I 70+ I Total

NT IBA
I

VoI NT IBA IVOIINTrll
0.11t 0 .02

BA I VoI I NT I BA I Vo1 I S.E,l
rrllll

I Sp. class
t---------
I Class A
t---------
I CIass B
l---------
I Class C

l---------
I Class D

t---------
I TOTAL
I

I 0.231 0.0s
t-----l-----
I 0.2s1 0.06
t-----l-----
I 0.031 0.01
t-----l-----
I A.021 0.00
t-----l-----

0.16t 0.04
t-----

0.691 0.16

0.0s t 0.011
l-----l

0.15 t o.0s l

l-----
0.02 | 0.01

t-----
0.241 0.08

I

0.01t 0.04128.08
l-----l-----

0.19r 0.83t 8.63

8 . 631 13. : I

l-----l
2.'76t 28.:l

i-----l
0 . 38 I 29 ..1

l-----l
0.051106.-l

t-----
0.121 21 .'.;:

l-----l
11.94 | 11. r'i

ll

0.30 1.31 I

-----l
0.67 |0 .26 0.33 0.35

0.00 0.00 2 .17 0.1-3

0.00 0 .02 0.01 0.86

0.04 0.00 0.07

o AA

0.03

o .24

I 0.01 o .22

0.60 t

I

0.45 O.BB 43.50 2.36t
I

Simple random sample mean
Variance of mean

: L2.32
: 1.62

Sinple random sample sampling error : I3.14



Page No 1

Stand Tables by Specj-es, Stratum and Division for Seedlings, Saplrngs and Poles
( No. of stems/ha)

Division : Chittagong (2L)

Species Group : L. Special Class 2. Class A

Natural Eorest : Stratum 10 (HF/GF)

3. Class B

Date z 02/04/1998

4 . Class C 5. Class D

No. of plot Clusters : E4

Species
group

I

I

I

I

I

I

SeedI ings SapI ings

No.,/ha lS.Et I No./ha lS.Et I No-,zha I No. /ha I No.,zl^.a I No. ,/ha I S. Et

PoIes

s-10 I

I

by Diameter CIass (in cm)

10-15115-20lTotal
rl

3.14 I 134.4 r.38 | 0.75 2 .13 74.11
-----t

a1 ?{

-----l

B.38

134.72 3.57
I Sp. class
l---------
I CIass A
l---------
I CIass B

l---------
I Class C

t---------
I Class D

t---------
I TOTAL
t_

NOTE: S. E

Natural Fo

t---------
I t624.63
t---------
I 1821.s9
I

4 6. 08 (? A ZY, Jq 29.3 t2 .28 54 2.0L 19.43

o ?o 90.5 ? atr t.16 a .61 5.78 1C -:

-----l
9.1t

-----l
8.sl

I

t-8.7 508.24 13. 9 r 125.191 42 .90 I 15.42 r83.51

18.1 561 .11 13.4 rs9.86 6l .91 2t .61 )a", aql
I

. B -> Sampling error

rest : Stratum 20 (LE) No. of plot Clusters : 165

ll
ll
I Species I

I group I

tltl

Seedl ings Sapl j-ngs

No. /ha lS.Et I No.,/ha lS.Et I No./ha

by Diameter Class (in cm)

t0-15 | L5-2A I Total
lr

PoIes

5-10 I

I

I No. /ha I No. /ha I No. /ha I S. Et

I Sp. class I 42.60 53.7 1 .12 a1 ) 4.56 z. qd

t---------
r^1-^^ ^I UfA>) h
t---------
I Class B

t----*----
I Class C

t---------
I CIass D

t---------
I TOTAL
I

166.16 38 .2 )1 0 . 11.57

8.83

5.90

31.95 Aa o 32.26 ))?
l---------

1.70

4.261 90.6 t 5.33

523.03

768.00

40.0

11 0

1 qo

162 . 01

r.15

1-.{ - bq

10.7 128.59 t

I

15. 87

0.98 I 8.021 44.i 
',

l---------l-----
3.191 20.661 18.9

0.51 11.04

3.110.38

!6 .28 152.99 6.51
-----l

6.32)- .35 19s.81



Natural Forest : Stratum 3O (ST/TB) No. of plot Clusters : 286

Seedlings SapI ings Poles by Drameter Class (in cm)

Species
group

5-10 1tr anLJ_LV I

I

TotaII 1n_1q rI ru rJ I

il
I No.,/ha lS.Et I No./ha lS.Et I No.,/ha
I

I No. /ha ! No. ,/ha I No./ha lS.Et I

I

Sp. class I 15.82
t---------

Class A I 133.92

C1ass B I i9.81

Class C I 1 1.58
t---------

class D I 209.99
t---------

TOTAL I 391. 11
I

49.21 13.02 t 40.9 t 5.6'l

3t-a:
i

i.1.r9i 29.4 14.59

3.87

-l

o / <l 0. 8I 20 .65

i :: ! '- lil lC

11.401 2.i1 | 62 .29I 48 .12
t---------
I 89.s9
I

: al l
J.JT I

24.461
I

10.13 36.71
-----l
38.2 t

-----l
----- 

I

A1 t r

-----l
8.21

-----t
o qr

I

1 aqi 114' -it

I

Natural Forest : Stratum 40 (B) No. of plot C.l-usters : 13

S eedl i ngs SapI ings Poles by Diameter CIass (in cm)

group
5-10 I 10-15 |

lt
15-20 I

I

TotaI

I No. /ha I S. EB
l

I No. /ha I S. Et I No. /ha I No. ,/ha I No. ,/ha I No.,/ha lS.E% |

I

Sp. class I 255. 04 I 51 .6
l---------t-----

CLass A I 594.081 99.0
l---------l-----

Class B I -l

13.26t115.5 L8 .61 20 .31 55.1 I

-----l
-l

-----l
67.01

-----l
42 .51

-----l
41.51

I
I

222.85 55.2

84.81
---:: -- - .JZA. Oq

---;;;-;;

115.5 't .64 1 .64
l---------

C1ass D I L69.14
t---------

TOTAL I 1018.85
I

115.5 37.1 37.80 37. B0

29 .4 64.11 1.70 |

I

65 . 81



Natural Forest : AIl strata

Page No 3

Total No. of Plot clusters : 548

SeedI ings Q:nl i na<vuyrrr.Yv Poles by Diameier Cia'ss

q-ln I 1n-l< r 1(-)'l I
J.-fu I ILJ-IJ I LJ av

lll

(in crn)

r^F - l
Species

group

I No. /ha
I

No./ha lS'Et
I

ls.Et I

II
No. /ha I No. /ha

I

I No. /ha
I

No. /ha I S. Et
I

33.541 31.4
t-----

766 .23 t 26 .9
t-----

25.491 25.5

8. 87 I 61.4

500.54 1) )

]^0.32 I 33.9 I 6.04 a.2It 9.0c

0.57 | 16.59

26.3t

I 18.5
t-----
| 41,1
t-----

99. 591 4.6

2 .15
I Sp. class I

t---------
I Class A
t---------
I Class B

l---------
I Class C

t---------
I Class D

t---------
I ]' -frL
t_

t-----
41.191 20.8

t-----
an r atr (

aq , t v I LJ. J
t-----

1. 13 40.01

L4.29 5.50

L2 .61 3.41

3.08 L.t2

245 .351 '7 . 6 7l" . 58 24.14 1 .l'7

134 .11 322 .10 1.7 107.71 o -??

Simple random sample sampling errors of Seedlings, Sapli-ngs and Poles are :

10.4, 6.7 and 4.9

10. 9 t

I

33.52 151 . 00 c2



Paoe No 1

Stand Tabl-es by Species, Stratum and Division for Seedlings, Saplings and PcIes
( No . of stems,/ha )

Division : Chi-ttagong (21)

Species Group : 1' Special Class 2' Class A 3' Class B

Plantation forest : Stratum 50 lT/OT, upto 1959, aLi cc)

Date:02/08/L998

4. Class C 5. Class D

No. oi P^oi CIus:e:s: 23

Seedlings Sapl lngs r J-

I
I

I

b1' D;-amer-er Class (in c:r)

5-lOl10-15lTo:aISpecies
grouP

2 .5-5
I

I

I

I

I

I

No./ha lS.Et I No'/ha lS'Et I No'/ha I No. /na I No . ,'ha I !\U./llo lr.pr

81.84 48 .6 40.061 71.53 153.571 24.1
t-----

^C 1.l L , zv | 9 J . !
t-----

a 1)t 1) 1

l-----
3.09t 12.9

t-----
oo ?or qt )

4 i. 99
I Sp. class I 53.07 1 12.L

lC1ass A I 106.231 43.1
l --------- I --------- | -----
I Class B I

48.14 37.1

tra 1

1 .6t

I. UO

Z I . 
'Z

l-2.38

13 .29 1.051

atrtr tro
LJJ.JJ 3r.2

I CIass D

t---------
I TOTAL
t_

345.32t 44 .5
t-----

30.4

39.611 39.96
t---------

91.431 132.10
I

f tr 1q r

I

299.281 28,4504.621 38.7
I

398.86

NOTE: S . E. I -> SamPli-ng error

Plantation forest : Stratum 60 (T/oT, upto 1960-79' all cc) No. of plot Clusters: 58

Seedl ings Sapl ings Poles

a q-q. I
..J J I

I tr

by Diameter Class (in cm)

5-1C110-15lTotal
group

No./ha lS.E% I No./ha IS.EB I No'/ha I No. /ha I No. /ha I No. /ha I S. E%

Sp. class I

I Cfass A
l---------
I Class B

I Class D

203.151 45.1 19.901 40.9

24 .11 60. 95 r 65.85

3 .821 A 11

l. /ol 1a)

150.9L l 14.1
l---s-

1q oor ,o n
LJ. ) ) | LJ. v

7.90 48.3

6. O0

13.73 100.0 15.10 60.1 r o2 t

33.5 39.44
- - --t- ---

74.38

36.88 ( la 81.70 )1 a
86.02 56.2 119 .82

26.6t
--l

105.401
I

'i; i) 256.50 LJ. i
IUIHL 449.31 34.2 240.44



PLantation forest : Stratum 70 (T/oT, 1980 and up, all cc)

Page No

No. cf plot Clusters:

2

50

Species
group

I

I

I

I

I

I

Seedlings Sapl ings

Nc. /ha I S. E? I |jo. /ha lS. Et I No. /ha

Poles by Diameter Class (in cm)

2.5-5 I 5-10 I 10-15 I Total
ttl
I No.rha I No. /na i No.,/ha tS.Ei

Sp. class I 153.83
t---------

lCfass A I 241.99
t---------t---------
I Class B I 10.80
l---------l---------
I Class C I

I CIass D

I---------
I TOTAL
I

529 .32

152.031 21 .01
r-----l

107.051 21.61

59.56t 53.66

3.021 9. 93

i 20 ?or 1c a IL)'). r ) I rJ. u I

i-----l
1rf 01r to Ct
LLt tJJl -Jrvi

l-----l
L9.421 61.t1

i-----l
L. tY i 5: ' d I

l-----l
16.Cit 21.41

l-----l
353.08 I 11. 9l

tl

42-4 'u O 1Q I

36.4 8.89

98.3 rB.89 r 55.0 6.41

L!.q t
qo A 0.86 0.43

aA al 280 .29 t L9 .1 6L .29 1A ?(L1. JJ

1Aa 21L1) . Ja

0.43
l---------

935.93 18.1 569 .13

Plantation forest: Stratum 90 (Other LRS, upto 1979, aIl- cc) No. of plot Cl-usters: l1

r.4.51
I

L13.191
I

35 .91

Species
group

Seedl ings Saplings

No./ha IS.EB I No./ha lS.E% | No./ha

by Drameter CIass (in cm)

(_1. I 'l^-1( | TOCaIJ Lw I f v IJ I

PoIes

2.5-5 I

I

I No. /ha I No. /ha I No. /ha l S. E?

!!:-!li::
:l::: _i_ _

:11::_:__
Class D

TOTAL

99 .52 94.11
-----t

73.0

9. 95

B 9. 57

94.11 q o?

11 .59

5.57 aAII. JA 81.91
-----t

49 .91265 .39 r02.13 L2 .13

19.62 94.L 29.86 94 .l 4 .11

60.48

zoY, zq

l-----
I s0. 1

t-----
r ?-, q

I

56-7.28

1011.81

60.8

44.4

104.50 70.81 23.81
t---------

55.2 I rLz.20
I

t2 .13

233.88 126.001
I

31.04



Plantation forest : Stratum 100 (Other LRS,

Page No

1980 and up, aI1 cc) No. of plot Clusters:

3

A1
{l

I

I

I

I

Seedlings Saplings Poles by Di-ameter Class (in cm)

TotaLSpecies
grouP

2.5-5 I 5-10 I

ll
1n 1tr IAU-IJ I

I

No. /ha lC tr2 I \in /ha I S. EZ I No. /ha I No./na IS. E? I

I

I Sp. class I 19.91t 9?.61
I --------- I --------- | ----- | ---------
lClass A I 35.831225.01 34.83 65.8

3. 34 I

---------l
55.701

---------l
20 .32 I

2L .96

8B..1 /

----;;-;;

1.91

10.19
--- r;; . i;

1l-.78i 37.08t 40.31
i---------l-----l

47.111 190.991 29.91

23.181 116.451 36-1t---------
I CIass B
t---------
I Class C

t---------
I Class D

TOTAL

t---------
23.89 65.3

r13.L1 Er 1 9. 07

l---------l---------
| 1.911 3.82
1---------i---------
I O.BCI 20.05
i---------l---------

01 A

a1 0
t oo q?

---;;; .; 56.8 88.44 84.78i 368.391 18.9
ll231.891 41 .9

I

Plantati-on forest : Stratum 120 (Eu/}ro/Ac/others, alI cc) No, of plot Clusters: 5Z

Seedli-ngs Sapl ings Poles by Diameter CIass (in cm)

2.5-5 I 5-10 I 10-15 | TotalSpecies
group tll

No./ha lS.E% I No./ha lS.E? I No'/ha I No. /ha I No. /ha I No. /ha I S. EC

I-
I Sp. class
t---------
I Class A
l---------
I CIass B
l---------
I CIass C

t---------
I CLass D

t---------
I TOTAL
I

3.83

t'7 3 .52
----;;;;

100.0

l? q

38.5

1.431 B.98
l---------

84.96 t 174.05

4.90 15.30 64.11
-----l

22.61
-----l
-----t

-t I -l
l-----l

145.96 t 44.21
r---------l-----l

60.22 I s7.6
t-----

15.311 100.0

45.95 304.91

55.21 103.94 21 .55 186.70

3.06

187.81

411.59

100.0

44.L
-;;-., t---------

155.36 | 321 .62
.l

56 .64
t---------

23 .68
---l

581.291
I

4.86 32.73
__ __1?_9!

49 .6

a1 1

-;;;
l---------t-----
I 346.011 s7.8
l---------l-----
I 567.50 I 37.9
II

8.90I 1 .92



Plantation forest : Stratum 140 (Other plantations)

Page No

No. of plot Clusters:

Species
group

Seedl ings Sapl ings

No./ha lS.E? I No./ha IS.EB I No./ha I No. /ha I No. /r,a r \r^ /L- l: tr]
I L\U./IrO ir.!i

Poles

2.5-5 I

I

by Diameter Class (in cm)

5-10110-15lTotalrl

Class A I

---------t
Class B

u!d>) u

;r;;"-;--
IU.LAL

176.731 1trA a 73.48 32.501
---------i

l---------
8.49

lu5. y5 I ru5. J
l-----

ao tqtlqn ,
t-----

8.49i 75.0
____!'_:_'_

52 .6 53.11 ?q o ca nd 105.42 163.451 29.4318.65

4 95 . 3B q1 ') 53.1-i 15.0 86.20 t

I

Plantation forest : Stratum 150 (others (e.9. EN, FP))

tit: o/ 316.09 i 3?.1
I

No. of plot Clusters : 28L

Seedlings S apI i-ngs Poles by Diameter Class

2.5-5 I 5-r0 I 10-15 I

rll

(in cm)

'I',o t a -LSpecies
group

No. /ha I S. Et I No. /ha I S. Ets I No. /ha I No. /ha I No. ,/ha I No./ha lS.Et I

I

2s.1t 14.83 t

10 nl

23.3

17.61-ri.;

11.10__--.-.^
z6,bv'7 5 .11

Lt.zo

C A1

170.32

300.4 4

9.18

1.06

u /u

2a aQ 10) 33 . I5 2L.O
I Sp. class I t6. zq
l---------l---------
lClass A | 171 .14
t---------l---------
lClass B I 2L.62
l---------l---------

ao a

22 .2 L37 trn ot 24 ,3

25..4

36.3

t-----
I 49.'7
l-----
I 62.9
t-----
| 20.5
t-----
| 14.2
I

____??_2!
6.L4

t-*-------
0.31

I CIass C

t---------
I CIass D

TOTAL

13.50

180.66
---;;;-;z

1.37

23.35 1 .24 40.38 10. 9

l---------
50.821 83.08

I

29 .98 163.88 10.7



Plantation Forest : AIl strata (Except 140/150)

Page IIo 5

Total No. of Plot clusters : 251

Seedl ings SapIi.ngs Poles

2.5-5 I

I

by Di-ameter Class (in cm)

Species
9roup

I Sp. class
l---------
lClass A
t---------
I Class B
t---------
I Class C

t*--------
I Class D

TOTAL

5-r0 I 10-1s Irl
A U LdI

I No. /ha
I

4 .51 13.82

5. 94 55.15

I No. /ha I S. EB I No. /ha I S. Et No. /ha I No. /ha I No. /ha

318 .22

le tr9
I

23.0

44 .9

L4 .4
--;;

'15.42t 30.4
t-----

159.111 23.2
t-----

24 .15 | 42 .6

3.36 100.0

46.961 2L.2
t-----

84.2L1 22.5
t-----

25.0r I 24.5
l---------

203.04

22 .41

Ity.ud

10 a?

1.59
l---------
| 29."73

40 .21

1.661

19.48

36.84 I 23. Bl l 83.131 9.1
| -----:--- I --------- I -----

8r.22 r 24 .83 I 155. 13 I 14 .4

350.87
---:-:-::

bL3 ,51

20 .5

3.08 50.5

16.1
-;; 

;14.5l
I

362.31
t---------
| 121. L4
I

185.41 1L .61

Simple random sample sampting errors of Seedlings, Saplings and Poles are :

13.30, 11.16 and 7.25

====::==:



Stand Tables by Stratum and Di.rislon for Bamboo,
No. of stems/ha

Rattan and Med.icinal Plancs ;

Dj-vision : Chittagong (21)

Natural Forest :

Date:02/04/L99A

I

lNo
I

ofl
SST Bamboo ( 303 ) Other Bam.boo (301, 302, 304-39)

Stratum I PIot I

I f-r rrci-ar I
lvrsJter I

tl
No. of

T- C|^-.^
NO. of

6al clamc
Total Nol S.E.
of stemsl (t)

I

I \in ^€I rlvr vr
I In. stems
I

I \;^ afI rrv. vr
lm:_ cromc

I

-^! ^ I rl^ IIULdI I\U I

of saems I

_--l

4659.51

lf af ooa t LJ. aa

--1I:,::
---^;;;-;:

99L). )L

10

20

I 84
l-------

165

226 .49

trnn n 1JUU. UI
---;;; ;;

415. 65
-'-;;;-;z

,? a

-i; ;
11 0

lqrn ?q I

---------l
3485.5ii

---------l
3568.151

1119.33

t242 .31

- - -:1e,]1

I 7642.49
l---------

L984.23

I 1828.98 I

t---------t
| 2484.24
l---------
I 2037.06
t---------
I 5147.65
t---------
I 2213. 60
I

1454.65
---------t

96t.67 I

I

t3 .2

IU. J
--:-:

--;;;i;-";;;;;

286

t3
- -;;;--

1866. 67

4-7 32 . A0
--;;;;-.;;

30

3t .2

I

No. of I

Rattan

Stratum

Medicina L

PIant sPl-ot
Cl-uster

No, of
Stems <3

NO. of
st ems >=3

I Total No
I of stems
I

I S.E
I (%)

I

10 84
--,::--

165

t-
l----------

0.851 21.01 |

_l
I

0 . 4 4 r 15. 8 9 I

54 .8

56.J

-;;-;

1 .32

2 .73

..........

ZU 20 .22
l----------
t30
t----------
I 40
t----------
lA11 strata
I

286 11.94

13

548 1C AE 8.00

HF - large crown high forest, >50% crown closure
LF - sma1l crown high forest, >50? crown closure
ST - scattered trees, about 20t crown closure
B/Bo/CB - Bamboo (>B0t stocking)/Bamboo (<80% stocki-ng)

,/Bamboo (dominant ) with other species
Inw,ature stems
Mature stems
Solitary stem Bamboo
Sarc.pling error t

NOTE: Stratum : 1.
)L.

3.
4.

Im stems
Mat stems
SST Bamboo -
S.E.T



Stand Tables by Stratum and Division for Bamboo, Rattan and Medicinal Plants ;
No. of stems/ha

Divi-sion : Chittagong (2L)

Plantation Forest :

Date t 02/48/L998

I

lNo
I

ofl
SST Bamboo ( 303 ) O:her Ba:r:oo I 301, 302, 304-39)

Stratum

s0 I

----------t60 I

----------l70 I

No. of I NO. of I

Im. Stems lmat stems I

tl

Total l.lo I S. E.
of stemsl (*)

I

r vA ^t ^€I .rU, UI I ll9. v- I

I In . stems lmat sterns I

tll

Totai Nol S.E.
of stemsl (t)

I

rIUL I

Cluster I

I

23 I

-------l
58 I

-------l
60 I

-------l
t1 I

-------l
4tt

-------l
c, .)

423.30

ztJL.63
--;;;; 

;;
584.10---;;i-;;

t013.62

r-02. 9i I

341.l8 I

---------t
a?1 n- tztL.att

---------t
t22 .55 I

526 .20 I

---------l
3013.62

1450.88
---;;;;;

60.8

aa o

-;; -;
-;;;

(o ?

-a;-;

I 2246 .90
I

I 31 l'7 .1 ,-

l---------
I 3563.45
l---------
I i283.19
t---------
I ss6.0s
t---------

361.14

3463.44
--;;;;;;
t---------
I 3882.53
I

232,L61
---------l

653.05 |

---------l
9C3. r6 t

---------l
L09.421

---------l
LLJ.J)I

----: 
. 
-;:

zq. qd
--;;;;;;

31_J.YA
---------l

836.391

24'79.061

311C.821
---------l

1461.211
---------l

1?q) 6) |

---------l
61L.441

---------t
385 .62

34.9i

33.1i
-----t

2C.5 i

-----!
\) q,

-----i
34.0 i

--__-.
39.5

----------l
90

100

L20

140

150

A11 strata

368.51 1150.38

2 .94 1076.56 I

110.37 29.-73 140.10 64.4 5162.01 5A -2

28L

251

1553.73 54.89 L6A8 .62 15.4 1879.50

411-B .92

11.?,

3084.61 )aa e) 3369.43 6-6

Stratum

I

I No. of

I Pl-ot
I Cluster
I

50 I aJ

60 r 58

70 I 60

NO. of I Total No
stems>:3 | of stems

I

I

Medicrnal I

Plants I

I

I

Rattan

No. of
Stems <3

I

I

19.66

41.1-6

-t
----------l

-l
----------l

-l

"79.661 48.0
-t-----

41.16t 82.1

l-
l----------

L00

L20

{1
---::--

5Z

43 ,'7 7 'r 0,
_____11_??

5?. 4

----------l
-l

140

150 2Bt 10.11

?q. ,Q

0. 15 I 10.26
-i----------

0.791 36.07
I

75.5 2.16

I A1l strata
I

257 30. i ? n o i

I

Legend: Straturn : T/oT, up to 1959 11.
T/OT, 1960-1979 12.
T/OT, 1980 and up 13.
Other LRS 15.

Iffinature stems
Mature stems
Solitary stem Bamboo
Sampling error
AIl strata (Except I4l15)

l'1o, ug to 1989
5u/A'n/Ac/Kd../Ctners, up to 198 9
Eu/tur./Ac/Ka/Others, 1990 r up
Othe rs

trJ.
6.
1.

10.

Im stems
Mat stems
SST Bamboo
s.E.ts
AII strata



APPENDIX 8

Detailed Forest Statistics (Division-Wide Estimates)



Forest Stati-stics by
No. of Trees (nearest

Species Group, Stratum and Forest Dj-vlsion :

10), Basal- Area (nearest 10 sqm) and Volume

Page No

(nearest 10 cu m) l

Division

Species Group

Natural Eorest

Stratum Area

Chittagong (2L)

1. Special Class 2. Class A

Stratum 10 (HF/GF)

9551.30 Ha

3. Class B

Date z 02/44/L998

4. Class C 5. Class D

?rees by Diame'-er CLass

I Species
Group

VolINT
I

BA

30-4C 10-50 50-60--;;--i-;;--;--;;i- 
I 
-;;--;-;--i-;;i- 

INT IBA
I

Vo1

Sp. clas I 1l- 310
l------

Class A | 35930
t------

Class B I 28500
l------

Class C I 14380
l------

Class D I

t------
TOTAL 1233'7 9A

I

460 3680

11350.-;;;;

4 420

-l
t-----

233101 2t40
t-----

1421 A I 1370
l-----

14441 680
t-----

595801 5170
t-----

104 660 I 9360
I

t1 290

L2420

6360

43400 22430

79070 I 49820
I

9901 1s0t r3401 1980t 5001 6610
| ----- I ------ I ----- | ----- | ----- i

14330 I 2110 I 18810 I 6610 I 1440 | 14370 i

| ----- | ------ | ----- I ----- | -----;
194Qt 12801 10590i 39701 9401 1420t

| ----- I ------ i ----- I ----- I -----,
4130t 610t 5600t 347Q1 7801 66tA:

1620

t29A

610

6530 51370
| ------ I ----- | ----- I ----- i

33501 2913At 54601 12301110401
I ------ | ----- | ----- | ----- I

7550 I 66160 I 21490 I 4890 I 46100 i10570 bUq i U

Trees by Diameter CIass

Species
Group

60-7 0 70-80 B0+ Total-;;--i-;--, -;;i- 
i 
---;;--;-;--i--;;,-;-; .;

tt
NT IBA I

tl
Vo1 IBA IrtNT

-t-lt-----t-----
25301 1130110750

t-----t-----
660 I 210ll 2430

I-----l---:-

Vo1

-l
l-----

590 I 5170
t-----

1990118340
I

660 I s20 I 54 80
t-----l-----

6890 t 4630 t 541 10

I 149s01 1620t
l-------l-----l
I 95610 t15170 t

l-------t-----l
60070 I 7060 I

l-----
29430 | 21 40

t-------l-----
I 231 6401 19110
l-------t-----
I 437700 t45700
tt

I Sp. cI-as
t--------
I Class A
t--------
I CIass B
t--------
I Class C

l--------
l CLass D

l--------
I TOTAL
I

-l
t*----

2050 I 26280
t-----

1100 I 11150
t-----

-t
--*--l

5950 I

3 310

17 110

152940
-;;;;;

I 49.1
t-----

23.6

I 1320
l-----
t-
l-----
I 990

98 60

a' i

1320

Aqai

23050 23 .8

4300

13560

1550

4700

15950

53370

1641301 1:.9

417660 ll. tJ



Page No

Natural Forest

Stratum Area

Stratum

]-26"7 t .90

20 (LE)

nd

Trees by Diameter CLass

I Speci-es
Grouo

2 0-30 I 30-40 I 40-50 r 50-60 I

NT IBA
I

Voli l'lT IBA I VoJ-

tll

!!__!l1l
u1d55 A

;r;;;-;-
CLass C

:lrl-?-
TOTAL

12630 I 560
l-----

16630 1 750
I-----

8700 I 370
t-----

1780 I 90
l---r-

86370 I 3120
l-----

t26LLO I 54 90
I

342A1 3200 I 2501 1900 I 't401

I ------ r ----- I ------ I ------ I

5830 I 9700 I 930 I 7310 I 1450 I

r ------ I ----- I ------ I ------
26t0i 419A1 4101 2500t 4240

I ------ I ----- I ------ I ------
6s0l 670t 601 2401 450

| ------ | ------ | ----- I ------ | ------
21L40t 2269A1 2t201 192601 10030

39550t 410501 37601 312101 16910

130 i 98C I -t -t
l-----l

4201 23iO,

716C

r nran

62Al 4940 i -l
l------l-----t-----701 5s0l 450t 110
r------t-----t-----

14901 iLl2At 3230t 710
l------l-----l-----

2510t 19650t 54601 124A

I

810 |

Trees by Diameter ClassI

I

Species I 60-7 0
Group r ---------

INT IBA Ivol

70-80 I 80+ I Total- I-;;-- 
| 
-;--, -;;;- 

I 

-;;--;-;;--, -;;;- 
i 
---;;--;-;;--i--;;i-;-; ;; I

Sp. clas I

--------l
Class A I

--------l
Class B I

:,:: -;-
urdS5 u

:l=:-:-
TOTAL

3120t 990t 6830

6350 2030 14480

-l -l -l -l -l -l 165701 9401
I ----- I ----- I ----- | ----- I ----- r ------- I ----- |

560 I 210t 2800 I 560 I 370 i 44101 3324A I 3760 I

| ----- I ----- | ----- I ----- | ----- | ------- I ----- I

2201 901 10301 4501 330t 1760t 18840t 1950t

2201 100t 401 -l -i -t 37901 500
| ----- | ----- | ----- I ----- r ----- | ------- r -----

1450 1 6101 5040 t 1340 1 920t 5500 t L28230 t 10620

24501 1130 I 8920 I 23401 1620 I 11730 I 200670 I 17780

63001 se.5l
t-----l

a11qn r ,! o r
JLJJW I L- U I

i-----l
L3290 | 2i .2 |

t-----l
232a1 4i 8i

l-----l
826601 1- ll

l-----l
13s9301 16.3 t



Page No

Natural Eorest

Stratum Area

Stratum

34 157 . 30

3O (ST/TB)

Ha

Trees by Diameter Class

Species
Group

20-30 30-40

L

\]T laa
I

VUl r\!
i
I

\r'o L

I Sp. clas 34780 t

t--------l------
lClass A I 24254
t--------l------
lClass B I 5380
l--------l------
I Class C 16 90
l--------l------
lClass D I 25110
l--------l------
I TOTAL I 91830

1430 | 997C
t------

104 0 I 5360

i22at 72801 21401
l------l------l

450 I 22901 840 I

901 4401
t------l------

2901 12601 5280
t------

13250 | 10970
I

222a 1 232C
t-----

510 I 2 110
t-----

2464 1

l-----
-t

l-----
5160 I 2530

1-----
10350 | 6960

52C i 22'.4
1-----

AaAt AA1^a /91 ,trv

560 2080

r550 8740

136601
--;;;;

390

390

880

i800

240 920 30 60

90 62C 840

10801 1120
t------

3880 I 24634
I

2954

2531 A 23601
I

Trees by Diameter CIass
l

I

Species I 60-7 0
Group | ----------

INT IBA

70-80 80+ AULdI

-;;--, -;;--i-;;;- 
I 
-;;--, -;;--;-;;;- 

I 
---;;--, -;;-- 

| 
--;;;-;-;l; 

, II vol
I tttltllll-l

-l -t 53s00t 35601 2t1201 62.31
I Sp. clas I

l--------l
lCIass A I

l--------l
I Class B
t--------
I Class C

t--*-----
I CIass D

l--------lI TOTAL I

840 I 2901 24601

----:l----:l----:
840 | 24At 990

420 I 130

2110 660

16901 6s0l 30101 840

890 | 8740 I 34300 I

r-----l-------l
490 I 29101 11390 I

23110 | 35.1
t-----

8330t 3'7.3
l-----

B680l 41.',
t-----

307401 26.,
t------l-----
I 93280t 20.1

3280

IqTU

70t 1410t 6001 88501 1690
| ----- I ----- I ----- I ----- |

35201 31001 12401118501 47801
rllll

l-----l-------
61ol 36201 5910

r-----l-------
1150t 56001 40020

1680

4690

3r30 I 20940 | 145120tL4620



Page No

Natural Forest : Stratum

Stratum Area : 3298'60

40 (B)

nd

Trees bY Diameter Class

rspeciesr 20-30 I 30_19-------l-------19::9-------l------19:!9
I specres I zv-rv I J"______-___ 

i _____-___ i _---------------- I

I GrouP I --------- I --------- I ---------
llNTlBAlvoilNTlBAlVollNTltsAlVol.,NTlBA.lVoiit_t_-r_.-_lt-_i-ili-li-lr-l

-l -l -l -l -1 23?01 4701 203C1
lClass D I -l -l -l -l -l -l -r -r
l--------r------l-----r------r------i----:l------l-----:1-----l------',-i:3iol--;;;i-;;;;itr
i rotu I -l -i -l -l -l -l -l -l -t z).w I a'wr s

-',-',-i-,-l 

l-l l--l

Trees bY Diameter Class

Species | 60-70
^e^'.F 

I 
------------9!Vuy I

INT IBA
l_l

I CIass D

t--------
TOTAL

l--

7o-Bo I 80* I Total I

l---------l-----------------l
NT I BA I Vol i OO' I BA I Vol I NT I BA I Vol I S'Etl'-i-i_ii--r--rr-r-r--r

23201 47Ol 20301 .'1 -5l|
l-----l------l-----l

23201 470 I 2o30 I a1 .61

-;;,"-

t-

t-l-.--l-.-.-l

' :li iaq



Page No 10

Total Area : 59579.10 HrNatural Forest : A11 strata

Trees by Diameter CIass

Speciesl 20-30 | 30-40 | 40-50-Grouo l--------- - | ------- --- l------ INT IBA lt/cl INT IBA lVoI I NT ltsA I VoL

50-60
I !r^ I

ll

I Sp. clas
t--------
I Class A
l--------
I Class B

l--------
I Class C

t--------
I CIass D

t--------
TOTAL

4261 0 190 0

581201 245A l 17070 I

76810t 34101 22540

168601 14701 91E01 4470
l-----l------l------

3'7920t 3520| 26890| 16620
l-----l------l------

22t30t 20901 i65001 14280

8950t 830t 7050 4580

, c I r .2n n rO/Ul qtrt.l tJUUr

l------r---*--l
2510t 20110r 105101

2284 18C93 3970 t

6801 6140
l------

5120t 46620
t------

11860 I 96170

3920

r3540

36230

1c2cl 83;j l

1------
234C1 2108 I

i-----'i
1) J I t')-

l------i
B80t 148 I

l------l
291a I 2231-: l

8150 6715
I

L7B6O

13190

s680

255610 1 11330
l-----

451730 I 19940

86230
l------
1144750

85220t 7570
l-----

171070 I 15480

63930 I 37740
t------

123530 | 11100

Trees by Diameter Class

Species I 60-70 I
70-80 I 80+ I Total I

r*a,,n r --------- I --------- | --------- | --------- --------- |urvuP I

I NT I BA I Vol I NT I BA I Vo1 I NT I BA I Vol- I NT t BA I vol ls Etl
t_t_t_tt_t-l-l-l-l--l-l-l--l

45140 t3,..21
l--------
I CIass A
t--------
I Class B

l--------
I CIass C

I Sp. clas I -t -t I -l I

t-----l------
9360 t 31601 3591-0

I----- t------
37501 12301 11600

I------
10701 3201 1030

-l -l
3090 I 1400

t-----
B80l 360

l-----
19101 "t40

t-----
4180t 1860

r-----l
10070 I 4360 I

-l 6601 520
r----l----

135501885015880

346A12610 I 1630

30401 8401 610

19060 I 4020 12160
l----l----

391101**** l****

5490

61 320

r_r830

8s0101
-------l

163160 t

-------l
90300 r

6130 t

------l
22224 |

------l
104301

185701 408210
l-------***** | 785810

208060t1-.4

820801 1, .4
1-qt:'.J

1- -:
54 8900

3620 39130 , orn

l -------- I ----- I ----- I ------
lClass D I 78401 26101 22854

l-----l-----l------
TOTAL 122020 I 73901 71380

34880

78580 !f .91
I

Simple random sample sampling error : 10. 6?



Forest Scaciscics by
No. of Trees (nearest

Species Group, Stratum and Forest Divisron :

1O ) , Basal Area (nearest 10 sqm) and Vclr-:me

Page

(nearesr- 10 cu m.)

No i)

t.

Division

Species Group

Plantation Forest

Stratum Area

ChittagonS (21)

1. Special CLass

Stratum 50 (T /oT,

1579.00 Ha

Date: 02/08/L99)

4. Class C 5. Class ,)2. Class A 3.

upto 1959, aIl
CIass B

Trees by Diane:e= Cl.lss

I Species
Group

Sp. clas I

:i:ll-1-
Class B

Class D

TOTAL

l-----
24201 60

t-----
r2'701 30

t-----
4500 t 100

522601 L220

3140 t 196701
l------

390 I 121 0
t------

1501 570
t------

28A i30

10640 t 1630110840
l-----l-----

10401 1701 940
l-----r-----

20801 3201 414

1q-rn 20-30
l----------l-------
iut IBA I voll NT IBA I vol
t_ll_l-l-l-l

440701 10301 ?3fn 9L230 I 40601 26210
l-----r------

10150t 4701 lL20

30-40 40-50

170

230

359701
------l

4040

t62A

3000

100
----::

5U

--;;;a

L2lAt 70
t-----

98101 460
l-----

rt2460r 5060

--;;; l-----r
901 40 i

21190 44620 I

I

3960 21630 1 A A qA 2200 L2290

Trees by Diameter CIass I

I

ISpecies I 50-60
| ________-urvuP I

INT IBA lvol
rll

Sp. clas I 25401 550 I 3710 I 690 I

I ----- | ----- I ----- I -----
Class A I 13601 3101 10901 690

Class B I -l -l
class D I 3501 901 401 350

42401 9501 484C

60-7 0 70+
-;;--i-;--;-;;;- 

I 

-;;--;-;;--;-;;i-
rl

---;;--;-;--i--;;i-;-; ;; I

t_l-l-'-l
rB5480l I Ol

19700 41.3

6230 62 .5
l-------
| 18690

2L0 |

-----l
230 I

110

56C

-l
l-----(n r

t-----
2570 I 350

16401 3501 1B0l

Total

108101 10624
l------

1630 I 5s40
t------

570 I 1300
t------

530

620

17 30

1130 4:.31
t-------l-----

620t 2301001141-30 71 990
Itllll_l__

l an 1: . C
TOTAL



Pase No

Plantation Forest

Stratum Area

60 G/aT, upto 1960-79, a.l-l cc)

nd

Stratum

)"qA )o

Trees by Diameter Class
I

I

I Species
I Group
I

I

I Sp. clas
t--------
rnl ^^^  
I gfa5) n
t--------
I CIass B

t--------
I Class D

l*-------
TOTAL

9850 i 870 t

l-----
3130 I 310

l-----
92Ot 80

531C i 1790
t-----

1500 r 1850
t-----

1an l

t-----

26At 19iC86s30 I 1990
t-----

8620 t 200
t-----

1300 I 30
l-----

92At 20

15-20 I 20-30 I 30-40 I 40-50

1s750r 677601 28101 r.8 960
l------l-----

66Ct 105701 510
| ------ | -----

i60l 11401 50

1 910

190

I0l 1410

3480

zd \) 174C

50 50

80900 2L120 |

I

14500 i250 7000 3540 5s0 365C91310 2230 l_6580

I

I

Trees by Diameter Cl-ass

Speciesl 50-60 I 60-70 I lO+ | Total
.r*n,,n r--------- l--------- l--------- l---------s!uu!/ I

I NT I BA I Vol I NT I BA I Vol I NT I BA I Vol I NT I BA I Vol I S'tt
tll,l'll | 

-l -l 

-

Sp. clas I

--------t
uldS5 n

I Class B

t--------
I CIass D

--------l
TOTAL I

490t 1201 670l

-l -l

-l-l
l-----l-----

80t 301 224
t-----t-----l-----
i 701 301 -
l-----l-----l-----
l-l 2'7 0

- I 166430
l-------

1500 t 25680
l-------

- I 3580

110

110

210

6110 42630 |

------l
8450 t

------l
550

1 .J

t- 21570

orn 220

1..6i
-----l

50.61
-----i
i,.ii

210

__1?:

490

220

t-----
601 490

I

50

1550

2670 I 180
l-----

198300 I 8080

110

1780
t-----
I 140
I

51740
l_



Page No i2

Plantation Forest

Stratum Area

10 (T/OT, 1980 and up, all cc)

nd

Stratum

-natr ,nJVLJ. I V

Trees by Diameter Class

Species
Group

I5-20 20-30

VoIl NT IBA I VoLl
llll

30-40 40-50

r Qf, !s i ,Ci I N-
lll

56U I O1\l
t-----

qn I fqo
l-----

- | 214
i-----

20t

INT IBA
tl

/a I

I Sp. clas I 8770 | 2L0
I -------- I ------ l -----
lC1assAl 28301 60
| -------- I ------ | -----
lClass B | 32401 70
| ---*---- I ------ | -----
lClass C I -l
I -------- | ------ | -----
I Class D I

13E01 151201
l------l

2501 s4Cl

-l

690 t 42801
l------l

20t 120 t

101 40
l------

zqJr " 
zzQ I

l-----

3310 r 310

uv I

t-----
I

1301 500

50

UIASS U I

t------
TOTAL I 14840

I

2 010 16930 730 4 4 50 I

I

980 16601
I

214 7EC34 0 I

I

Trees by Diameter CIass
I

I

Species I 50-60 | 60-70 I 70+ I

r*a,,n r--------- l---------9!uut/ I- INT IBA lVollNT IBA lVoI

I Sp. clas I 2101 60 I -l -l

Total
t---------l---------
I NT I BA I VoI I NT I BA I vol I S'it
tllll-ll-

| -------- l ----- | ----- l ----- l ----- | -----
lC1ass A I -l -l -l -l
I -------- I ----- l ----- | ----- | ----- | -----

l:1i::-:- | ----: | ----:
lClass C | 3401 70 30 |

-t-l
r-----l-----l-----
I -l 3401 140

-t -l
210 200

580 300

-l 28190i 1260
r-------l-----

11r.01 51001 410

3780 130

880 290

6830 I 5-.4
t--*--

201 0l 7r,.9
t-----

4101 '7t .4
t-----

401 1-.5

r.3 0
I -------- I ----- I ----- | ----r I -----
I Class D I 540 I 150 I 380 I

| -------- | ----- | ----- | ----- I -----
I TOTAL I 1150 I 2101 420 I -

L22A

39170

450

2540
__ _: l: 7.t .9

I 12801
tl

6401 1230
I

98701 3!,.8
I



Page No 1 3

Plantation Forest

Stratum Area

90 (Other LRS, uPto 1979, aII cc)

Ha

Stratum

L263 .20

Trees by Diameter CIass
I

I

I Specj-es
I Group
l

I

I Sp. clas
l--------
I Class A

Class B

uadD) v
-;;;;--

15-20 20-30 30-4 0

---;- - 
;- ;^-- ;--;;i- I 

- - ;;--;- ;.'- 
- 

; 
- -;";- 

Il t?^ ]L\; I Efl I vi-
rl
ll

\;.F

I
I

19701 40
l-----

loBoo I 260
l-----

4990 I 11C
t-----

7060 I 170

24820 580

801 4150
l------

1410 I 23184
I

300 r -i -l-l
l------l-----i------

68Or 146401 7101 1410
l------l-----

110l 49901 2ro 98C

-l-l-i-l
r-----l------l-----l

6550t 600r 22201 16601

1660 r 150 i 701 1350
l-----l------l-----

9140i 8301 216A1 3430
__199

1100

90

-l
l-----

240 I 690
t-----

601 2C

230 i00

530 8i02480

Trees by Diameter Class
I

I

Species I

I Sp. clas I

t--------l
lCIass A
t--------
I CIass B
l--------
I Class D

--------l
TOTAL I

50-60

-l

Group | ---------
INT IBA lVol

60-70 70+
-;;--i-;--i-;;i- 

i 
-;;--;-;;--i-;;i- 

I 
-- -;;- - 

; 
-
BA I Vol I S.

TotaI I

--tiil

12s01 3001 940
t-----l-----

4201 1oo I 40-;;;;i--;;;i--.;;
3t2a 710 1110

-t I

-l -l - I 11630

15680

5601 19301 6:.7

1040 410 a1

5580 2t1 20 4..U

-l

i_l_-l- l-_l---_l

-t I -I -l - r l Oln
I Lr t v 40 I 300122:.21

l------l-----l
4940 I 19030 I 4e.9 I

l------l-----l1250

12501
I

l-----
4001 3810

I

A A 1i aAAA 9294 69960



Page No J-

Plantati-on Forest

Stratum Area

Stratum 100 (Other LRS,

2964.90 Ha

1980 and up, all cc)

Trees by Diameter CLass

I Species r 1q-rn
I LJ LW I 20-30 I 33-40 r ,n-(n

| :v Jv

Group l----------l----------l----------l
INT IBA I Vol- I NT IBA I Vol I IIT IBA I Vc- illT IBA ri''l

lSp.clasl 121901 2101
t -------- | ------ I ----- I

I Class A I 19990 I 430 I

I -------- | ------ I -----
lClassBl 4290 , 100

C1ass D I -l

13101 1170
t------

1790 t 5070

40t 2B0l
l------l

200 I 820

-l -l -I
r-----l------l-----

4901 401 3scl 490

t------
40 t 20

t------
801 370

I

560

490

490TOTAL
t-----

364 60 | 800
I

1370 I 60
l-----

76101 300
I

30 -t _l

i-----i
80 | 530l

li41601
I

t_ 130 9801
I

Trees by Diameter CIass

Species | 50-60
--^.,- l_--------urvqIJ I

INT IBA lVol
tll

60-70

NT IBA IVol

| 70+ I Total I

t---------l-----------------l
I NT I BA I Vol I NT I BA I VoI I S'l?l
lllll-l-l-=i

-l -t 133601 3101 20801 52.11
l-----l------l-----l

26520 t 860 1 4030 1 s9.4 1

1-----l------l-----
4290i lool 560l 63 2

BC.9

46424 13 60 61 2A

I Sp. clas I

t--------l
I Class A I

l--------l
490

-l -l

I Class B
t--------
I Class D

t--------
I TOTAL
I

lB50 100 50

4 90 110 550



Page No 15

Plantation Forest

Stratum Area

Stratum 720 (Eu/p.Jn/Ac/others, alI cc)

3l-51.80 Ha

Trees by Diameter Class

_ _ _ _ _ _'_?-_19 _ _ _ _ _ _ _ _

NT IBA I VoL
tl

30-4C 4 0-50
I Species I

I Group I

ll
ll

I Sp. clas I

l--------l
lClass A I

t--------l
I Class B
l--------
t^1 ^^^ i
I UrO)) V
t--------
lClass D

t--------
I TOTAL
I

4s201 1001 670t 3850 I 180 I 910 I -t

NTTIEf,Itrt I urr I

ll
N-].I. I e.f, I

rl
L\l I t,.1

I

1 Vo1
I

-l
l-----l------

34001 701 390
l-----l------

6940t 1501 42O

20 40

2554

960

14 60

11030

40 t

t------
701 40

t------4s0l 1340
I

-l10500 I 220
t-----

4360 I 100
l-----

29120 I 630 I

640

50.-;;;;
400 501 20i

l-----l
1401 60 i

ll
3ZU 30 20t

I

930

Trees by Diameter CIass

Species I 50-60 I 60-1A I l0+ | rotal 
------ I--------lr*arrn r --------- l--------- | --------- | ---------9rvqP I

lNTlBAlVollNTIBAlVollNTlBAIVoIINTIBAIVoIlS,]..1

rsp.clasr -r -r -r -r -r -r -l -l -l 
-9ll9l--1991--1::91-li-?lIUV. vlqri I r I

i-'-------t-----l----*l-----l-----l-----l-----l-----l-----l-----l-------l-----l------l-----r
lClass A I -l -l -l -l -l -l -l -l -l 64601 2B0l 5201 9''B
l--------l-----l-----l-----l-----l-----l-----l-----l-----l-----l-------l-----l------l-----l nn r c- Ali;i;;;-" i -i -i -i -t -l -r -r -r -1 e4e0r 230t 7001 s3.4

l--------l-----l-----l-----l-----l-----l-----l-----l-----1-----l-------l-----l------l-----
lclass c I -l -l -l -t -i -l -l -l -l 114501 2501 680111i-2

t_-_,-

94 90 I 230

i--------t-----l-----l-----l-----l-----l-----l-----l-----l-----l--*---*l-----l------r-----, -, -r -r -r -l -l -l 62301 2101 1001 45.3i;i;;"-;-i---_i _i -i -t -r -r -r -l -r 62301 21ol 100t45.3t
t---*----l-----l-----l-----l-----i-----l-----l-----i-----l-----r-------l-----l---*--l-----l, m^nr,- r -r -r -r -l -l -l -l -l 419901 12601 35901 48'91
lToTALl-l-l-l-l-|-l-I-l-l.lryyullZoU|JJ:,UIaO.iii_i_i_i_rr-_-r-r-r-r-r--r



Page No

a!J/u.uv

o

Plantation Forest : AII strata (Except 140/150) Ha

Trees by Diameter Class

Qnoci cq I 15-20 | 20-30 I 30-40 I

cra,ra r --------- -- I ------- ---- I ---------- IurvqlJ I

I NT IBA lvol I NT IBA lVot I NT IBA I vcll
tll

lsp.clasl 1580401 3630
| -------- | ------- | -----
lCIass A I 480601 1080
I -------- r ------- I -----
lClassBl 220201 480
I ------*- I ------- I -----

2180A I 180150 I 7850
t-------

40c0 t 43180
1-------

202At L0224

198 0

640 960

50690 | 48240 I

l------l
s4501 158301

r------l
1660 I 3370

t------401 210

42401 25890 I 13040 I 1970
r------l------l-----

L42ot 54401 53501 l-c00
1------l------l-----

310t 12101 216a1 420
l------l------l-----

r1\tf I AA I

tl

l?nt

,1 90

lCIass C I 10500
t--------l-------
I CIass D 16850

220

380

2554101 5790
I

40 30 t 20t
I------r------

4 60 I 2!0 t 2440
l------l------

64 60 I 321 6A | 24600

1rn18200 820 450 515 0 ,6C190
t--------l-------
I TO?AL
I

34 650 2521 00 11110 58290 '7 2850 3770I
I

1:r110

Trees by Diameter Cl-ass

Species I 50-60 I 60-?0 I 70+ I
LOLdA

Group l--------- l--------- l--------- l---------
I NT I BA I vol I NT I BA I vol I NT I BA I voL I NT I BA I vol I ':'Et

6901 2LAl 16401 350l 18Ol 6201 4O3810l 188201 1240501 3'5

lClass C I 3401 701 30 -l -l -i 2t0l 2001 -l l233ol 5501 73ol 106.7 I

| -------- | ----- I ----- | -----
lClass D I 2340lr 5501 550 3sol L10l 50l 95ol 4101 1701 462101 31001 1780

I -------- I ----- I ----- I -----
3470r 1110i 64401 6550134701t269A1 6255401 339501 171630

I Sp. clas I 3300 I 120lr 4380
| -------- r ----- I ----- I -----
lClass A | 35201 8101 3690
I -------- | ----- I ----- I -----
lClass B I 42Al 1001 40
I -------- I ----- I ----- I -----

':)-€

--t a

-i.6I TOTAL
I

22501 8690
I

9 910

Simple random sample sainpling error : 13.14



Page No 4

Statistics by Species group, Stratum and Divj-sion f ,'r Seediings, SapIi-nEs and PoIes;
No of stems (nearest i0)

Divis ion

Species GrouP

Natural Forest

ChittagonS (2Llr

1. Special CLass 2. class A

Stratum 10 (HF/GF)

Class B 4.

cI

Dat e

Class C 5.

raiur, Area

;02/04/1998

UJ-d55 U

9551.30 Ha

SeedJ- ings Sap 1 ings
tr 1A r 1n -l 

q
J-ru I !v !J

I

Diane--er Ciass (in cm)

r 1i-rl I
I LJ LV I

tl
Tota I

i

I

I

I
Species
group

I

I

I

I

I

I

lNo.
I

stems I S. Et
I

stems I S. Et
II

No. stems I

I

No . s'L erns I No .

I

sterns iNo. ster,s
I

IS.E3
I

I Sp. class
l---------
I Class A
t---------
I Class B

utd5J u

I Class D

l---------
I TOTAL
t_

800601 90.51

r280990t 39.01

4401301 53.41
l-----l

800601, 90.51
t-----

15517350 | 18.7
l-----

17398590 I 18.1

2991 0 I

---------l
25B4B0l

2I0190

4854310

s A229 40

13190 I

---------l
168570 I

---------l
117310 I

---------t
32 010 r

t---------
I 1195770

1zAQt
--- 

t;;;;;
.l yu / u----;;;i;

-l
---------l

34i401

t92ra

20390 | 14.L
t-----

JII/YUI ZI,3
1-----

1855801 33.2

rJrt. q

-;; ;
,q 1

1? o

64 00 55224 2.4 1

4Oql10 L41 244 t] 52t 20 9.1

8.5t-----
| 13.4
I

r526850 5918501
I

20 6990 2325690

Stratum Area 2 LZhlL.YU Ha
NaturaL Forest : Stratum 20 (LF)

I

I

I Species
I grouP

Seedlings Saplings Poles by

5-10 I 10-15
I

Diameter Class

L5-20 |

I

(in cm)

Total

I I No. stems I

t-l-l
I Sp. class I 539870 I

t---------l---------
lClass A | 2105550
l---------l---------

S.EB I

_l
53.7 I

-*---l

No. stems I S. Et
I

97800 | Bt -2
l-----

s99000 I 21 .0

lNo stems s temslNo
I

577 30 I 31470
I 

---------I

1465801 74710

I Class B

t---------
I Class C

t---------
I Class D

4048401
---------l

54000 t

---------l
6621110l

qz. >

-;;;

21.8

lv.u

408820 22 .3 1118 7 0 2i53C

67500 I 40.0 19970

1293380
- -;;;;;;;

l 
---------I

I 438920

!{tiu

r1,.8 5.5

6.3t --------- | --------- I

I TOTAL I 9-1 320301 10.7 I 531250
I

2105b0 2481330

No. stems I

I

No. stemslS.E?
I

724t0 101600 I 44.11
-----t

18.91
-----l

)1 ? I

40480 26L1 60

64E0 r39930

q 5 0u 39100 )e2

2a 63 40 r-9386401



Natura] Eorest : Stratum 30 (ST/TB) Stratum Area

Page No

: 34157.3O Ha

Seedlings SapI ing s Poles bY

5-10 | 10- 15
I

Diameter Class

r 1q-rn I
I LJ LW I

ll

(in cn)

TotaI

I

I

I

I

Species
9roup

I Nc. stems I S. EU i No.
rll

st-ens lS. EB lNo.
ll

stems l No. stens l No. stens lNo. s!eins lS. Ei
rlll

lsp.classl 5404401 49.21 41459C
| --------- | --------- | ----- | ---------
lC1ass A | 45142801 34.31 865850

Class B I 6165201 37.8 505190

ti1-^- FIUId55 U 3954?0t 19.21

UId5J U 1112520t 2L.6 5s98930 i L2.9

TOTAL r-3359230 18.0 7414560 11.6

Natural Forest : Stratum 40 (B)

,n o 22'7 890 I

---------l
53? 660 I

---------l
4 98330

1r- 93 30

Iq q f UU

--- 
t r;;;;

-l
---------i

23r501

) ^11a4)a t t av
- - -;;;.;;

bJYIJU

36.1

,A Q 38 .2

29.4 2b. q

132090 35110

1,1 ,1n

iu554U

lCr /aULj

--;;;;2,,

3987580

oJ, o

t-----
IQ,

t-----
IOO| ).r
I

1654160 339260

8219103060140

Stratum Area 3298 .60 Ha

8170 t

Seedlings Saplings

l--l

No. stems I S. EZ lNo. stemslS.E% lNo' stemslNo. stemslNo. stemslNo'
I

rlll
437401

Poles by Diameter Class (in cm)

5-l-0 110-15 115-20 lTotalSpecies
group

t_
lSp. class
t---------
lCIass A
t---------
I Class B

l---------
I Class D

TOTAL

stem.s I S. EC I

ll

84t260 I 57.6 I

l-----l
L959620 I 99.0

l-----
t---------l-----
I 559890 I 115.5

735100

21 9950

10774701
---------t

2t36254 I

I

115.sI 61600I
l------*--l

ctr al
JJ. Z I

t---------
115.51 25200

l---------
31.71 124680

29,4 2114I0

67190 I 55.1 I

r-----l
-l

252A0 I 67.0 I

124680r {2,51
l-----l

2170801 41.51
ll

l---------t-----
I 3360780 I 59.0
li

5600 I

I

I

-a



Page No 6

Total Area : 5967 9. 10 HaNatural Forest : A11 strata

I

I

I

I

Seedl ings Sapl ings Poles by

5-10 I 1C-l-5
I

Diameter Class (in cm)

':(-?a ' T^rai
i

rPevr e v

grouP

I llo
i

stems i S
I

. Et I No. sfems
I

IS.Ej lNo. sLemslNIo.
tll

stens I No
i

stens I No
I

^ ! ^- - I

I
I
I

I Sp. class
t---------
I Class A
l---------
I Class B
l---------
I CIass C

t---------
I CIass D

t---------
I TOTAL
I

61 61 10

2458 430

L41 4140

67 500
-;;Z;;;;;

33.91
-----l

20 .81
-----l

25 .51
-;; ;

/.b

360400 I

---------t
85281"0

- - -::::::
tattLU

1 61090 |

---------l
323284

12410

9 t I tt)

5369C0 I
) A '1,1

-----l
22.4t

-----l
10 trr

2001630 1 31.4
l-----

9920440 I 26 .9
l-----

1521500 | 25.5

52 9530 6t-.4

2981'7 534 :.2.2

1278860

2C3280 33850 989840

184070 67080

1237880--;;;;;i;

11260

Aa10Ai

- - -;;.;;;
594361 A

262410 4L.'1

4211 990 4.6

43850630 10. 9 I 192s8330
I

1.t 6421 980 I 90116E0
I

s.3l
I

Simple random
10. 4, 6.7 and

sample samPling errors
4.9

of Seedlings, Saplings and Poles are :



Page No 6

Statistics by Species group, Stratum and Division for Seediings, Saplings and Poles,'
No of stems ("".::::_191_______

Division : Chittagong (21\

Species Group : 1. Special Class 2. class A 3. Class

Plantation Forest : Stratum 50 (T/OT, upto 1959, aII cc)

Date : a2/08/L998

4 . Cfass C 5. Class D

Stratum Area: 1579.00 Ha

SeedI ings Saplings Poles
,) q-q I

I

I

by Diameter Class (in crn)

5-iClL.!-15 lTo:a:
rlSpecies

group

l_l
I Sp. class I

l---------l
I Class A I

l---------l
I Class B I

t---------l
lClass C I

t--------*l
I Class D

stemslS.Eg
I

stems I S. Eg
I

I No. stems I No
ll

No lNo
I

s'-ems lNo. stems lNo. sterns
il I

B3B00 t

---------l
L6-71 40 |

545260

12.7
-;: -;

qJ.t

44.5

729234 I

---------l
'16020 

|

---------l
20990 I

---------t
-l---------t

403570

48.6

3t,r
-;; -;

- 

=i-.;

| 63250 I 1 12944 I

l---------l---------
I 120101 33500
l---------l---------
I t680t -
l---------l---------

48901
t---------

62540t 63i00

66310 t 242490 I

t---------l
19540 t 650601

1---------l
1680 t

---------l
?15n I

4 B 90

-----l
45.1t

-----l'72.L1

-----l
12.9t

31130 15677C 5L .2

TOTAL 38.7 629800

Plantation Forest : Stratum 60 (I/OT, upto 1960-79, all cc) Stratum Area: 2394.20 Ha

796800 30.4
l--*------

144360 | 209s40
I

118660 41 2564 28.4

I

I

I

I

I

I

Seedlings SapI ings ruac5 uy

?.5-s I s-10
I

Dianeter Cl-ass (j_n cm)

I 10-15 | Total-
rlSpecies

group

lNo.
I

stemslS.Et
I

No. stems l S
I

stems lNo. sr-ems I

tl
stems l S. E%

I

E% I No.
I

stems I

I

NoNo

I Sp. clas s
i---------
i Class A
t---------
I Class B

t---------
I CIass D

l---------
I TOTAL
I

62 .9

AC 1

;;; ;
56.2

145930 i

---------l
r_3930

1576j0

999C
-----:-::

J^:tj

1288C

18363C

3613201
---------l

382EC i

---------l
13920

1956C0

6i4110

14.1

IJ,U
-;; -;

21.8

t 1- t

3505501
---------l

4863801
--------*l

32860
l---------

205950

61350 t 47.91
t-----

476501 40.9
t-----

361501 60.1

51120 I

I

t
I

i

l

I

i

I

I

14370

I1s6o

1075740

430520 ?? q 94430
t---------
I 178080
I

8s290
- - -::::::

l) I 36U34.21
I

5756701 26.5
I



Pl"antation Forest : Stratum 70 (T/OT, 1980 and up, aLl cc)

Page No

Stratum Area: 3025.7C

1

Seedl ings Sapl i-ngs PoIes bY

, (-q I q-1fi
4.J J I ' 

f v

I

Diar,ei'er Ciass (in crn)

I 1C-f5 I Total
ll

Species
group

I No. stems I S. Eg
tl rllI No.

I

stemsls.Et lNo. stemslNo. stems lNo. stens lNo' stems iS.E3
ill

Sp. classl 455440
l---------
I

lC]ass A | 732180
l---------l---------
lClass B I 32660
t---------l---------

21 .01 1802101 71 1 4904 60000 61050 418740 r).bl42.4

848080

11 238 40

58.4 I 26r0
t---------

L9.1 I 185430
l---------

14.6 t 525830
I

4 33660
I

323900 r-81410 269A4 3561 4C 29 .536.4

30c30 r9590 5876C 51 .193.3 57160

34710 l3 10 3924 trtr o

I Class C

i---------
lCl-ass D

t---------
I TOTAL
I

1601570

2831850

zq . z
-;;:;

43420 1310 2301601 2L.4
l-----

r.068320 t 11.9
I

108840 |

I

Plantation Forest : Stratum 90 (Other LRS, upto 1979, al1 cc) Strar-um Area: L263.24

Species
group

Seedlings Saplings ru.j.es u)/

L. J J I J 1V

I

Dj-ameter CIass (in cm)

I 10-15 | Total
ll

I No.
I

stemslS.E? lNo. stemslS.E?
rll

lNo. stemslNo.
ll

stems lNo. sterns lNo. stems I S. E% I

llll
?0401 14580t Bi.9l

I Sp. class
t---------
I CIass A
t---------
I Class B

t---------
I Class D

L251 20 94.11
-----t
73.0 t

-----l
94.1

------l
11315 0 I

311 20

l---------l
55.21 980101

70. B I 30160
t---------

cc a r 1A11A^
-) -) . L I r 1 r / 1 !

129000

1251 0 I 94 .11 7540 |

335240 r-6080
t-----

2431001 49.9
l-----

6030 94 .1100570

716580 60.8 132000 30160 16080 764001 50.1

TOTAL L21 8t2A I

I

44.4 295 4 40 159i60 392C0 j 3401001 3?. s
I



Plantation Forest : Stra-uum 100 (Other LRS, 1980 and up,

Page No

aLI cc) Stratum Area: 2964.90 Ha

SeedI ings Sap I ings PoIes

2.5-5 I

I

by Diameter Class (in cm)

5-10110-15lTotal
ll

s-!ems lNo. stems lNo. sterns I S. Et
lll

Species
9roup

I Class C

l---------
I Class D

l---------
I J.UIf1!

stems I S. E3lNo.
I

I No. stems I S. Et
ll

No, sterns lNo.
I

lSp.classl 59020
l---------l---------
I Class A I

l---------l
I Class B I

l---------l

l-06230

91 .6

-l
l-----

oo(ttn I c.1 a
Q9JILV I J t . -t-----

l_050460 I 56.8

-t I - | 9910 t

l-----l---------
103280t 65.81 165160

i-----l---------
70820t 6s.31 60240

65L2At 34920
t---------

26L42AI 139680
t---------

2t62B0t 68740

I _________
I

s78580 | 251360
I

1099501 40.3 t

r-----l
5662601 29.91

l-----l
3452601 36.71

l-----l
1111nr O-7 Ct
IIJJV I Jt r w I

t-----l
59460t 21 ,91

1092250

-i -I -t 5660 t 5650
---;i;;;;

687530
t---------41.91 2622L0

_l
18. 9l

Illl

Plantation Eorest : Stratum 120 (Eu/Am/Ac/Others, aII cc) Stratum Area: 3151.80 Ha

Seedl ings SapI ings Poles by

2.5-5 I s-10
I

Diameter Class (in cm)

Specles
group

I Sp. class I

t---------l
I Class A I

t---------l
I CIass B

l---------
I Class C

t---------
I Class D

TOTAL

| 10-15 I

tl
Tota I

I No. stems I S. Et
tl

-l I

I No. stems I S. E?
t-l-

t2010 I 100.0
t-----

546890 I 43.5
l-----

L36120 I 38.5

No. stems l No.
I

stemslNo. stems lNo. stems I S.E?
tll

28300 t Ls430 t 48230 t4s00 t

588430

64.11
-----l

22.61
-----t

1' Q I

-----l
49.6i

-----i
-----l

rf,..i I

I

---------l
4 60030

1 B 9800

261 t 90 548590 i44B20 t 961200

5t .6 L1 4020 321 590 86820

48250 100.0 9650 100.0 15 310

28040

rUJltrU
----;;;;;

60060 178520

r.0905s0 57. B s91920 216 4A 74650

1788630 31 .9 t291 254 21 .t 489660 1032590 3281 1 A r851020



Plantation Forest : A11 strata (Except L40l150) Total Area

Page No 9

: 143?8.80 Ha

Seedlings Saplings Poles by Di-ameter Class (in cm)

Species
group

I Sp. class
t---------
lClass A
t---------
I CIass B
t---------
I Class C

t---------
I CIass D

l---------
I TOTAL
I

2.5-5 I 5-10 I

tl
1n-l q I

I

Tota]

lNo
I

stemslS.EB lllo. siemslS.Et lNo.rl
2r.2

22,5
-;;-;

stemslNo. stemslNo.
tl

stems I No. stems I S. Et
rl

1084520 I

---------l
228'7 8L0 t

---------t
3ss900 I

---------l
48250

5045140

8821610

61 52LO I

---------l
12108801

---------l
3595501

44360

323130

105'710
--.;Z;Z;;

529'7'7 0 I

---------t
1167850 t

---------l
57 8110 I

---------l
1 1012 0

3424L0 I

---------t
35700C I

---------l
179970 I

---------l
657301

853901

1195310 I 9. ?
l-----

2230630 I 14.4
l-----

10207601 23.0
t-----

198650 I 44.9

1930201 14.4

30.4

23.2
-;;'z

100.0 50.6 22804

20 .5

14.5

29L9520

5209524

16.1 421 490

1741870

280140

11.9 r030510 5438360 7.8

Simple random sample sanpling errors of Seedlings, Saplings and Poles are :

13.30, 11.16 and 7.25

t---------
I 2665990
I



Statlstj-cs by Stratum and divj-sion for Bamboo, Rattan and Medici-nal plants ;

No. of stems(nearest 1O)

Division : Chittagong (2L)

Natural Forest :

Date : 02/04/1998

SST Bamboo (303) Other Bamboo ( 301, 302, 304-39)

Stratum

tl
I Stratuml

I Area I

t (Ha) I

ll

No. of I NO. of
I mat stems
I

I Total No I

I of s;ems I

rl
S.E.I
',3) I

I

NO. of I Nc. of I

I:.. s:e:r.s ina-- s--e::.s '

ll

Totai No I S. E.
o: stensi (i)

I

I

i

I

9551.3

L26"1L .9

15305E6C I

---------l
25143990 t

---------i
631 60280

2L6325C

6336050
- -;;;;a;;

17469r00 23 .8 338139EC I rC691C2C 44505C001
---------l

599239501

i3.21
-----i

10.3 i31480040 10.4 441E0760 1trr 121an
LJI\)L!W

11.8 121878410 21 68i81 0 149564280 8.8
30 59580640

l---*-----
I 1698004040 3298 .6

5961 9 .1

1,5508990 137 1050

L695 Z 3 tu

l-----
I 31.2
l-----
I 8.4
I

5.9

I

I

l---------
t115153430
I

t---------
| 132105750
I

206L1 0260 57809i30 26391 9400
lA11 strata
I

Rat t an I

Medi-cinaI I

Stratum

Stratum I

Area
1Ha )

No. of
Stems <3

NO. of
stems):3

Total No
of stems

S. E. I Plants
(B) I

I

t10
t----------
120
t----------

All strata

I ess1.3 I

t-------l
I t267 t .9

34157.3
-------l

3298.61
-------l
59679.11

2562'7 0

6t21 20

----;;;;;a

t----------
I 107 90
t----------
| 12250

----------l
261 060 I

6249't 0

948580 t

I

30

t-l -l - I 69900
t----------

54.8 I 26990
l----------

56.31 401910

40 .2 41 1 230

40
l----------
t-
I

l----------
26480 I

I

Legend: Stratum : 1.

3.
4.

fm stems
Mat sr,ems
SST Bamboo -

HF - Iarge crown high forest, >50t crown cl osure
LF - small crown high forest, >50t crown closure
ST - scattered trees, about 20t crown closure
B/BO/ots - Bamboo (>80t,stocking) /Bamboo (<BC? stccking

/Bamboo (dominant) with otner species
In:r,ature stens
Mature stems
Sclicary stem Banboo 

tSampling error

tr



Statistics by Stratunr and divisj-on for Bamboo, Rattan and Medicinal plants ;

No. of stems(nearest 10)

Division : Chittagong (21)

Plantation Forest :

Date : 02/08/L998

I

Stratum l

SST Barnboo (303) Ct:.er Ba:boc ( 33:, 3:2, 104-39)
I

I

Stratum I

I

I

Area
lnd/

No. of I NO. of I ToEaI Nol
In. Stems lmat ster,s I of stems I

^a I
!.L. I

(t) lIm. stemsl
ll

Nc. o: I

nai. sieins i

I

llaa- i\f J.a.
of s:emsi (*) I

1,l1_l

---------l
818290 t

---------l
82138C i

---------l
1qto1n IIJlUrv I

---------l
10928801

7358850 t

---------l
4 38 9930 I

---;;;;;;

3410760

3547850

7464550
-;;,; i;;;

3914430 r 34.9 I

l-----1
902E0901 33.11

l-----i
rn cIJfIC{{Ul LV.J

i-----i
17591501 52.91

l-----l
19907501
-------l
12154001

61 852450 6.6

50 I 1579.0 | 5683BOl L524901 8308701 60.8 t

-----l
21 .81

-----l
34.9

366580

6s40560 1563530

3568550 273450070 3025.1

90 LZO3.Z 737340 86.8 1620930

tb.i5D9:
- -; 

, ,;,;;
55826130

138224

l ral. nr1a!!u

-- -_;;;;;

12026310

100 2964.91 2317880 59.'t 34 .0 |

_____lt----------I rz0
l----------
IAI] strata
I

3151 . I
14378. B

t---------
44353010 I 4095390

I

3383840 | 9260 3393100 I 39.2
t-----

48448390 I 1 .5
I

I

I

Stratum I

I

I

No. of
Stems <3

NO. of
stems>:3

Total No
of stems

ll
rc r ql

II

I

Modinin:'l I

Plants I

I

l

^dLLdrr
Stratum I

Area
(Ha )

50
----------l

60

1579.0

2394.2

12s780 I

----------l
98540 t

141090

48.0t

a, '1

70 t-
t----------

90 I

t----------

11330100 2964 .9 I

-------l
3151.8 I

1rn

I A1l strata
I

t4378.8

Legend: Stratum :

Im stems
Mat stems
SST Bamboo
etrE
A1I strata

____:??!'_o_

507330 i1340

51 .4

5185701
I

30. r. 44440

5. T/OT, up to 1959 11. |4o, uP to 1989
6. T /OT, f 

-SOO-f gl g 12. Eu/Am/Ac/Kd/Others, up tc 1989
1. T/OT, 1980 and up 13. Eu/Am/Ac/Kd/Others, 1990 s up
0. other LRS 15. Others

- Inunature stems
- l'lature stems
- Solitary stem Banboo
- Sampling error
- AlI straEa (ExcePt I4l15)


