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Abstract: Mountainous areas are one of the most important geomorphological elements for physical geography
researches in terms of reflecting physical geographic differences. With its location, Kaz Mount causes significant
physical geographic differentiation in short distances in horizontal and vertical directions. In this study, the tree
associations which constitute the natural forest formation of Kaz Mount are classified according to their basic
climatological needs and compared with the determined elevation intervals and their distribution on the direction of
aspects. The distribution areas of tree associations of Kaz Mount, which are classified according to the temperature
and humidity demand are discussed in terms of geographical differentiation with respect to the direction of the North
and South aspects and the levels determined at intervals of 250 meters. It is achieved simple, reasonable and clear
classification in associations of Kaz Mount. It is also attained their minimum and maximum distribution elevations at
both side and obtained significant differentiations in associations and pure tree populations. This study is finally be a
base for the next studies will analyze the detailed dynamics of tree distribution of Kaz Mount in detailed geographical
aspects.
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1. Introduction

Kaz Mount is located in the northwest side of Turkey and at the south side Marmara region (Figure 1). Kaz
Mount has an important role on biodiversity of the region. It shows a strong differentiation at both side and
in short distance about its physical geographical features because of its morphological features which is
gained with neotectonic processes in geological periods.
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Figure 1. Location Map of Kaz Mountain.

The richness of the morphological features which gained with its location, ~West-East direction and its
climate of the Mount lead also to become different climate at the north and the west side at short distance
and occur micro-climatic areas in its valleys.

There are many studies on the distribution of forest formation of Kaz Mount (Pamukguoglu, 1976;
Glngordi, 1996; Cirebal et al., 2012; Kog¢ and Arslan, 2013; Hepbilgin, 2019). The main difference in
this study is to understand the distribution structure of the dominant tree associations both the north and
western aspects and in intervals of 250 m elevations at first step. Another step is to obtain the maximum and
minimum elevation locality of the dominant tree associations and pure-distributed populations. Results of
this study leads to attain the actual-main climatological needs of tree species or associations of Kaz Mount at
a later research.

2. Methodology

It is used Forest Management Plans for analysing associations of Kaz Mount. First, the pure populations
were queried and then the tree associations which consist of first two dominant species in GIS
program Mapinfo. It is gained the distribution of pure population and associations (Table 1).
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Table 1 Classification of tree associations according to dominance and pure tree populations.

Abbr. Associations Abbr. Latin Dominant  genus/species  in
associations.

CkKs Karacam - Kestane PniCas Pinus nigra - Castanea

CkDy Karagam - Diger yapraklilar PniOtLe Pinus nigra - Other leafed-trees

CkKn Karagam - Kayin PniFag Pinus nigra - Fagus

CkM Karagam - Mese PniQu Pinus nigra - Quercus

CkCz Karagam - Kizilgam PniPbru Pinus nigra - Pinus brutia

CkG Karagam - Goknar PniAbi Pinus nigra - Abies

CkMa Karagam - Maki PniMa Pinus nigra — Maquis

CzCk Kizilgam - Karagcam PbruPni Pinus bruita - Pinus nigra

CzM Kizilgam - Mese PbruQu Pinus brutia - Quercus

CzDy Kizilgam - Diger yapraklilar PbruOtLe Pinus brutia- Other leafed trees

Ma Maki Ma Maquis

Dy Diger yapraklilar OtLe Other leafed- trees

G Goknar Abi Abies

Ks Kestane Cas Castanea

Kn Kayin Fag Fagus

M Mese Qu Quercus

Ck Karagam Pni Pinus nigra

Cz Kizilgam Pbru Pinus brutia

Cf Fistik gami Ppin Pinus pinea

MDy Mese - Diger yapraklilar QuOtLe Quercus - Other leafed-trees

MG Mese - Goknar QuAbi Quercus - Abies

MKn Mese - Kayin QuFag Quercus - Fagus

MKs Mese - Kestane QuCas Quercus - Castanea

MCk Mese - Karacam QuPni Quercus - Pinus nigra

MCz Mese - Kizilgam QuPbru Quercus - Pinus brutia

GKn Goknar - Kayin AbiFag Abies - Fagus

GCk Goknar - Karagcam AbiPni Abies - Pinus nigra

KnKs Kayin - Kestane FagCa Fagus - Castanea

KnCk Kaymn - Karagcam FagPni Fagus - Pinus nigra

KnG Kayin - Géknar FagAbi Fagus - Abies

KnM Kayin - Mese FagQu Fagus - Quercus

DyCk Diger yapraklilar - Karagam OtLePni Other leafed-trees - Pinus nigra

After the classification process, the associations and populations were divided from water line as northern
and southern part and to 250 m intervals of elevation at both side of Kaz Mount via spatial analysis tools in
GIS. Then, pure tree population and association areas equaled to 250 m interval areas were gained both
at each elevation level and at north and southern part. Creating and assessing charts and diagrams
constitute the final process in this study.
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3. Conclusions

Pinus nigra dominant associations contains Pinus nigra-Castanea (PniCas), Pinus nigra-Other leafed
trees (PniOtLe), Pinus nigra-Fagus (PniFag), Pinus nigra-Quercus (PniQu), Pinus nigra-Pinus brutia
(PniQu), Pinus nigra-Abies (PniAbi) and Pinus nigra-Maquis (PniMa) associations. 85% of PniCas and
PniOtLe community areas are located on the northern slope of Kaz Mount (Figure 2). The communities
have the least distribution areas on the southern slope compared to others. The PniAbi association has
nearly equal distribution area at both side (Figure 2). The elevation range of PniCas on the northern slope is
327m-1336m while it is in the range of 597m-1333m on the southern slope (Table 4). PniMa is largely
distributed at south slope (%75) and located at the range of 235m-1403m on southern slope (Table 4).

Figure 2 The Percentage Distribution Diagram of Pinus nigra dominant associations on the northern and southern slope.
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PniCas association is largely located in the range of 500m-1000m in the level of ~45% on the north slope
(Table 2). PniOtLe is in the range of 750m-1000m. The distribution areas of Pinus nigra associations
with Quercus, Pinus brutia and Maquis on the northern slope are located in lower elevation levels (Table 2).

Table 2 The Percentage Assessment Table of Pinus nigra dominant associations on the northern slope

Tot.Area (km?) % 0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%
PniCas 28,1 24,0 854 - 4,7 43,2 42,6 9,0 0,5 -
PniOtLe 5,4 46 848 - 0,1 36,9 54,8 77 0,1 -
PniFag 29,2 219 75,0 - 0,2 22,6 42,5 31,6 33 -
PniQu 166,3 110,1 66,2 - 33,5 49,4 15,3 1,7 0,2 -
PniPbru 17,8 10,3 57,9 - 51,2 48,4 - - - -
PniAbi 6,5 3,2 495 - 13 1,2 31,0 29,0 31,3 9,3
PniMa 14,7 3,6 244 - 36,7 63,0 0,9 0,6 - -
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PniCas association on the southern slope is largely distributed in the range of 750m-1250m levels (Table 3).

60% of PniPbru association areas is seen in the range of 500m-750m elevation on the southern slope (Table 3)

Table 3 The Percentage Assessment Table of Pinus nigra dominant associations on the southern slope

Tot.Area (km?) % 0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

PniCas 28,1 4,2 14,6 - - 10,0 48,0 40,0 18 -
PniOtLe 54 09 148 - - 19,0 33,0 45,0 3,0 -
PniFag 29,2 71 247 - - 6,0 16,0 55,0 240 -
PniQu 166,3 554 33,8 - 15 21,3 52,0 24,0 1,4 0,4
PniPbru 17,8 75 421 - 51 60,9 32,7 1,4 - -
PniAbi 6,5 3,1 487 - - 1,0 1,0 4,5 89,7 53
PniMa 14,7 11 755 0,4 2,6 31,9 48,6 15,6 1,7 -

PniQu and PniMa associations have the largest vertical distribution areas on the south slope, while PniPbru
and PniMa have a narrow distribution area of vertically on the northern slope (Table 4).

Table 4 The elevation range of Pinus nigra dominant associations at both slope.

N Min Elev.(m) Max Elev.(m) S Min Elev. (m) Max Elev. (m)
PniCas 327 1336 PniCas 597 1333
PniOtLe 489 1263 PniOtLe 541 1290
PniFag 135 1358 PniFag 558 1421
PniQu 249 1366 PniQu 263 1660
PniPbru 240 741 PniPbru 338 1131
PniAbi 379 1642 PniAbi 668 1624
PniMa 750 990 PniMa 235 1403

The distribution of Pinus brutia-Quercus (PbruQu) association is seen in the level of 57% and Pinus
brutia-Other leafed trees are largely distributed on the southern slope (71%) (Figure 3).
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Figure 3 The Percentage Distribution Diagram of Pinus brutia dominant associations on the northernand southern

slope.
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PbruPni is generally distributed in the range of 250m-750m elevations on the northern slope and of
500-750m elevations in the level of 70% on the southern slope (Table 5,6) Other associations are densely
located in the level of 250m-500m elevation on the north side (Table 5).

Table 5 The Percentage Assessment Table of Pinus brutia dominant associations on the northernslope

Tot.Area (km?) %  0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%
PbruPni 21,0 16,1 76,8 2,4 53,6 443 - - - -
PbruQu 28,7 122 425 6,9 65,5 28,1 - - - -
PbruOtLe 8,7 2,5 28,8 7,6 89,2 43 - - - -

The Pinus brutia dominant associations at south side

is largely distributed in the range of 250m-750m

elevation (Table 6). The area of Pinus brutia-quercus association is distributed ~400 m larger on the south

slope than the northern (Table 7).
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Table 6 The Percentage Assessment Table of Pinus brutia dominant associations on the southern slope

Tot.Area (km?) % 0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

PbruPni 21,0 4,7 229 - 10,0 70,0 20,0 - -
PbruQu 28,7 164 571 4,8 315 52,6 11,2 0,1 - -
PbruOtLe 8,7 6,1 70,1 13,0 40,0 43,0 50 - -

Table 7 The elevation range of Pinus brutia dominant associations at both slope.

N Min Elev.(m) Max Elev.(m) S Min Elev. (m)  Max Elev. (m)
PbruPni 211 732 PbruPni 256 978
PbruQu 159 776 PbruQu 66 1064
PbruOtLe 219 616 PbruOtLe 138 889

Pure-distributed tree populations consist of Maquis (Ma), OtLe (Other leafed-trees), Abies, Castanea,
Fagus, Quercus, Pinus nigra, Pinus brutia and Pinus pinea populations. Castanea pure population is
completely distributed on the northern slope. Abies is located in the rate of 96% on the north side, and in the
rate of 6% on the southern slope (Figure 4). Pinus brutia and Pinus pinea populations are highly distributed
on the southern slope. Pinus nigra population is located in the level of 60% on the north side (Figure 4).

Figure 4 The Percentage Distribution Diagram of Pure-tree populations on the northern and southern slope.
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Abies and Fagus pure populations are largely seen at the range of 2000m-1500m elevation on the northern
slope and at the range of 1250m-1500m elevation on the southern slope (Table 8, 9).
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Table 8 The Percentage Assessment Table of Pure Tree Populations on the northern slope

Tot.Area (km?) %  0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

Ma 2,9 21 714 0,0 51,2 44,7 4,7 0,4 - -
OtLe 8,4 73 86,7 326 54,0 10,5 2,4 0,0 - -
Abi 1,8 1,7 959 - 0,1 2,7 6,2 68,8 21,8 -
Cas 0,1 0,1 1000 - 3,0 75,2 22,6 - - -
Fag 5,6 39 694 - 0,3 13 20,0 40,0 38,0 -
Qu 37,2 22,3 599 145 53,1 26,0 4,5 19 - -
Pni 410,4 247,3 60,3 04 20,3 39,7 26,9 9,7 2,7 0,3
Pbru 295,8 1289 436 179 69,0 13,2 0,0 0,0 - -
Ppin 1,8 02 11,2 550 45,0 - - - - -

Table 9 The Percentage Assessment Table of Pure Tree Populations on the southern slope

Tot.Area (km?) % 0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

Ma 2,9 08 27 - - 26,0 65,0 9,0 - -
OtLe 8,4 1,1 131 67,0 29,0 0,0 - 4,0 - -
Abi 1,8 01 56 - - - - 10,0 90,0 -
Cas 0,1 0,1 - - - - - - - -
Fag 5,6 19 321 - - 10,0 12,0 78,0 -
Qu 37,2 15 40,1 2,4 16,2 27,9 40,0 13,5 0,4 -
Pni 4104 163,1 398 1,3 18,5 27,3 21,7 21,0 4,3
Pbru 2958 166,8 56,4 12,1 57,7 28,3 1,9 0,1 - -
Ppin 1,8 15 839 7,0 93,0 - - - - -

Pinus nigra population has the largest distribution area at both side, approximately ~1500m. It is seen in the
level of 273m on the southern slope (Table 10). Abies population is seen 1400 m max. at both side (Table 10).

N Min Elev.(m) Max Elev.(m) S Min Elev. (m) Max Elev. (m)
Ma 229 1065 Ma 579 1082
OtLe 140 998 OtLe 130 404

Abi 499 1394 Abi 1155 1406

Cas 549 852 Cas - -

Fag 489 559 Fag 816 1432

Qu 90 1212 Qu 78 1367

Pni 216 1708 Pni 273 1735
Pbru 70 757 Pbru 0 1175
Ppin 89 302 Ppin 0 422
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Quercus communities which associate with Castanea, Fagus, Abies and Other leafed trees are all located at
the northern slope. Other Quercus associations such as Quercus-Pinus nigra, Quercus-Pinus brutia are partly
or all located on the southern slope (Figure 5).

Figure 5 The Percentage Distribution Diagram of Quercus-dominant associations on the northern and southern

slope.
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Quercus-Abies association is completely located in the range of 750m-1250m elevation at north
side. Quercus-Fagus association is also largely located in the level of 250m-500m elevation (85,9%) at the
north side. At the southern slope, Quercus-Pinus nigra (750m-1000m) and Quercus -Pinus brutia (500m-
750m) associations are dominant (Table 11, 12).

Table 11 The Percentage Assessment Table of Quercus-dominant on the northernslope

Tot.Area (km?) %  0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

QuOtLe 0,5 05 956 - 48,0 54,0 - - - -
QuAbi 0,3 02 733 - - 5,0 45,0 50,0 - -
QuFag 04 04 99,6 - 85,9 14,5 - - - -
QuCas 1,3 1,3 100,0 - 16,0 76,2 8,0 - - -
QuPni 68,1 478 70,2 - 14,1 26,5 6,7 0,5 0,0 -
QuPbru 4,0 - - - - - - - -
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Table 12 The Percentage Assessment Table of Quercus-dominant on the southernslope

Tot.Area (km?) 9% 0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

QuOtLe 05 - - - - - - - - -
QuAbi 03 - - - - - - - - -
QuFag 04 - - - - - - - - -
QuCas 13 - - - - - - - - -
QuPni 68,1 20,3 298 - 0,7 243 58,2 17,0 - -
QuPbru 4,0 4 100 8,1 17,4 44,2 29,6 1,2 - -

Quercus-Pinus brutia is only located on the south slope in the intervals of 18m-1059m. Quercus species
which associate with hygrophilous tree species such as Abies, Fagus, Castanea should also be
hygrophilous characteristic. The associations are only located on the northern slope (Table 13).

Table 13 The elevation range of Quercus-dominant associations at both slope.

N Min Elev.(m) Max Elev.(m) S Min Elev. (m) Max Elev. (m)
QuOtLe 399 626 QuOtLe - -
QUADi 507 1157 QUADi - -
QuFag 317 668 QuFag - -
QucCas 408 989 QucCas - -
QuPni 298 1249 QuPni 392 1284
QuPbru - - QuPbru 18 1059

The percentage rates of Abies-Pinus nigra and Abies-Fagus associations according to slopes are seen
Figure 6. The associations are largely located at the northern slope.
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Figure 6 The Percentage Distribution Diagram of Abies-dominant associations on the northern and southern slope.
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Abies-Fagus association is heavily located in the range of 1000m-1250m (68%) at the north side and in the
range of 1250m-1500m (%47) at the south side (Table 14). Abies-Pinus nigra association is heavily distributed
in the range of 1250m-1500m elevation (%98) on the south slope (Table 14, 15).

Table 14 The Percentage Assessment Table of Abies-dominant associations on the northernslope

Tot.Area (km?) %  0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

AbiFag 3,3 2,5 75,6 - - - 12,0 68,0 20,0 -
AbiPni 2.3 15 64,0 - - - - 40,0 60,0 -

Table 15 The Percentage Assessment Table of Abies-dominant associations on the southernslope

Tot.Area (km?) % 0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

AbiFag 3,3 0,9 27,2 - - - - 30,0 47,0 23,0
AbiPni 2,3 0,9 38,4 - - - - 20 98,0 -

Maksimum and minimum elevation levels of Abies-dominant associations are seen on the Table 16.
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Table 16 The elevation range of Abies-dominant associations at both slope.

N Min Elev.(m) Max Elev.(m) S Min Elev. (m) Max Elev. (m)
AbiFag 1055 1426 AbiFag 1222 1416
AbiPni 774 1468 AbiPni 1023 1605

Fagus-Castanea, Fagus-Pinus nigra and Fagus-Abies associations are located at the north slope 100%,
73% and 64% respectively. Fagus-quercus community is distributed on the southern slope at the rate of 56%
and on the northern slope at the rate of 42% (Figure 7).

Figure 7 The Percentage Distribution Diagram of Fagus-dominant associations on the northern and southern slope
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Fagus-Castanea association is heavily located in the range of 500m-1000m on the northern slope (Table 17)
and is not found on the southern slope (Table 17, 18). Fagus-Pinus nigra community is largely located in
the range of 750m-1000m elevation on the northern slope and in the range of 1000m-1500m elevation
on the southern slope (Table 17, 18). Fagus-Abies community is nearly completely located in the range of
1250m-1500m elevation on the southern slope (95%). Hygrophilous communities are located higher
elevation range on the northern slope and lower range on the southern slope. The result is clearly seen at the
minimum and maximum elevation points of associations (Table 19).
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Table 17 The Percentage Assessment Table of Fagus-dominant on the northern slope

Tot.Area (km?) %  0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

FagCa 2,4 2,4 100,0 - 3,0 40,0 49,0 5,0 3,0 -
FagPni 13,6 9,9 72,6 - 1,6 253 49,9 23,5 0,3 -
FagAbi 7,5 4,8 64,3 - 0,1 7,0 10,0 37,0 45,0 -
FagQu 2,2 0,9 41,7 - 13,3 54,4 28,9 4,4 - -

Table 18 The Percentage Assessment Table of Fagus-dominant on the southernslope

Tot.Area (km?) % 0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

FagCa 2,4 - - - - - - - - -
FagPni 13,6 3,8 279 - - 50 13,0 45,0 36,0 -
FagAbi 7,5 2,7 36,2 - - - 0,0 5,0 95,0 -
FagQu 22 1,2 556 - - 10,9 65,8 23,7 - -
Table 19 The elevation range of Fagus-dominant associations at both slope.

N Min Elev.(m) Max Elev.(m) S Min Elev. (m) Max Elev. (m)

FagCa 448 1343 FagCa - -

FagPni 414 1278 FagPni 599 1421

FagAbi 488 1425 FagAbi 1106 1431

FagQu 428 1129 FagQu 598 1131

Castanea-dominant community covers Fagus, Pinus nigra and Quercus species. Castanea-Fagus,
Castanea-Pinus nigra and Castanea-Quercus are all completely located on the northern slope (Figure 8). All
of the associations are heavily located in the range of 500m-1000m elevation on the northern slope (Table
20).

Figure 8 The Percentage Distribution Diagram of Castanea-dominant associations on the northern and southern slope.
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Table 20 The Percentage Assessment Table of Castanea-dominant on the northern slope

Tot.Area (km?) %  0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

CasFag 04 0,5 100,0 - - 60,0 20,0 20,0 - -
CasPni 6,5 6,5 100,0 - - 38,5 49,2 13,8 - -
CasQu 1,6 1,6 100,0 - 6,3 56,3 37,5 0,8 - -

The maximum and minimum elevation levels of Castanea communities are seen on the Table 21.

Table 21 The elevation range of Castanea-dominant associations at both slope.

N Min Elev.(m) Max Elev.(m) S Min Elev. (m) Max Elev. (m)
CasFag 535 1067 CasFag - -
CasPni 489 1192 CasPni - -
CasQu 405 1065 CasQu - -

Other leafed trees-dominant association is largely located in the range of 750m-1000m elevation at the
north side (Table 22). The association is only be found at the northern slope at the range of minimum 609m
and maximum 1190m elevation.

Table 22 The Percentage Assessment Table of Other leafed trees-dominant on the northern slope.

Tot, a (km?) %  0-250% 250-500% 500-750% 750-1000% 1000-1250% 1250-1500% 1500-1750%

OtLePni 1,4 14 100,0 - 14,3 571 28,6 - -

Table 23 The elevation range of Other leafed trees-dominant associations at both slope.

N Min Elev.(m) Max Elev.(m) S Min Elev. (m) Max Elev. (m)
OtLePni 609 1190 OtLePni - -
4. Discussion

Location, direction, elevation and geomorphological features of Kaz Mount lead to differences between its
southern and northern slopes especially climatologically and in all physical geographical factors.
Climatological differentiation in short distance on the Mount leads also to differ the tree composition
and its distribution. Associations occur according to their climatological and ecological needs. The largely
distribution areas of species, communities or associations are suitable habitats according to their ecological
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needs. The results of this study shows the reflection of topographical and climatological differences to the tree

composition of Kaz Mount. Hygrophilous communities are largely located at northern slope and higher
levels at the southern part. Xerophilous associations/communities are distributed on the southern slope and
lower levels on the northern slope. The distributional areas of some associations are higher or lower levels
than expected or known such as Pinus nigra. Pinus nigra is purely seen in minimum 273 meters levels on
the southern slope according to our study. This situation should be the reflection of various micro-climate
areas in valleys on the southern slope. It is not found any knowledge about the species of Quercus in Forest
Management Plans. However, the results of our study shows that the Quercus species which constitute
associations with hygrophilous tree species are completely located in the northern slope. It is also similar for
the Quercus associations on the southern slope. It is seen the Quercus species with xerophilous character in
xerophilous tree community on the southern slope.
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