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LETTER OF TRI\NSMI_’I‘TAL

Mr. Keisuke ﬁrité,”President
Japan International Cooperation Agency

The Report on. the Eighth Yéar of the Topographic Mapping
Project in Rast. Kenya ‘conducted during the period from June
1982 te March 1983 in compliance with your requéest is here-
in submltted to you. :

This past flscal year marked the second year of the three
year programite of the productxon of the land use map and
other thematic maps to be used for ‘development of this area
on the basis of the national base maps prepared taklng the
precedlng 512 years. Following the initial stage work done
in the previous year, the work performed during this past
fiscal year included surveys of the western half of the Ran-
ching Project Area and making. of compilation manuscripts
covering the entire project areas as well as formulation

of map spec¢ifications for thematic maps and policy for land
use capability evaluation. We are confident that the results
accomplished during this period have laid ground fo6r subsequent
phase of work and contributed significantly to the transfer
of technology involved in the production of thematic maps.

On behalf of the survey team, T would like to express our
sincere appreciation to the officials of the Survey of Kenya,
the Kenya Soil Survy, the Kenya Rangeland Ecological Monitor-
ing Unit, and other Kenyan Government agencies concerned as
well as those of the Japanese Embassy in Kenya, the Nairobi
Office of the Japan International Cooperation Agency and

other offices concerned of Japanese Government, who assisted
us during the period of the survey work. At the same time,

it is hoped that the work for the ninth year will be conducted
without delay.

March 1983

' Eiji Gojo.

- Team Leader
Topographlc Mapping Project
. -~ in. Bast Kenya,
InLernatlonal Engineering
Consultants Association






Vegetation survey near Musendzini (Map Sheet - Hadu}

The tree seen slightly to the right of the center,
Brachystegia spiciformis, is being measured by blu-
meleiss for height, which is found to be 11.5m.
Vegetation in the immediate area is F-2.

Vegetation survey hear Hadu (Map Sheet - Hadu}

The tree in the center is being measured by diameter
gauge for diameter of breast's -height, which is found
to be 43cm. Vegetation in this immediate area is WB-2.






Landform survey northeast of Lale Hills (Map Sheet -
Bisanmbala)

Outcfops on the edges of a reservoir and red coloured
sands withdeveloped cracks are observed.

Landform survey sottth of Didima Bule {Map Sheet -
Didima Bule)

Landform components are being observed using a hand
auger.
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Geologic survey near Hoshingo Dikio
(Map Sheet - Daka-Wachu)

Outcrops of medium-size sandstones
from Triassic deposits. Strikes
dips are being measured.

Electric prospecting about 1%km northeast of Lale Hills
(Map Sheet - Bisanmbala)

Apparent relative resistivity of earth is being measured
using an autombile battery as power source,
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REPORT ON TOPOGRAPHIC MAEPING'PROJECT,IN FAST KENYA

(EIGHTH YEAR)

i. dutline
1 -1 Qutliné\df tﬁé Pf6jéct

Starting in 1975, the Project accomplished the 1/50,000
scale topographic mapping of Fast Keﬁya by 1980 in
its sixth year, and subsequently, as qontihuation of
this base mapping, took on the three-year program
"(from the seventh year to the ninth year of the Project)
to produce land use and other thematic maps for the
samé areas according to the Scope of Work agreed upon
between Keéenvya :and Japaﬁ'in April 1981. The year just

ended marked the second year of the program.

The areas to be covered by the land use and other
thematic wmapping encompass a total of apprdximately
14,700 km2 (Tana River Delta Area - approx. 7,000 km2
and Ranching Project Area - approx. 7,700 kmz) (See

Figure 1).
The final products from the Program are as follows.

Tana River Delta Area:
Thematic maps -

Vegetation and Present Land Use Map
ee. 1750,000 (12 sheets)



Landform; Slope; and Drainage Map

“en 1/50 000 {12 sheets)
Surface Geoloqy and So0il Map

«.. 1/50,000 (12 sheets)

Land Use Capablllty Analysxs Map
Approprlate Scale (1 4 sheets)

Ranching Project Areat
Thematic maps -
Veqetatlon and Present Land Use Map
' Yae 1/100,000 {4 sheets)
Landform and Drainagé Map-
.-+ 1/100,000 (4 sheets)

Land Use Capability Analysis Map -
- Approprlate SCale {1-4 sheets)

Final Report oo 1 set
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1wOrk Performed for: ThlS (Elghth) Year in Relation

to the Plogram as-a Whole

‘Thé work flow and schiédule for the land usé mapping

and thematic mapping program a;ehﬁiﬁéﬁfiﬁ Figure 2.
By this past flscal year whlch marked the second year
of the three—yeat program, the w0rk stages have been
covered as far as the pleparatlon Of compllatlon
manuscripts of the respective thematic maps for the

entire project areas.

Consultations were held with the Kenyan side to make
decisions and agreements on matters related to the
cartography and printing of the thematic maps and
the preparation of the Land Use Capability Analysis
Map prior to their implementation which is scheduled

for the next year (the final year of the Project}.
Outline of Work Performed during This Past Year

The work performed during this past year is summarized

below.

1 -3-1 Work Stages, Periods, and Volumes

_ Period Volunme
{1) Preliminary photo June 25, 1982 Ranching Project
interpretation . to Area, approx.
July 15, 1982 7,700 ) 2

(done in Japan)



. {2) :Field iden- . July 16, 1982

{3)

4y

tification to

October .15, 1982

Final photo October 16, 13382
interpreation =~ to _
& thématic map March 25, 1983

compilation

{(done in Japan)

‘Mainly Ranching.

Project Area, approx,

Entire project areas,

approx. 14,700 kmz

Supplementary January 28, 1983
survey and TS + + JER U
meetings February 11, 1983



Fig. 2 : Work Flow and Schedule

Reconnaissance Survey

{Entire areas: T + R)

Prelimianry Photo

Interpretation (T)

Field Survey (T}

Preliminary Photo

Interpretation (R)]

Field Survey ({(R)

1

Final ?hoto Interpretaion

&
Thematic Map Compilation
(T + R)

]

(T + R}

Cartography/Printing

of  Themati¢ Maps

Land Use Capability Eva-

luatbion. (nearly all areas)

L

~ Final Report

Note: T - Tana River_Delta_Area
R -~ Ranching Project Area
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l. - 3 = 3 Field Inspection

{1) Field Surveys
Mr. Eisaku Tsurumi : Technical: Adviser, Head of
First Geographic Division,
Geographic Department, GSI.

July 16, 1982 - August 6, 1982

Mr. Hiroshi Murakami : Development Survey First
Division, Social Development
Cooperation Department, JICA,

July 16, 1982 - August 6, 1982 .

Mr. Eisaku Tsurumi : Techincal Adviser, Head of
‘First Geographic bivision,
Geographic Division, GSI.

October 1, 1982

October- 15, 1982

Mr. Hideki Murayama : Development Survey First
Division, Social bPevelopment

Cooperation Department, JICA,

October 1, 1982 October 15, 1982
{2) Meetings with Kenvan Side
Mr, Eisaka Tsuvrumi  : Techinical Adviser, Head of
First Geographic Division,
Geographic Department, GSI,

Janurary 28, 1983 - February 11, 1983



1

. bevelopment Survey First

Mr. Hideki Murayama

pivision, Social Development
Cooperation. Division, JICA.

~Januvary 28, 1983 - February 11,.1983

- 3 - 4 Results of Work-

The results of work performed for this fiscal year

are. as follows.

(1} Compilation Manuscripts (compiled original maps)

of Thematic Maps

- Tana River Delta Area:
Vegetation and Present Land Use Map
... 1/50,000 12 sheets
‘Landform, Slope and'Drainaqe Map _
... 1/50,000 12 sheets
Surface Geology and Soil Map -

... 1/50,000 12 sheets

TRanching_Project_Area:
Vegetation and Present Land Use Map
e 1/1db,000 -4 sheets
Landform and Drainage Map & .

... 1/100,000 4 sheets

- 1'0.___



- {2): Réport on the Eighth Year Work of the Project
Attachment: “Records of Vegetation Saﬁpiing Survey,
Data Sheets of Soil Analysis and Soil
Profile, and“Electri¢ Prospecting®

Attachment: "Field Photo Album®

- Preliminary Aerial Photo Interpretation

Prior to field surveys, in addition to the preliminary photo

interpretation of ‘the Ranching Project Area, morphometry of

‘the Tana Riveér Delta Area and drainage mapping of the entire

project areas were made.

2 - 1 sStudy of Existing Documents and Data/Information
The documents and other existing data and information
collected last year (seventh year) were studied to
understand vegetation and present land use, landform,

soils, geoloyy, of the project areas.

~ 2 - 2 Preliminary Photo Interpretation and Compilation of

Interpretation Maps

On the ‘basis of the :findings of the field reconnaissance
survey of the entire project areas, the field identifi-

- cation in the Tana River Delta Area, and study of existing

documements, - aerial photo interpretation was performed

A_..H ;



with respect to vegetation and present land use, landform,
soils, geology. The interpretation was made according
to the legend items which were still under joint review

as of February 1982,

Interpreted boundaries of vegetation and present land
use, landform, and geology were plotted on aerial photos,
and dropped onto the topographic maps to make. the inter-.
pretation maps. Probiems or questions raised in the
course of interpretation and matters that required
verification were noted on the-interprétation‘maps as-
reminders for checking in the field. The soil.interpre-
tation map was made on the basis of the landform and .

geology boundaries.
Morphometry of the Tana River Delta Area

Of the Tana River Delta Area, morphometry was performed
from the 1/50,000 scale topographic map.  The area was
uniformly divided into 500m xISOOm grid cells on the map
and the elevations of the cells:represented by the values
at the center of each cell were fed into a computer.

Once input in the computer, they were éutomaticéliy {by
a computer program) converted into. slopes: for each grid
~¢cell, From the data base thus built, the slopes were
output in terms of the following ranges. to.make the slope

map.
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Field Survey

3 - 1 Preparation before Departure

Prior to the departure for the field, the following

were made in preparation.

(1)

(2)

(3}

(1)

(5)
(6)

A summary of the work performed during the preceding
year (the seventh year}.

Draft specifications and schedules for this year

and the following year.

Draft specifications for cartography and printing

of thematic maps (colour design, sheet layout, etc,)

Draft specifications for land use capability analysis
ma'pping.=

Detailed action plans. for field work.

Documentation for QQUipmént procurement, packaging,

shipping and customs c¢learance.



3 - 2 Summary Progress Records of Field Survey.

Year Month

‘Day

1932 Jul.

 Aug.

17

20
to
26

24

27

28

- 27

to
29

29

30

Activities
Mr. Tsurumi, Technical Adviser from
GSI, Mr. Murakami of JICA, Team Leader,
and an 8-member advance party arrived
in Nairobi.
Meetinqs.with ¥enyan officials of SK
KSS.
The later party (15 members) arrived
in Nairobi. Air-lifted materials
checked out.
Mr. Murakami of JICA, Deputy Team
Leader, téam members, left for

Malindi via Mombasa.

Mr. Tsurumi, Team Leader, and one

team member had a meeting with Kenyan
officials,

Mr. Tsurumi, Team Leader, and one.

team member left for Malindi via

Mombasa. Base Camp was set up at

Mr. Tsurﬁmi}“Mr. Murékémi;;Team Leader,
and one team member left for Nairobi
via Mombasa f{on their way back to

Japan} .

. ]4___



Auqg.
to

Sep._

Sep.

Sep.
to

to

21

22

to

27

28
29

28

to

12

13

Sub-camp was set ‘up at Galana and
field surveys conducted from it

(mainly, végetation, landform, and

" geology group).  Field survey (soil

group) working out from Malindi Base
Camp.

Field surveys on vegetation, lanform,

"80ils, geodlogy, working out from

‘Malindi Base Camp.

Sorting of collécted data and demo-

bilization of Base Camp. (Team Leader

“arrived in Nairobi, Sep. 25.)

Deputy.Téam.Leader and team members
left for Nairobi via Mombasa.

Meetings with Kenyan officials.
(Messré. Téurumi and Mufakami arrived
in Nairobi Oct. 2)

First  party of 5 team members left
Nairchi fbf return to Japan via London.
Meetings with Kenyan officials. Signing

of the Minutes.

Messrs. Tsurumi and Murakami, Tean

‘Leader and 7 team members left Nairobi

for return to Japan via London.

_._15 -



3 - 3 Preparation in Kanya

The advance of eight team members after their arrival
on July 17 performed the following for preparation in

Nairobi,

(1) Meetings with Kenyan officials for arrangements.

(2) Customs clearance and checking out {July 26) of
equipment and materials air-lifted from Japan.

(3) Check-up of vehicles provided by the SK.

(4) 3 vehicles (Range Rovers) rented from a car rental
company as originally planned.

(5) Acquisition of additional meteorological data in need.

3 -~ 4 Meetings with Kenyan officials (at the outset of field

survey)

At the outset of field surveys, meetings were held with
.the Kenyan side on five occasions of the 20th, 21st, 26th,
28th, and 29th days of July. The places and the attendants
of the meetings were as listed in the Hinutes annexed

to this report. At these meetings, field survey schedules
‘and methods, cooperations to be provided by the Kenyan
side, colour design and Sheef'layout, scopé and criteria,
were discussed and agreed upon. The minuteé of these

meetings preparcd for the respective meetings were



summarily edited by the Japanese side for signing by
both parties scheduled originally for August 2 - 3 but
postponed to early October when the survey work would

end. (See Appendix 1} ~ The Minutes.)
Field Survey

3 -5-1 ¢Ceneral

(1) Survey Headquarters fBase Canp)
The Base Camp was set up at the Maliﬁdi Chalets
ih £he nofthern baft of urban Malinéi lobated at
the séme plaée as in thé preyibus yeaf. The adjoining
premiéé was leaéed Qith pefmission.of the police -
for storaée of caﬁping goods and equipmént as well
as for parking. During July 29 - 30, a pit for
maintenance énd.repairs of véhicies, a tent for
éupplies storaéé, and aerials for the wireless
were sét ﬁp as base camp faciiities. After the
coﬁpietion of the field surveys, theaéamping qoods
and equipment and surﬁey eqnipment.were'stored in
the warehouse in Mombasa on September 22 to 27

and the base éamp was demobiliéed on September 28,
(2) Sub-camp

A sub-camp was continuously maintained at a locaiton

close to the Galana Ranch management office on the



{3)

left bank of the Galana River from August 4 to
September 7, eqﬁipped'with such facilities as
aerials for wireless, storages, washrooms, parking
space. Gasoline and foods, which were not available
at the sub-camp, were supplied from Malindi by

truck every two or three days. Drinking water

was made available at the Galana Ranch office in

as much as needed.

Vehicles and Drivers

From the sart of the survey, a full fleet of 4

Mitsubishi Jeéps (owned by JICA), 3 ﬁahge Rovers
{(rental), and 1 Isﬁzu.truck (éwned byVSK) were
operatlonal The'Mitsubishi Jeepsland Ehe Isuzu
truck were well maintained by regualr check ups.

Most of the break downs experlenced w1th these
vehicles were flat tlres, some of whlch had to be
replaced. Other bxeakdowns 1nvolved the underqurad,
parklng brakes, and the shock absorber but they were

few in number.

on the 6thér héﬁd, the comﬁercially.Lenied Range
Rdversrwere superaﬁnuated aéd_most ﬁrduﬁleuprone,
which was aggravated by limited supply Qf_rcplacement
parts. Most frequently experlenced were flat tires.

Other troubles 1nvolved shock absorbers, gear box,

— ig -



(4)

{5)

(6)

door lock, speedometer, and leaks in the fuel tank.

On every survey trip into the field, emergency
supplies of food, drinking water, gasoline, tires,
were taken along. It was fortunate enough to have

experienced no major accidents or mechanié¢al troubles,

Five drivers were assigned by the SK to work for
the survey team. Their overtime work was paid for

by the Japanese side according to the provisions of SK.

Equipment
The equipment air-1ifted from Japan arrived in Nairobi
on July 26 to be transported to the base camp at

Malindi on July 28,

Counterparts
As Kenyan counterparts, two specialists from SK
(Messrs. J.K. Katunga and C. Mwangi) joined the

Japanese to stay with them for the entire survey

- period from July 27 to September 29.

Game Guard
At thé request of the survey team to the Game Office
of Malindi, a game guard was dispatched to énsure

the safety of the field work. Due to his scheudling,

._lg —-



he could not stay with the team for the entire
peiriod but he accompanied the team for a total
‘of 62 man-days with 24 days in August and 7 days

in September.

{7} Labourers
Twelve labourers were locally hired to help field
work such as pit making, auger boring, electric
prospecting, and camp setting and demobilization

for a duration of approximately two months.

(8) Weather Conditions
The weather was good throughout the survey period
with no rainfall but it was extremély héot every
day, the heat reaching well over 30°C. For safety
precautions, therefore, the team tried to make it
a rule to leave for field early in the mbrningiand

come back to the sub-camp:early in the afternoon.

{9) Major Tools and Equipment

Ftem c " Number of Units

Hammer
Clinometer
Binocular

Camera

=t ®

Reflecting Stereo Scope

Earth Resistivity Measuring o
Machine 1

. 20 -—



Drier for Soil Sample
Down Transformer
Hand Auger

Earth Auger

Soil Hardness Meter
Pii Meter

EC Meter

Water Purifier
Balance

Shovels

S0il Colour Chart
Desicator

-Blumeleiss

B RN O BN R NN B N b e

Diameter Gauge
3 -5 -2 Execution of Surveys

Vegetation and present land use, landform, and
geology were studied through field observation
and examination by auger boring mainly working
out from Galana Camp. Out of Malindi Base Camp,
soils were studied in the southern‘papt of the

Tana River Delta Area (Fundisa).

For vegetation, sampling survey was conducted
following the listing format of KSS as for the
previous year. 69 sampling points were selected

on the basis of photo interpretation maps prepared



in Japan. Villages, cultivated land, and various

types of facilities were also surveyed.

Landform was observed for macro-, mesa-, and micro-
relief and examined by auger boring at 74 locations,
and photo interpretations were chccked'against

these results.

Soils were listed according io the KSS formula.

Pits were made at 10 location points and auger
boring at 120. Each pit was dug to é'depth of 1.5m
and auger boring to 2.0m for observations of texture,
colour, depth, and other properties of soils, which
then were listed. Three samplings were acquired

from each pit totalling 30 samplings.

Geolagy was studied not only by‘obsérvation'of_out—'
crops but also by means of auger boring {at 65 points)
to define the geologic composition and hiétory of

the survey area. In:addition,'éiectribal'prOSpecting
was conducted at 20 locations mainly in the northern

part of the Ranching Project Area.
In thé course of the above surveys, assistance was

provided by the Kenyan counterparts in such areas:

as origins and detailed classification of landform,

— 22_..



identification of vegetation, hearings from local

residents.
5 -3 Results of Field Surveys

Field surveys were conducted for about two months
- from July 27 to September 29 covering che Rénching
Project Area and the Fundisa area in the southern
part of the Tana River Delta Area. Findings of
the field surveys were compiled into scall scale

schematic maps as shown in Fiqures 3 - 6,

The legend items for the respective thematic maps,
also in view of the above results, were modified
in the field and later presented at a meeting with

the Kenyan side held in October.

In the following, vegetation and present land use,
landform classification, surface geology of the
Ranching Project Area and soils of the southern
part of the Tana River Delta Area (Fundisa) are

described according to these schematic maps.
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(1) -Vegetation:and Present:Land'Usea(RanchiﬁgiProjéct Area)
" As a.result of the field surveys,.seven new iﬁems
were added to the legend wpich_had been decided in
the previous year for the Tana River Delta Area.
(Table 1).- Vegetation and.present- land use of this
_survey area is briefly described below according to

:Figure: 3.

a. Forest
. Forest refers to an area:of trees sighted as
having .a height of_ovgr-lom.and,croﬁn density
~of more than 20%. In the Ranching Project Area,
two types of Forest are observed, i.e., P-2 and

F"3-

F-2.is. a forest characterized by Brachystegia

- gpiciformis, a plant of the bean family, and
~distributed sporadically over the Fundisa Hills.
F~-3, characterized by Diospyros cornii, covers

most -of the Fundisa Hills.
b. Woodland :

Woodland refers to.shrubs with a height of less

than 10m and crown. density of over 20% occurring
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among -trees of morc than 10m in height and 5 - 20%
“rin crown. density. ' Three types of Woodland are

*bbSérved"in‘this area, i.e.,, WBt-1, WB-1, and WB-2.

‘WBt=+1'is-higher in thicket (shrubs of less than

©. 6m in height) density compared with WB-1 and WB-2,

and distributed over the western slopes of the

Daka-Buko Hills.

" -WB-1 occurs  in' areas near the Lale Hills on the
southwestern end. WB-2 corresponds to the secondary
forest of F-3 as characterized by Diospyros cornii,

.and oceurs in the western part of the Fundisa Hills.

. Bushland

'Eushland refers to an area of trees taller than
 10m dominated by shrubs of 1léss than 10m in height
and less than 5% in crown dénsity;‘ They are
further divided into shrubs of less fhan'lOm in
_height and ‘over 20% in crowh;deﬁsity as Bush and
those with a crown deﬁsit? 6f 5= 20% and grass
coverage in excess of 20% és’Bushed grassland,
There are five types of B-1, B{Z;'Bcél, BG~2, and

© 'BG-3 observed in this survey areai
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- B=1.is distributed to'surround:the'western side
-of the Fundisa Hill. ‘In B—i,‘compared wiﬁh B-2,

- shrubs aré more dense and doninant species are
different. .

B-2 is.distributed widely*in-the‘northern part

of this area. This is a type of vegetation that
occurs commonly over wide areas extending to Wema

and Garsen in the Tana: River Delta Area.

' BG~1'is where shrubs are rEduced aftificia1ly to

"~ make way for more grasses and B-1 type vegetation
for grazing and its dominant species are similar

tO B"’l .

- BG-2, ‘by the same :token,: is where B-2 vegetation

was artificially cleared for grazing and dominant
' specics are similar to B-2.

BG-3 is a type that has Acacia zanzibarica Sporobolus

- helvolus as a dominat species and occurs in areas

where water collects during the rainy season.

Graséland i

Grassland refers. to an area of trees taller than
10m and crown density of less than 5%, with shrubs
of less than 10m in heiqht'accbunting‘for lees
than.S%fand grassland more than 20%. ' G-1 and G-2

‘rare observed -in: this area. -
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m

G-1 occurxs in the céntral part of thiS'érea. Like

"BG-1 and BG-2, it .is a grassland.where shrubs were

‘artificially burned out to make way. for grasses.

G-2 is a grassland that has resulted from floods

~during - the rainy season preventing the growth of

shrubs..

- Cultivated land

‘'Cultivated land includes Cropland ‘and Plantation.

.In this area, there. are distributions of Cor €y

2

Co-occurs-in the south of the Fundisa Hills near
Hadu, where corn, cotton, sesame, cassava, etc.

are grown, whereas Gz(is a C0 mixed with grazing

‘land.-

P is plantation of cashew nuts and mangos combined,
and distributed in the southern part of the Fundisa
Hills,

P, refers to plantations not well kept or those

: where_vegetatioh=types_are'irregular1?

Farmland -

‘Farmland refers to aréars where cattle is raised

in the stacked ground eQdipped*withrcattle barns

and water suppiy facilities.



gf'éthéré
) F
: As others,_thls survey area 1ncludes V{ Ag, Ra, R4,

; & fépfeéeniszgréubé 6f-dweiiih§sfihlﬂédu;

3Ag refers to grass covered alr—strlps scatteredly
‘seen in thlS area;5 : |

: Ra are roads that are passable 9ven durlnq the
;rainy season whereas Rd become 1mpassab1e

:P refers to pans and ponds dlstrlbuted in thlS area.
. Bl is bare land W1th no growth of vegetatlon dls—-

: tributed in the Fundlsa Hllls..:

.D refers to small dams that scatteredly exist in

fthis area
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{2): Landform Classification (Ranching. Project Area)
There was no-addition to. the légend items resulting
from the field surveys (Table 2). Landform of this
survey area is briefly described below according to

Figure 4.

a. Hills

-~ Hills consist of H, Hr, and Hs.

- B refers to the Fundisa Hills which are dissected .

~ by dendritic drainage. .But there remain two tiers
of flat areas at the top of the hills.
Hr refers to the Lale Hil}s in the southwestern
end of the area, the Daka-Dima Hills in the north-
west, Daka-Wachu, Hashingo in the central part,
with relative heights of 20 - 120m.

‘Hs refers to:the steep cliffs bordering on the

‘edges of plateaus in Daka-Buko and so on.

b, Footslopes -

Footslopes consist of F and C.
F is:distributed substantially at the foot of

steep cliffs ih Daka-Buko in the neighborhood

of Hr, and at the foot of steep cliffs rising



at the narrowed parts of the Gandi‘Rfvetf(éduth~
east of the survey area).
C is sméller-ih'SCale and distfibutedialong small

-rivers aﬁd stream in the Fundisa Hills.

Piateaus

Plateaus are distributed in'DékafBuko‘ahd north-
east of. the Gandi River. and quallynbéunded by
‘steep cliffs 6n both ends. -Théy have flat lands
gently sloping téwards ndrtheasti.'Atfa-close
look, h@ﬁevef, théy'have‘undulating surfaces |

moving into V.-

Uplands

Uplands consist of V and vd.

-~V occurs widely-iﬁ sﬁrfoﬁndiﬁg areas of Daka-Wachu
extending'to'the GandL;RiVer, -Land surfaces are
marked with micro-relief and ﬁndulatiéné rising

to a relative height of tens—of.ﬁéter$.at a cycle
of 1 - 2kim. . Gl

V@ is found commonly in'atéés'about the;Lale ﬁills
to;Daﬁé-Bukoléna:furtﬁer to,;théfnukaie'area.
-Tand surfacéé;a33ume undulations riéing at a cyéle

of 4 - Skm,



" ei’Plains
Plains are divided intd Erésional plains and

‘Sedimentary plains as two major types.

[Erosional’pléiﬁs]

These are of ‘one type, ‘i.e., Pn.

. pn is distributed widely in:the western half of
‘ this area. 'Land surfaces are flat or gently
‘undulating. = Except: for the undulated arcas aroung

Hr in Daka-Dima, ‘it i$ simple in appearance.

v [Sedimentary plains]
This is divided into Ps, Pt; Pt2, Pf, A, V, and

DZ.

Ps is distributed along the Adadi River running
northeast in the central part of the area and
5aﬂﬁm:arthe:right¥bank of downstream Buna River
“to the east which merges into the Adadi River.

‘Land surfaces are flat or gently undulating.

Pt is distributed downstream of the ‘Adadi River
and the Buna River after -the two rivers merged

together in the northeast at the Ida-Sa-Godana.

Ranch and the Giritu Ranch.:  Lahd surface is flat.



Pt2 is found on the downstream of small rivers
of the Giritu Ranch. Land surface is very flat.
Major distributions of Pf are found.at‘the con-
fluencés of small rivers of the Fundisa Hills
and to the east of the'HiilS.H Land surfaces are
nearly flat except for those of downstream Gandi
and Buna.

A.is observed only along the Xokani River in
tﬁe.ndrthwest. ‘Land surface is marked with
1micr6-relief with well developed sink holes and
‘cracks of 5 -~ 10c¢m in width and 45 = 50cm in
depth.

V is distributed along the Gandi'ﬁivér, the Adadi
‘River and the Buna River;;,:

Dz is found downstream of the confluences of the

Adadi and the Buna.

£, Bottom land

_ Bottom land is distributed in: the north of the Lale
.'Hills, around Pn and inside of Pt, as basin-like
- lowland. - There are well-developed cracks in the

.- land sﬁrface.;'sink-holes and - gilgai: micro-relief

- are also observed.

g. Miscellanecus .. o

Miscellaneous includes 8, 0, W, and Clifr,

— 42 =



'S i distributed on a small scale inside of Pn.
It was formed by draided cﬁannels_of the Kokani
- River. . A
0 occurs inside of V,‘Vd;iéhé H.
- W otcurs in'thé-%héisgfﬁiiié}with numerous gulliesi

~developed to turn it into bare ‘land.

Cliff occurs downstréam of the Gandi River,



Table 2 : Landform Legend Items {Ranching Project Area)

Lahdform type

Macro « Meso relief Symbol
Hills Hills = o
Pesidual hills L Hr
 Minor scarps L __7 Hs
Footslopes Foot slopes F
Talus (Scree) slopes C
Plateaus ‘Plateaus L
Uplands Uplands U
Dissected peneplains ud
Brosional Plainsg] Peneplains Pn
Sedimentary plains Ps
" Terraces Higher Terraces ét{
v ‘
E Middle Terraces Pty
[+ Y
wi ™ -
gl e River al- Younger fans pf
J r3 luvial
~ £ | plains .Flood plains A
& . S -
ﬁ Valley bottom.lowlands v
L#5] -
Coastal i
5 plains 014 dunes and old coastal rldges Dz
Bottom lands - Bottom lands B
iscellaneous Swamps s
Pans and ponds 0 -:f—
— ]
Bad lands W
Cliff
S - (‘/Kﬂ
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{3) Soils‘(Soﬁthern Part of ‘the Tana River.Delta Area)
“ As a result of the fieldzs.urvéfs,-”*ll- new -items at
- the sub-~division level'ﬁere'addéd,but'theré was no
: change 'in the main $o0il ‘@ivision, in the lengend
. that ‘had been decided after the previous year's

survey. (Table 3}

Soils of this area are described below according to

a. eutric Histosols (oe) & "+ -

- Organic¢ in property and having a thick humic
horizon, eutric Histosols appears mainly in Kurawa
area running in the north-south direétion almost

in parallel with the coastline.

‘b. eutric Gleysols {ge)

‘eutric Gleysols usnally appears in areas with high
ground water levels. "It is distributed mainly

on the inland side of oe,

¢, chromic Vertisols (Ye) -
High-in cléyiconténts,-this-type of soils are dis-
tributed from Kurawa to the north along the Tana

River.,



d.

~feralic Arenosols (gf).

ferralic Arenosols has coarse grains and look

feddishﬂdue to high contents of iron oxicide.

It is widely distributed in the lower terraces

and. the old sand:dﬁnes to the west of kurawa.

cambic Arenosols ({qc)

- Consisting of coarse quartz sands; cambic Arenosols

appears in the sand dunes on the coast of Kurawa.

¢hromic Luvisols ({lc} .
This type of soils was formed by. clay' concentration

in the B horizon, ' It is distributed to Suriound

' the Fundisa Hills.

h.

orthic Solonetiz (so0)

Formed by sodium cohcentratiqp in the B horizon, .

_this type of soils is distributed. in the:tefraces

- to -the north: of Kurawa.

calcic Cambisols (bk)

" Rich in calcium;;this.Lypé'is;widely distributed

'over]the Fundisa Hills and the fans. .
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i, chromic Cambisols {bc) -

" Characteéerizéd by deep colours of brown or red,
¢hromic Cambisols appear in SpotS'OVer the't0p

. of the Fundisa Hilis.

j. calcie Xerosols {xk)

Xerosols usually appears in semi-arid areas.
Containing ¢alcivum concentivations, calcic Xerosols

is distributed south of -Garsen. -
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Table 3 :  Soils Legénd Items: (scuthern part of Tana

+ {Group: of ‘Majox T R R R
Soils subdiv§9p§ . Symbql
Histosols eutric Histosols oo’ —W
Gleysols eutricGié}Sb}é “_ '”qe”“
Vertisols | chronmic ?ertisols:ﬁ ..ve,
Arénosols . _ferralicihfen030133 S ¥
cambic Arenosols qc
Luvisols [ chrohic Luvisols 1c
Solonetz E orthic Solonetz S0
Cambisols calcic Cambisols ? bk
i
i chromic Cambisols i bec
Xerosols calcic Xerosols % xk
[ -




(4) Geolo@y (Ranching Project Area)
As  a result of'the*field:survey,‘d-new.items_werei-
" .added to the legend that had;been:prepared in the
" previous year for. the Tana River Deita Area. (Table 4}
C'Geology of this area is descoribed below according
:to Figure 6.

Table 74 :  Geology Legend Ttéms
(Ranchlng Project Area)

| New
Geological age - | Symbol. Lithology . o ditem
_ Re Alluvial dep051ts
ﬁ Recent ‘VQ | SlltS, sands clays
] ‘ Ré Fan dep051ts. Clays,
g . 3 sands and gravels
1 Pt, 01d sand dunes: sands
'] N x . R -
o 3 Pleistocéne Pt4 'Lagoonal sands and clays
31 Pt 'Sandy clays, sands, 1%
g gravels '
B - -
S E‘PiiOCene' Pl1 Sandy clays
R B | BT - Pl, Silty gravels . ' _ X
g Miocene 1Milz=: _leestones, ,
A o calcareous sandstones
o i ' Calcareous sandst 8
o i _— alca sandstones,
! § | Jurassic Ju1 conglomerates X
g S A Medium sandstones,
?F1?S?F?‘__, i Tll, sha;es,_conglomerates X

Note: X 1nd1cates a new 1tem added to those decided
for the Tana Rlver Delta Area in the prev10us year.
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Tr,

'Withjlight yellow médium—siZefgrain‘sandstones as

a major component, this is comprised also by dark

grey -~ reddish brown shales and grey - reddish

brown conglomerates. . It is widély distributed

from the central part over to the western half
of this area. Areas such as the Lale Hills, Daka-

Dima, Daka-Wachu are entirely of Tr, .

Ty
Composed ma1n1y of calca1e0u3 sandstones and

‘ conglomerates, thls is W1dely dlStflbutEd 1n the

hllls of the eastern half of thls area,:

M:Ll

This is. composed malnly of 11mestones cbntalnlng

large amounts of f0351ls of sea shellq and

—foramlnlferas, accompanled by calcareous sand~

stones. Mi1 is distributed along the Fundlsa

Hills running in the north- south dlrectlon.

Pl

2

Consistinq of grey_oilty graVels, this is distri-
buted north of the Lale Hills and in the hills of
thé eastern half of the area. From its facies,

Pl2 is alluvial,
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e. Pl
-Consisting of dark brown- - :dark olive grey sandy
c¢lays, this 'is distributed along the Fundisa Hills
running ‘in ‘the north-=south direction. Fronm its

i facies, P11~is marine. -

f. Pt,

Consisting of dark grey - darklbrOWhllagoonall
‘sands éﬁd’Ciays;‘fﬁiéwisﬁaistribuéed north of

‘the Fundisa Hills only.

s | o
' This consists of dark grey sandy clays and reddish
brown sands as méin'éompohents accompanied by

. pebble bed., 'Pt. occurs in areas at the foot

5
of the Lale Hills, fanning out to east. From

its facies, it is alluvial deposits.

~This is comprised by reddish brown - yellow grey
- bhrown old sand.dunes, It gppears_on1y~a51micro—

_relief at one location of the Fundisa Hills,



1. Rey | .
This consists mainly of dark'brown;sandy clays
accompanied by gravels, distributed'in spots in
areas at the foot of the hills in the eastern
half of this area. : It is considered formed as

fan deposits.

1. Re,

This is a formation_éf alluvial deposits composed
of dark qfey sandy si%ts and clays. It is dis-
tributed in river valieys and lowland. Along

the Kokanli River on the northwestern end in par-

ticular are observed deposits of dark grey clays.

- Meeting with Kenyan Side' (upon conclusion of field

surveys)

A meeting was held with the Kenyan side on October 5
upon conclusion of the field surveys., The placé and
the names of those present at the meeting wefe as
'shbwn in the minutes'attached as Appendix 2. Prior
‘to this meééting, preliminary cohtacts were made
‘between Sk énd"KSS'during'tﬁe'béfiod:dftééptémbér 28 -

October 4.



At this meeting, legend items and colour designs

for thefrespective thematic maps were:generéily.
determined and sheet layouts were decided uédn in
éheii?f?gﬁéwgrktf_Their details were to befétuaied

Eby théfdéganeéé;siééaénd;propdééé; togeﬁhefiﬁiﬁh .
criteria for land use capability evaluatibﬁ and
coﬁéil&fidn manuséfﬁpté 6f thémﬁtic ﬁaps, at ﬁhe

next meeting scheduled for February. (Sce Appendix 2 -

Minutes)
Supplementary Information/Data Collection

After the field surveys were finished, supplementary
information/data:were collected.  The list of collected
information is given in Table 5. (It includes partly

those collected in February 1983.)
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4., Final Photo Interpretation and Thematic Map: Compilation

After return to Japan having concluded the field surveys, the

survey team performed the following.

(1)

(3)

Sorted- field records inté field notes, field photos, vege-

~tation:isampling svrvey récords, soils profile survéy recoxds,

electric prospecting records, aerial photos, and photo

~ interpreétation maps.

Conductéd . analyses of- soil samplings acquired in the field.

Based on the above data, conducted final photo interpreta-

“tioh- and compiled the veégetation and présent land use map,

the . 1landform classification map, thé soils map, and the

geology map. In this connection, the following were noted.

‘Yegétation and present land use mapping at the stage of

preliminary photo interpretation was based on physiognomi-

‘cal ¢lassification whereas after compilation it was made

into the one based on further detailed dominant vegetation

- species.

With respect to the landform classification map, there

were no major chages made in preliminary interpretations
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at the compilation stage except for some slight c¢hanges

in distributions of vd, Pn, and L,

In the soils map, there were little changes in classifi-

cation boundaries resulting from compilation; ‘As for

the geology map, however, the boundaries of Try and'Jui

chaﬁged'shbstantially from:the preliminary interpretaions

-as a result of the compilation.

{4) Finalized these compiled maps as well as the drainage map

and the slope map that were produced seprately, as follows.

Tana River Delta Area:

Vegetation and Present Land Use Map 1/50,000 12

Landform, Slope, and Drainage Map

Surface Geology and Soil Map -

Ranching Project Area:

1/50,000 12

1/50,000 12

‘Vegetation and Present Land Use Map 1/100,000 4

Landform Classification and Drainage Map

(5) Produced the Report on the Eighth Year Work including

Attachments,
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Supplementary Survey and Méetings;

It,was.necessary.at‘thiS'time before proceeding to the next
year's work to decide on map specifications, -legend items,
colour designs, ‘sheet layouts, etc. for the respective
thematic. maps. and pdlicy,forvland.usé-capability analysis
criteria. . Contacts had been made with the Kényan side in

a series of meetings discuss these subjects while the field
sSurveys wéré under way. And a mission was sent from Japan

to meet with. the Kenyan side to finalize them. .
5 - 1 Preparation before beparture

(1) Map Specifications for Thematic Maps
‘The items, concerning map specifications for the
thematic maps, that had been left undecided for
- further consideration .at the meeting of October
1982 with the Kenyan side were reviewed and fina-

lized . for approved.

"a. Legend Items .
. Two or -three modifications in soil names were
- 'made as a résult of the soil sampling analysis.
.- There was no dther change :made in the legend

T items.
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b. Colour Design

In regard to the Vegetation and Present Land
Use Map, the number of plates for cartography
was reduced to three: for savings and some of
the colours were replaced to make the colour
-schemes more gradational betweén the Division -
~.and the Sub~Division. And several new.célours
- Were added to the colour design plan proposed
in October 1982. New colours wére also added.
to the soil map as a result of changes made in

the legend items.

c. Sheet Layout for Thematic Maps
Based on the decisions on principles made at the
- meetings of October 1982j-margiﬁa1 information
related items such as legend space, index to ad-
..jdining sheets, Sheét'history, topographic key,
{note: the surface geology and s6il map has other
keys for slope classes, tex£ura1'classes, and

depth classes.)} were laid out.

- {2) Policy for Land Use Capability Evaluation
Analysis'and evaluation are to be made on the five
subjects as mentioned at the meeting of July 1982

(soil fertility, soil errosion potential, flood
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pOtential,'possibilityrbf-meéhanization;iand

irrigation potential for the Tana River Delta

‘Area; ranching potential for-the Ranching Project
_Area) ... Based on agreements reached at the meeting

of October 1982, several evaluations were attempted

for: testinyg for each subject and criteria were

‘developed for proposal.

The ‘evaluation assumes as its basis that the

results should serve as basic data for development

“planning én the regional:scale based on rural

‘land use in .general, namely, major kinds of land

“--use and, therefore, concerns major land qualities

{3)

at the level of the first stage of the two-stage

-approach. (See Appendix 3 - Minutes, appendix:2)

Documentation and Preparation for Meetings
Based on (1) and {2) above, necessary documcntation

was made for subsequent meetings. Compilation -

‘manusc¢ripts of thematic maps, sheet layout specimen,
~gamples. of evaluation. pexformed on. an experimental

.basis; etc. to be presented at the meetings were

prepared.



Meetings with Kenyan Side

A survey mission was dispatched for the period of

- January 28 to February 11, 1983, (note: members
comprising the mission were as listed'in 1 - 3 - 2)
for meetings with.the Kenyan side.  The dates and
the results of thesé meetings are attached as

Appendix 3 - Minutes.

As a result, the proposed map specifications for
thematic maps were agree Lo with a- few modifications
'made‘in the legend items, wording of marginal infor-
mation,'letter'sizes and: types.: With respect to

. land - use capability evaluation, the proposed principles
were agreed to incorporating KSS's views in the form
of modifications to provide for more specific types

'of land use.
© Work after Return to Japan -
The decsions and-agreementé made above were sorted

out for implementation and necessatyisteps were taken

to prepare for the next phase of work.:.



. Processes of Map Specifications Formulation ..

Map specifications determiné_the qualitf of map as a means.

of representation and they have critical bearings on the

i cdntents,;appgaranceg,;anﬁ_utility-0f map. Their importance

is mo;e-épéarent.for,tﬁématic maps tha§ bther maps. Parti-
.cularly when.the_maps,apé,céhcernéd-with such subjects as
vegetation,_laﬁdform, geongy.énd soils, .it is vitally im-
portant to;set.forth ﬁhéir map Specifiéafions in such a
.mannerfaé:tqudeal with éharactéristics;of—individual areas

:properlyﬂand,éystematicaily._

In view of ‘their importance as viewed above, the map spéci—
fications for the thematic maps as finalized this year are
reviewed in the following in termg of the contents and ;

procésses:that'led to their formu1ation.
-6 - 1 Map Spéfications_for Thematic Maps
(1) Legend Items
The legend items for thematic maps_aré_geherally
.asushown,in_bppendix 3 -~ Minutes,:appendiceszln,

‘-iB,%ang.lg,;and summarized below in specific¢ terms.

In Vegetation and Present Land Use Map, names
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at the sub-division level, dominant species as well -~

as land use are represented as shown in Table 6.

- In Lanform, Slope, and Drainage Map, slope classes
and ‘drainage classification are additionally included

. as shown in Table 7. ‘(For the Ranching Project Area,

* there are no slope classes but landform and drainage

¢ alone are represented.)

In Surface Geology and Soil Map, soils are represented
in name for macro-relief and geology classification,
and each name aCCOmpanied by description of properties

“as-given in Table 8.

The legend’ items for the Surface Geology Map to be
producéd ina single coldufl(féptbduéeable‘by'blue
printing) are as shown in Table 9, and as for the
Soil Map to be similarly produced, they are a listing

of soil names.

-(2)} Colour Design -
‘Colour designs for the'reSpecfive-thematic maps are
aS'giveﬁ“in‘Appendix‘3 - Minutes, appéndices 1A, 1B,

and 1C,
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Table 6:' Legend of Vegetation/Present Land Use
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Table 7: ' Legend of Land from, Slope and Drainage

Macro v Mesn Relief symbet Landforn Type
C H . Cplls ) ] .
Hills b Residoad hdls
ik Mino;sc_arps'.
Footslopes £ Boatdoger |
' c | tahas (St} Soges ‘
Piateaiss i * Fateans 7 I :
v CUplandy
Uplands — - S _ A
%] . . Dissteied peneplaing ’
Ecésicaa plains- | Po -~ Peneplains ©_ -
— - R
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[ T -
P, Higher ferradés |
L - - —
L g Pta - Middle terraces
& _—
Py Lower tecraces
N B Younger fans,
- :ii. . ] Natueal Tevees'
Pu s : _
g A Flood plains
- =2 —— - - SN B —
- E: A v Valley boitsm lowlands
g 3. . - :
B %‘ [+ * Old civer beds
-5 Pc R Coastal plaing
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Table 8: Legend of Surface Geology and Soil

H ﬁias;“i'h(;;;".eijer“m;a;ny,sla,ses-s'.;ia’%j

HLS Sonls developed on Mlocene sedlments hmestones and c]ayey sandstones

HLSqf - somewhal excessweiy drained ve{y deep, weak red, foose sand
N (ferralic Atenosols)
HLSbk | moderately well drained, very deep, hght olivé brown, friable, strongly

ca]careous, moderately sodlc slightly gravelly siltly clay loam °
. (calcic Camblsols sod:c phase

HO Soils developed é‘ri'?‘li‘dcé;‘:‘e:éedﬁnenté' sandy cléys ahd b}ight red sands
HOle well drained, '.ery deep, reddish brown, friable, shg,htly calcateous silt
: (chromic I.uﬂsols) ‘

HObk moderately well dramed deep to very deep, dark yellow:sh gray,
-, friable, strongly calcareous, moderately SOdJC. slightly gra\elly silty
c!ay loam :
e (calci.c Cambisols sodlc phase).”
HObe - well dramed moderately deep to very deep, red, friable, shghlly

calcareous s:lt
. o - {chromic Cambisols)

Pt PLAINS OF RIVER TERRACES (stopes 0-2%)
P Soﬂsdeveloped on iagoona!sands and clays L

Ptlqf : s{)mewhat excessively drained, very deep, yeliownsh red, loose, sand to

sandy loam
Sl . {ferralic Arenosols mcluded lemc Lu\nsols)

Ptlqa . somewhat excessively drained to wei] dra]ned very deep, yellowish
brown, mottled, loose to firm, sand to sandy !oam in places over
pesoferrc material : .

(alb!c A:eno:;ols)
Ptiqc " somewha: excesswely dralned, very deep, brownish yellow to brown,

loose, sand to sandy Ioam in p]aces mottled
. , ; (cambic Arénosols)

Pilso - moderately well dramed very deep gra)nsh brown, fiem to very firm,
: stmngiy calcareous shghﬂy saline, strongly sodic, clay loam to clay
G : ‘ e (orthjc Sclonetz)
Tak moderately well dtained very. deep,dark brown,very firm, strongly

¢ calcareous sandy loam; in places nioderately sodic
_ (calcic Xerosols partly sedic phase)

Ptile moderateiy well drained very deep, red 1o beown, slightly calcareous,
. - ﬁrm loam
L (chronuc Luhsols)
Tpunk moderately well drained to unperfectly dramd very deep,brown, very
feoo T, 1ﬂrm , Strongly calcareaus moderately sadic, sandy loam to s:lly clay
Cloam :

(calcic Camb:sols sod:c phase)
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- PG complex of . -
— well drained, very deep, hght oh\e bmwn mou!ed Iooee to r rm,

sand to loamy sand
(albac Axenosola)

somewhat excessnely dramed \ety deep, hg,ht ohw.z blOWI‘l toose

- sand
(camblc A:enosols)

PtJ a Soils developed on calcareous lagoonal sands and clays B

Pt)lc | well dramed deep to very deep, dusky red, firm, very few stone, loam
to sandy clay loam in places slightly caleateous N
E (chromic Luvisols) - o
Pc  RIVER ALLUV]AL PLA!NS | (lePes 0-2%)

P‘rA Smls developed on Recent a!iuwal depos:ts sands sills and cIays

PrAvp o imperfectly drained, very deep, we:y dark brown, firm, moderately
calcareous shghtiy sahne cracking clay
: - (pelhc Verusols)

PrAve . moderately well drained to imperfectly dramed very deep, dark

brown, mottled, very firm, cracking clay; in places slightly ¢aléareous
and moderately ‘sodic
(chromlc Vemsols)

PrAj{e-v) well dramed very dee p, slrauﬁed crackmg soﬂs of varymg colour, 7

consistence and texture; in places stightly ca!careous and moderalely
sochc
o : * (éutric and \'emc‘ Flunsols)
PrAga . moderately well drained, very deep, hght gray, motitled, loose sand to
loamy sand
o (albxc AxenOsols)
PrAso moderately well dramed \ery deep, black fi irm, moderately calcarcous,
' strongly sodic clay loam
& (orth:c Solonetz)
PrAC, »com plex of H : '
-~ moderately well dralned very deep, brown moltled, very firm,
; craekmg sﬂly clay . :

_ (chrormc Vemsols) ' et
P - well dramed o mode:ately welt drained very deep, stratified
cracking soils of varying colour, consistence and texlure iin places

; modetate!y calcareous and sodic " -
, (eutric and vertie® Fluvisols)

R

PrA; * Soils deve!oped on fan deposus ¢lays, sands and gravels

PrA,bk : moderately well dramed very deep, dark gtayzsh brown, friable,
“strongly calcareous moderately sodlc. shghtly gravelly szlty clay loam

to sdty clay
(calcm Cambiso!s sodic phase)
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P COASTAL Pmms  (stopes 0- 16%)

“PeA ' Soils devetoped on Recent altuvial deposus, sands. s:lls and clays

PcAge v rnoderately weli drained, very deep, pmk:sh gray, mottled, loose sand
. S o (eutticGleysols) o
PcA; Soils developed on beach sands and muds of the ooastal ciceks
PeAjqe. | excessively. dramed , very deep, hghl hrowmsh gray, loose, simngly
T e cal-:areous slightly salme sand
L ‘(cambi¢ Arenosols)

PcA; Soﬂs developed on dune sands‘ _ _

PcAqf : 'somewhat e)tcassnely dramed ta weu dramed yery deep, red Ioose to

friable, sand to sandy loam; in places slightly calcareous
(feuahc Arenosols)

PcA,qe somewhat excessively déained to well drained, véry ;dée;i,i yellowish
‘brown, logse, sand to sandy loam;in places mott!ed and shghtly
‘caleareous
o e ~ {cambic Arenosols)
f’éA, bre " “ell dlamed to modetatefy well dmmed very deep, dark borwn,
mottled, {riable, sandy loam to clay loam
(eutric Cambisols)
- PeA,bk | - wéll drained, very deep, vely pale brown very firm, slrongly calcareous,
sandy loam to sandy ¢lay loam
B {calcic Cambisols)
PcA;C, complex of:
— imperfectly drained, very deep, l;ght gray, mottled, friable silty |
clay loam
o {eutric Gleysols)
- welld:amed very deep, pale brown, mottled, loose sandy
(b Ajenosols)
PcL Soils deve!oped on coral hmestones o T
Pclqgf well dramed very deep, red, loose sand
' (t ferialic Arenosols)
CPele .vsell drained shallow, Gusky ced, sltongly caleareous, silty clay loam
' (Rendzmas)
JPelle . welf drained, deep to very deep, red firm, slighily ca]cateous, Toam;

“n places very few stones
\ - (chmmic Luv;sols)

"PeS Soils developed on éaléaréous lagooniat sandsiones

PcSqfl " sofnewhat excéssively drained, very deep, red, loose sand

(fenalic Arenosofs)
“PeSet YT Tell dralhed, shallow, dusky red, stséngly calcarcous silty clay loam
(Rendztnas)
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Pc)  Soils developed on lagoonal sands and clays i Stet S
Pclge _ mode:ately well drained to orly dramed very deep, yellow to pale

yetlow,mouled friable, stightly calcafeous, loam to clay
‘ _ B - f{eutric Gleysols) .
Pelso . mxperfeclly drained, vesy deep, light browmsh gray, lum strongly
calcareous strongly sodlc clay
_ (orthic SoIonetz) )
PcJC, . complex of :

— moderately well drained, \ery deep, hghl gray, mottled, fnable
sandy clay to clay loam
(eutsic Gleysols)

-~ moderately well drained, very deep, dark brown mottled, loose

sand
. (albic Arenosols)
T TIDAL FLATS _ (slopes 0—2%)
TA; Sods developéd on beach sands and muds of the coasta! c:eeks
TA,oe poorly drained, very deep, very dark grayish brown, strong!y salme,
humic mateual oveilain by 040 cm of loose sand; in p!aces slightly
calcareous ' .

(eutnc H}stosols)

TA,ge poorly drained very deep, yellowish brown mottled, lc-ose moderately
' saline, sand to sa.nd)' loam
_ "~ {eutric Gleysols)

 BOTTOMLANDS ©  (slopes 0-2%)
BA  Soils developed on Recent’ al!umj deposits; sands, silts and clays
BAvwp ' impecfectly drained, very deep, very datk gray, mottled, firm,
cracking clay;in p!aces strongly calcar¢ous and moderately sodic
{pellic Verusols)
BAso - poorly dramed very deep, tight gray, fim, strbngly ca!careous,
simngly sod:c clay loam L _
_ LT (mthlc Solonetz)
‘BAge _ pooriy dramed very deep, ray, moilled fnab!e sandy clay to c!ay
o I (%ulrlc Gleysols)

BAC; i Complex Ofvt S )
0 2 imperfectly drained very deep, very dark grayish brown motlled,
friable cIay loant o clay -
' (eutdic Gleysols)

- moderately we]l dramed very deep, dark g;aynsh brown mottled
loose sand _
R (albic Arenosols)
BAC, ‘c‘omp!ex of
, - lmpe:feclly dramed very deep. my dark gray. motﬁed ,firm,
cmckmg clay
(pellic Vestisols)
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— modecately well drained, \’ery deep, hght yellowlsh biown, mottled,
loose loam to clay
(eumc Gleysols)

S SWAMPS (s!opes 0—2%)
SA  Soils deveroped on Recent aljuml deposlts sands sdts and clays
SAge ' impe:fecliy d:amed very deep, pmkjsh gray, mottled friable, s1lty

loam to clay
(eulnc Gieysols)

The name marked with *is quoted from “The Application of the FAOII.NESCO Te:mmology
of the Soil Map of the World Legend for Soil Classification in Kenya™.



Table 2: Legend of.Gedlogy

Geological Age Symbol’ Explanation
Req Alluvial deposits; sills, sands and clays
Re, J Beacﬁ sands and muds of the coastal creeks
' Recent :
. kl{e; Dune sands
.Res . Fan déposils; ;:Ia-ys, sands and gravels -
E.‘- Unconformity fiaiiidutiieiniinil
E» Piy Old dune sands
3
o
P, Raised coral reef
Pleistocene Pt Lagoonal calcareous sandstones
Puy Lagoonal sands and clays
M Pleistocens river sedinents; sandy clays, sands and gravels
- — Unconformity
.PQ; Pliocene mariné sediments, sandy clays and 'brighl red sands
Pliocene -
{:’3 PL; ~ Piiocené siver sediments; gray silty sands ang gravels
& | -
- _ Unconformity -
Miocene Mi, - Miocene sediments; limestones, calcareous sandstones and
clayey sandstores _
. ' Unconformify e
Jurassic Juy * Jurassic sediments; calcarcous sandstonies and conglomerates
e Unéonformity Risraanesesauee
Triassic “Try Triassic sediments; sandstones, conglomerales and shales
/

Fault
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In.théseqtéblés; each of théithree digitﬁ.in which
the numbers 5re given,.repreéent_frqm left to }ight
yéllo%,.réd,iand blue regpectively;*and the ;igure
in ea?h diQié-indicates densityileVels of half-tone

dots (133 lines/inch) expressed as follows.

0 :
X 143
L2 ¢ 28%
_‘3 :FJ;éé%
4 593
5 778
6 : 1003 (solld)

Iﬁ Laﬁdforﬁ,-slope and!btéinége Map;:dfainage symbols
aré shéﬁﬁ in dark'blue.'VClassificatiOn sySmbois
(except for slope classes) and cla531f1catlon boun-
darles are 1n black in all maps and dark blue (for
waters and thelr annotations) and grey (for the rest)

in the base map.
.Prlntlng is done in six colours (yellow, red ‘blue,

dark blue, grey, black) for all thematlc maps, “and

the numbers of plates are as follows.
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(3) sheet Layout
The‘gheéﬁ“layoﬁtiSpeciméns'ié'given‘"as Figﬁre f
(ép?éimeﬁ;éf”ééfface Geology and Soil Map). Thé
marginal;inférﬁaﬁion includés the following as éajo;

. items.

= a. Titiéé'fﬂaﬁfNéme,-sheet Name)
~ VEGETATION AND PRESENT LAND USE MAP — GARSEN
| 'LANI;FGRHJV‘S'I_;OI'*:E?I‘ND'DRAINAGE MAP — GARSEN
'SURFACE GEOLOGY AND SOIL MAP — GARSEN

{For Garsen Sheet for example.)’

b. Series Numbers
For the Tana River Delta Area (1/50,000}, the
series numbers are Y731A, Y731B, and Y731C
respectively (A for Vegetation and Present Land :
Use Map, B for Landform, Slope and Drainage ﬁap;f
and C for Surface Geology and Soil Map).
For the Ranching Project Area, the numbers‘afé:'
Y633A and Y633B respectiﬁ?ly (A for Vegetatibﬁ
and Present Land Usé Map, and B for Landform, -

Siope and Drainage Map).
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¢, Sheet Hiétoryi
First Edition Qrgpaféaﬁby Japan International
Cooperation'Aqencj\jJ;G§) under the Japanese
Government's Teqhnidé;-Aig&PrOQramme.
Mapping work conducted.by JICA in cooperation
with Sutvéy, of Keénya {SK) and Kenya Soil Survey
(KSS) 1981 = 1983.
Field. Identification 1981 (or 1982)
Base Map JICA-T1}, Y731.

Pﬁb{ié&&ibﬁ'byfsky

(The numbexs to’ come in the place 6f [} as in

. Base . Map JICA-[], vary depeénding on map sheets.)

d, Legend Columns

As shown in Tables 6 ~ 8.

e. Keys to Slope Classes, Textural Classes, Depth Classes
In the Surface Geology and Soil Map, they are shown

as follows.
o _ - KEY TO SLOPE CLASSES
Slope % . | Slope Class Symbol| Name of Macrorelief

o 0-2 7 cepe flat to very gently undualting |

: :2;€'5” ] capger gently undﬁlatiqg
5817 L. “‘'undulating.

16 -30 f  eepe hilly

— 16+



‘ @ﬁ%ﬁA
A\

TEXTURAL CLASSES -« - i ¢

" KEY TO DEPTH CLASSES

|- Thickness of ~ . |

Scil in cm

Soil Name

1 S0 - 8o

80 - 120

noré than -
120

- shallow =
. modefatély.deep
':J. deep

. very déép"
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- f. Topographic:Key '~ =« i

To be shown in termé'pf'ihe‘fdlloWing.

" -rana River Delta Area:
Main road
Minor road
Proﬁiqéialjqundéry
DistriCt-bbundafy
Spot height
Contour

Ranching Project Area:

Main road

Minor road
Provincial boundary
District boundary
Park boundary

Spot height

Contour

g. A square of lcm with the area in hectares
This is included in all maps except for Landform,

Slope and Drainage Map.

Zheet Layout for the Surface Geology Map and
the Soil Map to be pxdducéd in a single colour
{reproduceable by blue printing) is made separately

from above.



Processes of Map Specifications -Formulation

The processes that led to the formulation of map

specifications are summarized in Table 10 that

follows.
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- Future Tasks

Following are the points to be made before prdceeding-to
the final phase of:WOrk blannéd fdr‘the'hext fiséal,yeAr

(the Final Year of the Project).
7-1 Cartography'and Prihtiné of "*hematic Mapé

{1) Cartographlc Work
Cartographlc spec1f1cat10ns for the respectlve
thematic maps are descrlbed ;n 6 - 1. LCartqgraphic
work is to be done in an:appﬁOPIiate work fLoﬁ'
with processes accuracies controlled and maﬁagéd

to meet the speécificatiobs.

Cartography 1ncludes W1ndow marks as weil aé
register marks on the four corners of a map. sheet
so that (taking into account reprlntang to be
made by SK in the future) the scrlbed and mask
plates will be punched to make small holes or.
windows which are to he matched 1n plate making
and printlng

(For trlmmlng 11nes, see (2) that follows )

LThe;Kénfah-viéws expréééeéfoﬁ_sizés:of classifi-



(2)

_cation symbols (colbur‘éymbols as well-as letter

symbols) to be-used_iﬁside'of Ehe'neatlines of
thematic maps, types ana sizes of letters to

be used in thé“]égend-of‘Suffaqe'Geolégy and
Soil Map, are to'be_ihcbiﬁofated'into'the speci-

fications.

Dot screens. are of 133 lines/square inch and

made closet to those listed in 6 - 1 (2).

Cartography and Printing
Press proofs including colour tones are to be
inspected by the Kenyan counterparts expected

to be in Japan.

The Kenyan side is thinking of their pfinting
machine (Heiderberg SORD) for. use in reptinting

of the maps. This machine allows a maximum

- sheet size of éd4cm x 91.5cm (25"1/4 x 36"),

‘and a printing a;éa:of 61.4cm x 88.9cm(24"3/8

x 35"). Trimming lines are shwon 2cm outside

of the outline (60.0cm x 87.5cm) on the Sheet

layout.: But the Kenyan side requests 93cm x

140cm £o¢ printing plate.



SK has requested that the Japanese side supply

the following to SK. :

.Colour.p?ogressives

Colour strengths _

Cdlour pack (if possiﬁie)n

Size of printing machine to be used

It is hoped that these will be discussed for more
details with the Kenyan counterparts when they

come to Japan.

In addition to the printing 6f 1,000 copies .
each of the thematic maps, there is réprinting
{blue printing) of Surface Géology Map and

Soil Map respectively.
Land Use Capability Evaluation

As mentioned in 5 - 2 and séen from Appendix 3 -
‘Minutes, it has been decided that land use evaluation

will be made on tﬁe"fdllcﬁing'éubjectsi.

For Tana River Delta -Area {excluding areas.
covered by three 1/20,000 topographic map shets,
179-1, 2, and 180-1.)}:

Irrigation Potential

~Rain-fed Agricultural Potential

Soil _Efosion Hazard
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5ﬁFdf.Ranching'ProjeCt“Area;'D

Ranching Potential

" Criteria for évaluation=oﬁweaéhfsubject must be

;édéveldpéd with due cpnsiderati6h given to the

. comnents made by KSS which include: -

. a’:

:Fér;iriiéﬁtibﬁ potential, "F.N. Muchena: Proposed

Criteria for Land Suitability Classification for

Irrigétion, Table 2, 1981, KS8s", should serve as

‘réference. 'Possibilities of rice and cotton

growing are to be considered.

For rain-fed agricultural poténtial, land qualities

to be studied:should include c¢limate zone, soils

“ {in terms of water moisture, fertility, mechani-

zation, salinity, sodicity)}, soil erosion hazard,
YR.F. van-de Weg, Conversion Tables for Land Suit-

ability Rating, 1978, KSS", should serve as reference.

. For sbilie;osion_potgntial_and other land gualities,

"KSS Internal Communication No. 7, Proposals for

Rating of Land Qualities, 2nd Approximation, 1977%

‘shéuld be referenced.  Potential is related not

to the land with present vegetation but to possible

cultivation in the future.



d. For ranching potential, land qualities to be
studied should include soil fertility, slopes,
water resources, soil erosion. Thé K85 document
listed in b. above. should be referenced. Current

. suitability based on water'réesources:as:they
presently'are-(w&ter'holes,-wélis,.and bore holes)
is distinguished from potential_suitability which

will be rated;xegionally.
Final Report and Final Meeting with Kenyan Side

During the next fiscal year which marks the finatl
',year_of_the_Project, the final: report is supposed.

to be produced desc¢ribing the methodology and chro-
nological account of work performed, results, and

- recommendations for their useéful applications in
future development projects. The report in draft

énd the land use evaluations produced should be
reviewed and discussed before being finalized in
consultation with'tﬁe Kenyan side}ét méstings expected

in early December 1983.



CONCLUSIONS- AT THE MEETINGS BETWEEN
SURVEY OF KENYA {SK, KENYA S0IL SURVEY
(Kss) AND JA.PANESE mpmc TEAM (JMT)
rEELD FROM 20Tﬂ % 29TH JULY. 1982

Five meetings were held from 20th to 29th"w505e'minutés

are herewith annexed. COnclusxons reached at the series of

meetings axe as fdllows'

1.

3.

REVIEW OF 1981 YEAR WORK . :
With réspect to the JMI's report on the 1981 fiscal
year work; the KSS pointed ‘out questionable points on

soil profile description and analyt1ca1 data, which were

agreed to be checked later in Japan.

-Description on s0il characteristics in the legend of the

soil map. was amended in accordance with the KSS's standards.

‘(Appendix‘l)"

1982 ~ 1983 YEAR WORK

" Specifications and schedule of 1982 and 1983 year
work were agreed to be as the JMT proposed on 20th July.

COLOUR DESIGN OF THE THEMATIC MAPS

The XSS colour chart was adopted instead of the JMI's
one for the soil map because Lt was found that similar dot
screens to those of the KSS are available in Japan, and

colour design of the soil map was decided with some modifica-

" tions of the KSS8's standard:colours from Vviewpdint of reduci-
~'ng: the numnber of ériginal ﬁegaéives{éczibed:plates, mask plates
fetci) . {Appendix 2)

'As for the othér two thematic maps;.thé KSS colour chart
was also adopted, and it was agreed that the SK and K55 would

-make-aiptoposaI:Of'colbur.desiqn on the basis of the colour

expressions provosed by the JMT by the next meetings scheduled
for the end of September and the beginning of October, when it
would be decided. - e

' e d2
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The following were, also agreed:::(i) The current topographlc
base will be shown in dark grey except fof the hydrOQraphlc feakures
and names which will be in dark blue. (2) Classification boundarles
and symhols and, in the soil map, slope class - symbois will be shown
in black. C ' o o

The JMT accepted to add necessary screens for reprinting to
the final delivery items to the SX, so that the SK coqld reprint

and revise the maps in future.

SHEET LAYOUT OF THE THEMATIC MAPS

The falléhing'ﬁeré aéteed- (L The SK will complete a
specxmen map on sheet layout taking the prlntable size of the
SK's machine (60cm x 87.5cn) into consideration. The specimen
map. should also .indicate the position of register érosses and
trimming lines. (2) In the marginal information of the sdil
map, slope class, texture triangle, topographic key and a square
of lcm with the area in hectares will be’ included. (3) Titles
of the thematic maps will be as "VEGETATION AND PRESENT LAND USE
MAP-GARSEN", "LANDFORM,.SLOPE AND DRAINAGE MAP-GARSEN™ and .
"SURFACE GEOLOGY AND SOIL MAP-GARSEN" respectively. (4} The series
wilt be Y731A, Y7318 and Y731C feébééti%el?ﬁ “{5) The edition
number will be 1 JICA. ({6) .The sheet number'will be the current
topographic map sheet number,

LAND YSE CAPABILITY ANALYSIS .

For ‘the Tana River:Deita Area, the area excluding three’ sheets

of ' 1:50,000 topdgraphic maps (179-1,2, 180-1) was decided to be analyzed,

and items of evaluation will be "soil fertility", "mechanization”,

"soil e;ogiqn?,4“flood_potengie1f and "irrigation suitability".

For ‘the Ranching Project'Aiea, it was agreed that "suitability

for ranching” would be.analyzed using végetation, soil,. landform and

‘suitability for water hole as land quélities;

PRI



MATTERS RELATED TO FINAL RESULTS -

The following wiore agreed- (1) 1,000 copies of each
thematlc map will be prxnted._ {2} The orxginal negatives
{scribed plates, mask plates etc.}, one of the final delivery

| items té the SK, will be"pﬁhched énd have both register crosses

and window maxks, and the studs fitting the punched holes will

be sent together. (3) Land usé capabiiity analysis maps will be
reproduced by computer outputtlnc for the Tana River Delta Area
and by blue Drlntlnq for the Ranchan ‘Project Area. (4) Explana-

‘txon in the final report will be given by each theme, f.e. vegeta-

tion and'pteSent land use; landform, slope and drainage; surface

geology and.soil.

LOGISTIC SUPPORT BY THE SK

The SK promised to prepare two couhterparts,dne Izuzu txuck,
five drivers,ID cards, National Park passes and other togistic

supports for the field identification.
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