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PREFACE

In response to the request froin the Government of the Islamic R'epl'iblic"of Pakistan, the
Govemm‘eht of J apan has decided to conduct a study necesswry'fo: the Gwadar Mini-Port COh—
struction Project, which is demgned ‘for the modernization of the ﬁshery mdustry in Baluchistan
Province, This study was entrusted to the Japan International Cooperation Agency ( I(,A) for
conductmg the work. ;

The JICA orgamzed a study team headed by Mr. ’\/Imoru Soya zmd comprlsmg experts of the

"Qverseas Coastal Area Development Tnstitute of Japan {OCDI) and KISO Jlbdn Consultants Co.
- Ltd, for this project,

Af ter the completion of the field surveys in Pakistan, the study team ana!yzed their fmdmgs
aiong W1th data oblained W1th the coopcratlon of the Government of Pakistan, discussed these
matters with the Pdklstan authontles concerned, and completed the fmdi report for submission to
the Governinent of Paklstan

1 hope this report will be useful in promotmg the socio-cconomic development of Baluchistan -
Province and contribute (o the furtherance of the friendship between our two countries. o

I express my sincere appreciation to the Government and the people of Pakistan for their
cooperation and invaluable assistance extended to‘the stﬁdy team.

March, 1980

' Kei'su.kc Arita
o 'PleSLdent
Japan International Cooperatlon Agency
Tokyo, Japan






LETTER OF TRANSMITTAL

March, 1980

Mr. Keisuke Arita, President
Japan International Cooperation Agency

Dear Mr.’ Arit.a:

1t is my great pleasure to submit he1ew1th the study report on the Gwadar Mini-Port Con-
struction Project, for the Islamic Republic of Pakistan. : .

. For exammatxon of the site and preparation of the study, the J apanese Study 'I eam, headed
by myself, carried out field survey in Pakistan from 25 9-78 to 23-10-78, 5-1-79 to 18- 1—79
25-5-79 to 22-6-79, 29-6-79 to 2-8-79, 17-9-79 to 14-10-79, and 5-2-80 to 18-2-80, at the request '
of the J apan International Cooperation Agency.

In this report, the field surveys conducted by the Overseas Coastal Area Development insti-
tute of Japan ‘and the soil survey in Pakistan conducted by Kiso-Jiban Consultants Co. Ltd., are
analysed and discussed, to formulate a Mnu-Port Constmcnon Project and to examine the feasi-
blhty of the prOJect '

‘The Govemment of Pakistan expeets tlus project to play a v1ta1 role in the reglonal develop-
ment programme Durmg the surveys, the Japanese Study Team ]omed efforts with their
Pakistani counterparts to make 2 thorough analysls of alt m&_]or engineering problems. As a resuit,

‘the Japanese Study Team and the Pakistani Authority in charge prepared a final deslgn of the
port facility. '

On behalf of the Japanese Study Team, I would like to express my deepest appre(:latlon to

" the Government of the Islam1e Republic of Pakistan, the Ports and Shlppmg Wing, and other

Govemmental Orgamzatlons for their steady_cooperatlon, asmstance, and hospitality extended to '
the team during its stay in Pakistan. . ..

My mdebtedness is also great to- the Japan International. Cooperatlon Agencv, the Mlmstry of
Transport, the Ministry of Foreign Affairs, the J apanese Efmbassy in Pakistan, and the ]apanese-
Consulate General in Karachi for their valuable suggestions and assistance in the fleld survey and

in the prepdmtlon of this report

Sincerely yours,

e ??Mm Jotls— .

-

Minoru Soya, Leader

Japanese Study Team for the Gwadar
Mini-Port Construction Project
Director of Planning,

The Overseas Coastal Area Development
Institute of Japan
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View of' Site from Headland
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SUMMARY

'1. Character of the Project

Gwad'lr is a small p;ovmcnl city ['dcmg the Arablan Sea on the west p‘ll‘t of the M‘lkrdl‘l Coast o

“in Baluchistan Province. Cities and towns. on. the coast do not -have any port f’luhtles
“nevertheless fishery is very active there. Among them, Gwadar is the core of fishery; it records
"‘twenty thousand tons of fish catch per year in 1978. '

_ This plO]eCt intends to make a beginning of dewlopment on the Makran Coast which Thas
been l_eft behind in the march of progress. It also responds to the federal policy promoting the

development of the fishing industry, and is a plan to secure a suré means of transporting

commodities. Thereforc this project shall serve to raise the standard of living in this district.

e

2. Intents of Development

The intents of the development plan-are: . : .

D to furnish the port with the esséntial fao111t1es of a fishing port and to. promote flslung
industry,

'2)_ to equip the port with ﬁshery related faclhtles such as freezmg and ice plant, and to keep
'marme products fresh and thereby raise their value, '

3) to improve the loading method of commodlttes from Karachi, and insure regular supphe<;
-and : : :

4) to make Gwadar 4 stdrtmg pomt for development of the reglon by the iotal effect of

aforesaid intents.

3. Sooioeconomic Background of the Site

Baluchvgtdu Province is the largest but the least developed of the plovmces However, the

avelage annual increase in. population 15 high, especiaily along the Makran Coast as well as in

Gwadar, and reﬂeets the 1ap1d growth of flshery activities, Aithough fishery accounts for only

0.4 to 0.6% of GDP in the eountry, it is appiommdtely 4% i in Baluehlst'm Provice; ihls indicates
that the flshery sector makes a large contribution to GPP in Baluchistan Province. In dddmon
the only indusiry in the city of Gwadar consists of fishery and its related services. .

The fishermen in Gwadar increased from 5,671 persons in 1976 to 6,531 persons in 1978
and is approximately one thnd of the population of the (:1ty These figures tend to confirm that

living in Gwadar is based on flshery
4_. Present Situation of Fishesies
There are large fish resources along the Makran Coast, and the area is actively fished.

Flsh a food as rich in animal protem as meat, can be a supply source to Pakistan, but its
intake’ by Pakistani people is still at a very low level for lack of refrigeration eqmpment and an



effectwe tmnsportauon syqtem : _
Although fish is one of the major (,xport conunodltles especmlly shrimp and lobstel in
Pakistan, Ba]uchlst‘m coast, including, Gwadar, is Shortcommg in modern processing facilities.
T h1q results in a large qudntity of sun dried products of poor qudhty
The trend of mOtOI'!Zdthll of the fishing crafts in the marme ﬁshely, especnlly in Gwadar is
remarkable. One of the results of motorization has been an increasing fish catch in recent yedrs.

The fish catch of Gwadar accounted for about 37%, or 2_4,12_5 tons, of the _total products of-

Baluchistan coast, that is 65,096 tons in 1978. Gwadar is the most active fishing poit on the

coast.

5 I*orecast for Fishery and Coastal Shlppmg in Gwadar
{1) Target year for programme :
Acting on the request of the Govemment of Pakistan, target year of 1983 is Set to coincide
Wlth the target year of the Five Year Plan '
2).Forecast for fishcry

Forecast-has been made for & peuod of 30 years, from 1976 to 2006. The followmg three’

points were taken into consideration: :
‘a) the records for the country and for Baluchmtau Provmce in the !ast five years were com-
'pared with the targets of the Five Year Plan, for the purpose of detelmmmg the lumtmg con-

ditions of the forecast

b) ‘the population in the vmnuty of Gwadar in the early 2000” s is estimated to be a maxi-

mum of 80,006, beuause of limited water resources, and

¢} fishing resources in the local fi shing grounds of Balucliisfan Province are estimated to be
400 ,000 tons per year maximum; accordmg to the reports conducted by both Soviet and
Japanese fishery survey vessels.

Results of Forecast : upper column: Batuchistan Province

: : _ " lower column:. Gwadar City _

. Yeur S Unit| 1977 | 1983 1990 | 2000
| Poputation ersons | 367-240 522,070 -~ | - 742,150 1,226,810
P P 18,738 25,967 35987 | 57358
| Fisherme: 20,409 25739 | 30,669 .| = 39,445
shermen POISONS |7 988 10,207 13,504 | 21413
- ' 2,385 2,733 | 3,201 - 4,011
Vessels | boats - Ty 1 oo 1,180 11,597

Vessels boat 372 1,124 | 1,605 2,800 |

‘with motor - oodts - 162 549 | 800 . 1,380
Fish catoh tons | 68810 141,540 | 191,640 |- - 311,840
st S| 21,277 62,758 91,344 157,406 -

Jrasit
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- (3) Forecast for .coastal slnppmg

- It is assumed that Ilvmg commaodities will be tiamported by smatl cargo boats (100 - 200
G/T) from Karachi; 45 calls per year are forecast, ’
(4) De51gn capacxty of fish handling facility
The design capacity of the fish handling facility is set at a nominal catch of 250 tons per day

and 60,500 tons per year. .

6. Natoral Environment

(1) Climate: This 'ﬂréa is in the 'nid zone of me'didn latitudes, and it is classified as a éubtromcal
‘:teppe or desert. With infrequent precipitation, the ‘most common . vegetation are shrubs ‘and

‘dates. Seasons aré divided into SW and NE monsoons, and the usually weak winds: change in the

morning and dfternoon .

(2) Geolegy: The land consists of the layers from the Pliocene and Plel‘;tocenc eras. A recent
alluvial sand spit underlies Gwadar City. ‘ o

(3) Marine condition: The East and West Bays are protected by the _Héadlaﬁd against waves from
the Arabian Sea; the wave height is reduced to a maximum of 1.5 m in these bays., Currents are
stow, with a speed of less than 0.5 kt. R :

(4)‘ Soil: Generally the surface layer, a thickness of seve.ral meters, is soft and weak and cannot
bear a grav1ty type stricture. Layers below are of stiff clay or dense sand, whlch make a piled

“structure possxble

(5) Earthquakes: Though ohly one record of a large earthquake ex1sts in tlns dastnct Gwadar
belongs to a moderately act;ve earthquake zone.

7. Plahn:ing of Facilities

(1)-Port facilities: Fishing boats, small cargo veésles, and small oil carriers (with drafts of 8 feet)

“were considered” The water depth of the (juay, basin and channel is set to be -3.0 m, to

accommmodate these crafts. Additional fac1hties with a water depth of -1. 5 m are included, partly

- for sinall flshmg boats. The deOI' port. facilities are:

1) land reclamation and revetment ' ' .
2) piled wharf with water depths of 3.0 m 'md 1.5m

3) groin ‘ ‘ ‘

4} channel and basm :

5) small dredger for mdmtendme dredgmg with a dump barge _

(2) F:shery related facilities: For handlmg, fzeezmg, and storing fish products, the followmg

facilities ate necessary. :

1) fish market*’

2) warehouse

3) ice, freezing and refngelatlon plant
4) ‘refrigeration vessel '
5) w&ter futel and electricity” supply” ®



These iacnhtles are planncd to meet a ‘fish catch of 250 tons pei day; one fourth to be
refrigerated and: 10 tons to be frozen. :
(3) Other related. facilities: Following are pldnned for managmg and mammmmg tEw port and
fishery related facilities: :

1) road**

2) - parking area*®

3) administration office®

4) fence, gatehouse, illumination fixtures, etc.*

$) additional space*
Note! ' ‘
*  These i_tem's are excluded from the cost estimation of this report.
*% These items, only in the reclaimed. area, are included in the cost estimation.

8. Construction Plan -

(1) Stru(,ture .

A piled wharf has been selected as a quay stlucture to maintain ‘;tabrhty agamst circular
failure; rubble mound has been selected as 1evetment and groin.
(2) Construction materials '

Construction materials, such as fnllmg nn’cerm} stone ’md (,oncrete agglegdte must be taken
from the v101mty of the site. The material thty may ‘not be adequate, so it is important that
quality conirol is maintained in the constmctlon stage. Steel shall be 1mp0rted and cement is
relatively easy to obtain locaily ‘

(3) Construction m'mhmm’y and vessels .

) Construmou equlpment suitable to the scale of ‘the construction work may not be- avallable .
in Pakistan cxccpt for a few 1tems Thus it may be necessary to temporarily lmport most heavy
machinery and eqmpment
{4 Tfﬂl]SpOl’t'lthl’l of LOHStI‘U.Cth]l eqmpmcnt and matunals

There is not port facilities in Gwad«u at present In addition, the road between Kalachi and
Gwadar is very rough so it will be dlfflcu}t to trdnsport construction equipment and materials

“quickly but safely to Gwadar.

5 Main works
' Mam works re]ated to the constructlon of p01t faulltles can be classified into nprdp, flllmg,

) armourstone, dredgmg, pile driving, concrete and pavmg work
(6) Construction cost :

- The comtmctlon cost, of the facilities requm:d for the Mini-Port, has been estimated by the
Japanese Study T cam to be 4,500 million yen ($22, SOO 000 USD) in 1979 money.

Cdtis reqmred to add a price escalation to the above total construction (.ost If 30% escalation
for three years is assumed, the construction cost will be 5,850 million yen ($29 250,000 USD)
(7 Construction period - : . : :

About two years will be necessary for the construction of this project.



9, i)evelopment Effects
(1) Costs are caleulated for the fo]l()\.irin;g 3 items.

a) Construction cost |

b) Management, maintenance and operation costs

¢) Costs of other related facilitics
{2) Diréct benefits are expected in the following 4 items:

a) National economic benefits, obﬁined from the increase in fish catches

b} Benefits obtained by expontmg shump via Karachi

c)- Beneﬁts f1 om transport of basic eommo(hties by small coastal vessels

d) Benefits from wheat transport by trampels of the Nationat Shipping C_ofporatibn

~ Costs and benefits are computed for 30 vears from the scheduled year of beginning of

investment. As a result, the Internal Rate of Return is 3.8%, low from a viewpoint of ordinary
evaiuation. However, tliis_ project will bring not oilly measurable direct effécts, but also extremely

Iarge indirect and spread effects, which should be considered in the evaluation of the project.

10. Administration of Mini-Port_

{1 Port faczhtles . :

In order that the port funchom are maintained eff;clently and with fa:r management it is
desirable for an empowered administrative organ to take direct charge of the control and
managelﬁeﬂt of the port.

(2) ~ Facilities related to fishery

It appears advisable, in reqpeet to the nature of the'operation-:to commission the control and

management to a local fishermen’s assomatlon to encourage the efficient utilization of the

" facilities and p"lrt1e1pat10n of fishermen. -
_ (3) Mamtenance '

1) Mamtenance of ice, freezmg, and cold storage plant refngeratlon vessel, etc.
There is a need to assign well frained engineers to these functlons and to start their traip-
ing one year before the completlon of the facilities.
2) Maintenance of basin and channel
" According to an estimate of the volume of silt_aﬁon in the channel and basin will be
approximately 33,000 m? per year. Post-dredging conditions may modify this value.-
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CONCLUSION AND RECOMMENDATION

i. Conclusion

Though Gwadar is located in the area of the Raluchistan coast active in Fishery, a port facility
is presently unavailable and landing operdtions are carried out manually. For this reason, the
Gwadar p01t (levelopmunt plan is one of the most nnportaut pJOJects avalldble to Pakistan and is’
essentlal fo1 promoting this developing region of’ the Baluchistan coast.

At the proposed 31te we, the Tap‘mese Study’ Te'lm recommend the construction of a port
with the follow:ng facxhtles. a 230 meter quay for fishing crafts; a 2 be;th quay for small coastal
vessels; a | berth quay for small oil tankers, with a water depth.of 3 meters; a 100 meter quay for
small fishing crafts, with a water depth of 1.5 meters; and an access channel, ‘basin, and groin.
The design also includes f}shery related facilities, such as a freezing and refrigeration plant. By -
providing Gwadar with :the above facilities, this project can contribute to the regional develop-
ment of the Beluchistén coastal ‘area, and can provide Pakistan with additional food resources.

Completion of this project will insure [he supply of commodities to Gwadar, and the regional
sales of fresh fish in this remote ‘area. As a result of the dcvelopment of fishing mdustry, the
qualzty and quantity . of fish products will improve, with a decrease i m price. Not only will the
standard of living of the area improve, but also a region will be dlelable to investment by the

- private sector.

An econoinic anaiy31s of the project; by measurement of the most probable direct beneflts
mdlcates an Internal Rate of Retumn of 3. 8 percent. Taking into. conslderation indirect and spread
effe(,ts we Lonclude that this project is feas;ble and would be advantageous to the local
population. Potentla! exists for gaining foreign currency by the export of fish ploducts and it

-~ should be consideréd in this project.

2. Recommendation

(l) Inducement of Flshmg Industry
In -this report, the development of Gwaddr has been studled w1th respect to the two functlons

‘of the Mini-Port. The first function serves as a local fishing port, the c01e of the reglondl fzshmg

industry. The other function lS that of a commerual port, serving to p10v1de and distribute daily
commodities. ‘Both aspects are to contribute mamly to the reglonai development of the

' Bdludllstdn coast.

To maximize the effect of the pr()Je(,t and to accelerate the reglonal development of Gwadar,
it is deSHabIe to induce the regional fishing mdustry to operate around the Mlm Port of Gwadar.
Reasons include available fresh water, which has the potentlal to supply a new regional flshmg
111dustry on the Baluchistan LOdSt Gwadar is the only city having this poteni[al
(2) I:stabhshment of Mini-Port Admmlstratlon
1) It is necessary to set up a new Mlm—Port ddmmls trative body, which could consist.of Federal
and Provincial Government representatives, and local fishermen and traders.

1=



" We  recommend that regular port’ service is-insured by setting up not only a port
administrative division zind a service divisioii But also a port maintenance division for facility,
channel, and basin suppont ' ' .

There reimnains somc ‘problems to be dlSLUSde betwcen the Federal Govmnmont and the
Provincial G overnment on the assignment of pelsonncl, the distribution of the work, and the
delegation of responubhtlcs o S ' . ' .
2y .. During the c¢onstruction of the port f’\(:lhtms a peuod of ac.chmatlzatlon W111 be reqmred
to insure that local fishermen will be comfortable- W1th the new operﬁtlon system as they are
now accustomed to the traditional fishery methods of the region. 1t also will be necessary to train
staff for the administration of the Mini-Port, and to train engincers for the fefi‘iger’at'ion plant and
vessel and other facilities, in ‘order . to take full 1dvmtage of the newly converted system.
Orgam?atlon of an admlmstmtwe body to train fishermen and labourers, such as a fishermen’s
Cooperdtwe may be necessary due to the rise in valve and guantity of the Pxpmtable fish
product. ' ;

The Five Year Plan mcludes development of the fishing 1ndustry and promotion of the
nation’s remote regions. :By improving the transportation ‘facilities in the Baluchisian toastal
region with a local port, and by construction of a fishing ‘f‘acility, the Gwadar Mini-Port and
related projects can make significant progress towards these goals.
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~Chapter 1 Outling of Study
" 1-1 General

AL the request of the Govemment of Pakistan, the Government of Japan which has a
techmcal coopetation programme with Pdklstan dec1ded to. exeeute a study on the construction
project of a Mini-Port in Gwadar ofBa!uchlbtan Province in the Islamic Republi¢ of Pakistan.

The 1 dpdl] Intematloml Cooperatlon Agcncy ag ICA), the official agency responsible for the
implementation of technical cooperation progr ammes, took charge of the study with the close
cooperation of the Ports and Sluppmg Wing, Ministry of Communications, Government of
Pakistan.

Pulquant to the Scope of Work 1n1t1'1ted by both cvovernments in August 1978 J ICA sent a
study team to 1nveshgdte the social, the econémic and the technical matters of the region, and to
sumnhnme in a report to the Islamic Republic of Pakistan. _ '

This study consists of selection of a site f01 the M1n1—P01t plannmg the scale of the port,
drafting a layout of the port facﬂ;tles estlmating the comtluction cost, and evaluation of the
economic effects of the development. The study team also conducted field surveys of tlle natural
'envxronment, such as metemologlcal, marine, and subsoil conditions, which are essential for the
planning. .

‘The study was carried -out in two phases. The env1ronmental ‘conditions of the reg10n varied
greatly "with the seasons, thelefme January, 1979 (during, the ‘NE monsoons), and July, 1979
(dunng the SW monsoons), was chosen for the study of the ‘meteorological and. marine
cond1t10ns In 1978, general studles were made dunng the lst- phase survey, with the interim
report written in Tebruary 1979. This 1eport was rev1ewed in aceordance with the. chscussmn and
the results of the 2nd- phase survey, and is submitted to the Government of Pakistan as the flnal'
1ep01t in 1980 after dlscussmg the chaft W1th the Ports and Shipping ng in Karachi.

The study team was sent to Paklstdn $ix times in two years. The schedule’ was as follows

Ist- phase Ist-survey

the flrst survey (Sep 25'to Oct ”3 1978)
lst phase 2nd-survey L . . ;
survey of metcorologma! dIl(l marine Condltlons (m NE monsoon) (Jan 5 to Jan 18,
1979)
2nd- phdse Ist-survey
the ‘second survey (May 25 to Jun 22, 1979)
- preparation for fleld survey (May 25 to }un i, 1979)
2nd-phasc 2nd-survey
survey of meteorological and’ marine COI‘ldithnS (m SW monsoon) (Jun 29 to Aug 2,
1979) _
.211d-phasc 3rd-survey _
topogmphsc survey and subsoﬂ mvestlgdtmn (Aug 24 to Dec. 2, 1979)
_ .-survey for design and cost estimation (Sept. 17 to Oct. 14 1979)
2nd-pha'se 4th-survey
draft final report to the Government of Pakistan (Feb. 5 to Feb. 18, 1980)

13—



-2 Objective of the Study

The 'objectiw, of this study is to design a Mini-Poit capable of functioning as dfis!ﬁng port in
'Gw‘id‘n, wheré no port facility is cl\’dlldblb presently. This project is thnde to contr 1bute to the
promotion of fisheiy, a key goal of the wglomtl development programme in Baluchistan
Provmc,e Pakistan.

13 Agencies and Places Visited

. The Japanese'Study Team visited following agencies and places for collecting information and
_ data. E '
Federal Government _
Ministry of Communications, Ports and Shipping Wing
Ministry of Finance
Plaﬁning Division
Economic Affairs Division
' Statistics Division _
Ministry of Food and A011culture Mdlme Fisherics Department
Provincial Government
" Government of Ba]uch:stan Depdrtmmt of Fisheries
Government of Sind, Depmtmcnt of Fisheries
Karachi University
_ Other related :Age_ncies
Karachi Port Trust o
Public Works Department - -
National Shipping Corporation
_ Goyemmenta] branches in Gwadar
Private Sectors
Engineering consultants
“Contractors
Forwarding agents
R_.elated Places
Quetta
Jiwani
Gadani . ‘
Other related agencics and ioéutioﬁs were also visitéd.’
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1-4 Organization of Study Team

1-4-1 Japanese Study Team

The study was carried out in two yeirs, namely in 1978 { l.st.—phase) and in 1979 (2hd-phase).
The sn}dy at the l_st—phase was conducted by the Overscas Coastal Area Development
Institute of Japan (OCDD. The members of the team were as follows:

Name

Minoru Soya
Masaaki O’hashi?
Ryuji Koh
Katsuhiko Ohno
Takao Saito

Economic effect of develbpﬁlent

Duty Period Sent :

_Leader, Port (ﬁshiﬁg port) planning

Coastal engineering

TR N

Soil enQineering, Deéign
Fishery related facilities planning, Cost

e
2 -

estlmanon

The study at the 2nd- phase was conductcd by a jomt ventme of OCDI and Kiso-Jiban Con-

_su}tants Co.,

Ltd. OCDI was'in’ charge of general planning, and Kiso-Jiban executed subsoil i m_—

vestigation, topograpliic survey, and material reconnaisiance,

. The members of the team were as follows:

OCDI
' Name:
Minoru 'So"ya
Ryuji Koti -
“Hideo Kataoka
‘Tsuneji Kikuchi
Masataka Takahashi
- Katsuhiko Ohno
Takao Saito -
Kiso;} iban Consultants
Naine
'Sii_.to:rl_I_ISOﬁé
Kumpei Tanigawa
Hisashi Fukuzawa
Kunio Sugaya
Teruo Sugaya
Tsutomu Kusaka
Fukuo Mizuno
W Takashi Kitajima
*Mizuho Nagaya

Duty Pcri.od Sent

Leader, Port (flshmg port) plamnng . : - -3,:7E
Coastal engineering 3; 4,7
Marine condition survey o : .3; 4
Marinc condition survey - 4
Economicefﬁct% T S
Structural design - . - . ' '_3,=:6

' Construc,tion plan, Cost estlmatlon : 6,7

. Duty -

' Peﬂo'(l_.Sent'
Sub- ledder Geotechno]ogy 3,5
Site” manager, Geotechnology _ 5
‘Material recennaissance .
Drilling
Drilling

To po’gfaphic survey
Topographic survey
Topographic survey-

th v h L v LhoLn

Topographic stirvey
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Period Sent

1:

G b

Sep. 25 to Oct. 23, 1978
Jan. 5 to Jan. 18, 1979
May 25 to Jun, 22, 1979
Jun, 29 to Aug. 2, 1979

‘Aug. 24 to Dec. 2, 1979

Sep. 17 to Oct. 14, 1979
Feb. 5 to Feb. 18, 1980

) Member of JICA

{-4-2 Pakistani Cbunterparts

Following hlﬁnibm‘S jo'ined the study as cbu_nferparts from the Ports and Shipping Wing,

Ministry of Commiinications.

Name

Capt. L Jackson, Rtd. PN.
Mr. Anwar Khan

‘Mr. Sahibdad Mengal

Mr. Shamsuddin

Mr. Naseer Ahmed

Mr. Mohd Hassan

: P_os_itidh '
Joint Séblet:ary/DifectOl Geﬁefal
Dn‘ector of Portq & Administration
Plojt,ct Director, ‘Gwadar Fish Harbour
Se(,tlon Officer .
Ass1stant Executlve Engmeer Gwada1 Fish II'trbour
Pr OJect
Admlmstldtm Offlccr :

—1 G.ﬁ
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Chapter 2. Background and Progress of the Project
2-1 Background of the Project

Paﬁisfan is divided into the _four provinces of Punjab, ‘Sind, the'_Northwest F_rb'llt:iex',' and
Baluchistan, with: Batuchistan the least developed ‘The fifth Five Year Plan, started in'1978 by
the Government of Pakistan, cal {ls for the development of backward areas as one of its most
meortant policies. The Plan is phung particular emphaSis on the development ‘of Baluchistan
Province. '
In addition, the (rovemment isalso plannmgto increase the consumption of fish by the people,
a substitute protem to feplace animal ineat and poultry, which is becoming scarce. Furthermore,
fish- is an important commochty of export for Pakistan, and the Government is exerting further
efforts for promoting its fmhmg mdustry ' .
~ Under these circumstances, constructlon oi a Mm1—P01t in Gwadar was Iecogmzed by the
Federal Government as an 1mp01tant project, and corresponds to National goals, by promoting
fishery and starting the development of Baluchistan Province. Thus in 1976, this project was
transferred to the Federal Government from the Provincial Govemment which had ‘been in

~ charge of the plan.
2-2 OQuiline of Gwadar

(i) Location . .
Gwad'u is a small provmc:al city fear the west end of *lle Makran Coast in the south part of
Baluchistan Provmce ahout 470 km west of Karachii (25 07”\1 62° 19”E) o
chmg the Arabian Sea, the city is a core of the active fishing on the coastal reglon Inland of

Gwadar is a desolate desert zone with few towns and villages.

‘ (2) Govemmental Agencies

in Baluciustan Province, Gwadar is second in populdtlon to. Queth ‘the: capltal city, w1th its
branches of Federal and Provincial Govemment as shown in Fig. 2-1 and 2-2, The Gwadar Fish
Harbour Project Office, part of the Ports and Shlppmg Wing, Ministry of Communications, is near
to the Headquartels of the Pakistan Coast Guards. On the west coast, the site of the New' Gwadar
Fish Harbour Cotony is located, where a guest house and residerices for staff ‘arc  under
construction. But this work has been suspended since June of 1976.

There are trees of plantation along the road from the town to the aHpmt by the branch office

o_f the Forest Departiment.

(3) Transport .

Buses and trucks runnmg on the shmgle road are the plm:npal tlansportanon of this regron
The road connects (_]_wad.ir with Karachi and surroundmg towns, but three days arc required
between Gwadar and Karachi by ‘bus because the road is very rough. In Gwadar there are 171
automobiles and autobicycles, many of Japanese make. Their division is: 9 buses, 34 trucks
-(including 6 tank rollies), 19 jeeps (14 Toyota and 5 Willis), and 109 autobicycles.



The airport is located at 10 km northrof the uty center, with daily flight scrvice to K li‘dbhi
provided by 1 Pakistan International Airlines (PIA), '

{4) Commodities o
Fishing is Gwadar's. only appreciable industry, with agriculture nonexistent, so. most

commodities have to bt, tlanspmted from Karachi using irregular coastal ships of the National .

Shlppmg Corporation’ (NSC), and trudgs. However, in the absence of a berthing facility, the
goods- are tmnsfci‘réd offshore onto smail boats; brought to the beach, and carried ashore.
Consequently, prices of commodities are more than two times higher thar in Karachi,

© Most construction materials are transported by truck from Karachi, with a premium of 7 to
8% added to the unit price. Nelther construction eqmpment nor skilled labourers are wallable

even an unskilled labour force does not exist.

- (5) Electricity

Electric power is supphed from a power plant with a 200 KW and 100 KW generator.:1t is in
service for a total of 16 hours per day; 5:00--7: 00 9:00—-18:00; 19:30-0: 30 (June, 1979) 24
hour service -is not p0s31ble as spare parts are not availabic. The scheduled service changes with
variable weather COndith!]S At present, 700 houses are supphed with power, and additional 200
to 300 houses are soon to have the service installed. Kerosene lamps are used in the areas w1thout

' _ electr;uty At present a new plant 13 under constructlon that will accommodﬂe four 200 KW

‘Uenelators to- meet the demand of Gwadftr City. Wxth ‘the foundatlon not vet complete the

genexatms have not becn mstalIed

Elecmc charge per unit is Rs. 0. 6 up 'to 40 units and Rs. 0.03 over 40 units for commercml‘

use, and Rs. 0.29 up {0_2(_) units and_Rs. _0.03 over 20 units for domestic use (1 KW is equivalent
to 36 units). Consumption of fuel-oil for the power generator is about 0.5 kilolitres per day.

" (6) Water Supply . .

. Gwadar has a freshw'ltcr resource in ’[he Dasht River, about 81 km away, with a flow rate of
150,000 ;000 m3 per vear and a pondagc of 230,000 m 600 to 700 cubic meters per day of
freshwater are delneled through -a pipe line, controlled by the frrigation. Dep'u tment. In addmon

a desalination plant utilizing solar energy produces 18 cubic meters of potable water per day. '

' Wells at various- places can also draw groundwater

The freshwater is free of chdrge Branchmg {rom the nain p;pe costs 10 Iupees per. month per’

“house, with 380 houses supplied with this service at pre_sent. Other people may draw freshwater
from tanks ‘at the service station at the éenfer of the éity In addition, a water transportation
service is avzulable to deliver water in contamers from donky carts, at one rupee for the de]wely
of 18 litres. '

A new water supply plan (Siorag,e-l) is desu,ned to meet the increased demand of this’ area

. :md is scheduled to be _completed by June 1980. Design quant:ty of W:lt&l supply is 45 litres per

person per day, or 600 cubic meters per day for 13,000 persons.

Since. pipes which have been laid already near the propo‘;ed s1tc of the port do not have
E cnough capamty, thereisa need to lay larger pipes fiom the, service stdnon to the port site, with a
diameter of 3 to 4 inches 1t is said that the Goveunnenl of Pakistan has a pldn for thh system at

presenl
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(D Fuel Oil

There are five oil stations in this elty, three of them are in service now. In P’iklst'lll 011 is.a
c';ontrolled (,ommodn;y, sold at the same fixed price .thloughout the country, with the cost of
transpOrtat_ioh included in the price. Pakistan Station Oil Co. (PSO) sells oil exclusively.

(8) Civilian Life - _ .

“The’ bazaar, in the center of the city, is bustling with several bﬂnke, restaurants, grocery
stores, barbchhops,.cfothing stores, condiment stores, ‘drug stores, cinema halls, and other various
shops. ' ' '

- Hissaid that 85% of the inhabitants in GWadal pay for some taxes. The typc of taxes include
an income tax, a fixed asset tax on land and dwellings, a market tax, a Shlp tax, a tobacco tax, an
entertanunent tax, and others. . :

Accordmg to the 1ep01t of .Gwadar’s hosplt'il there aré many pat1cnts of fnchoma dengue,
malalia and othej diseases. The incidence of eye disease is high among fishermen, who account

for about a quarter of atl p1t|e11ts with that discase.
2-3 Past Development Studies

jE}'(eept the Karachi Fishing port, the fishind porfs in Pakistan are not no:teivoitlly in scale or
in facility. Thus, the need for small fishing ports along the Makran Coast, mcludmg Gw-uial has
been 1ecogmzcd since ‘early tlmes and a number of feasibility studles have been carried out.
.Development of alarge flshmg port such_ as the Karao_lu FFishing Port was assumed by the Federal
. Government, whilé the ‘res'ponsibijities for dévélﬁiﬁnént of small fishing ports was.assumed by the
_ respectwe Provincial Govemments ‘the Gwadar Port Development Prolect was under tdken by the
Provmcml Government in 1967.

The major studles conducted on ‘[he G\’Jdddl Port Development PrOJect are shown below: '

i) Econom1c & anmeel ing Feasibility Study for a Second Po:t in West Pak1stdn by M/s
Lackner & Zafar (1967), : L .

ii) ‘Makran Coast Fisheries, Economlc & Engineering FedSlbliit}’ Study for Fish Harbour
along Makran Coast by M/s. W;Hldm Halcrow and Incorporated Consulting’ Engineers
(1968);

m) Problems Related to Development of Flsh Harbour along Malfmn Coast l)y ASCON
(1969); o _

v1) Establishment of a Po;t on: M'ikran Coast, Prefeambdﬁy Report by Teehno Conmlt
Consultmg Engmeels (1974), and '

v) Preliminary Planning Report by National Enomeermg Service (Paklstdn) Ltd. (1977)

In addition to the foregoing studies, Surveys of soil condifion, construction materials, etc,,

were executed. '

While the past stud1es were conducted by the Fedem] or Prov1nc1a[ Government, the present

survey. is carried out for the first fime by the J apanese Governinent on' the bilateral technical

cooperation,
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Fig. 2-1
. Organizational Chart
of _
- Divisional Commissioners
and

Deputy Comimissioners in Baluchistan

- Quetta Division
b.C. Quetta
D.C. Pishin

D.C. Loralai

P.A. Zhob
P.A. Chagai

LA O

Kalat Division Makran Division
1.” D.C. Khuzdar . 1. D.C. Turbat
2. D.C.Kalat " 2. D.C.Gwadar.
3. D.C.Kharan 3. D.C.Panjgur
4. D.C. Lashela '

Note: D.C.: Divisional Commissioner
P.A.: Political Agent
Source: Government of Baluchistan
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. Sibi Division

D.C. Sibi .

' D.C. Nabad
D.C. Kachhi
P.A. Kohlu

S
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Chapter 3 Basic Concept for Mini-Port Development
S—t “General
Acting on lthe'reques:t-of the Government of Pakistan, the target year of 1983 is sef,

coin'citiing with the target year of the Five Year Plan. In this chapter is described the hecessity
and the character of the Mini-Port, to both improving the city of Gwadar and to increase the

‘fishery of the 'region through the target year.

'3-2 Necessity of Mini-Port

Presently, Gwadar has no landing or port facility, with the natural seashore used for _ianding
and for onloading ‘of fishing catch. NeverttleteSs, the - fishing "activities are carried otlt_
extensively, and the catch at Gwadar in 1978 was 24,125 tons. These catches represent 37
percent of the total fishery along the ‘whole coastal area of Batuchistan, amountmg to 65, 906
tons in 1978. However, in the absence of any f1shery related facilities, such as a tish market or
cold storage and refrigeration plant, the odtclres are mainly processed into dried fish and dry

" salted fish by sun drying, _altho_irgh some iced shirimps and fish, dry shrimps and dry salted fis_h are
_forwar:cled to Karachi. Presen:'tly, there is one small ice plant and a fish curing yard. Thus, the.
~ products are not of high quality, and teésult in a low income of the fishermen. In addition, the

fishermen are urable to regularly renew their equ1pment and are Constramed to usmg small scale
fi shmg methods. _ T o .
Fish and shrrmp products contubute gieatly to forelgn trade exports and further growth of

thls industry . is expected Howevcr the B'iluohlstan coast, mcludmg GW'rddr has traditionally .

exported dry S"ilted fish to Sr1 Lanka but: now that country 1s movmg ‘towards an independent
pohcy of self- support usmg theu own frshmg ﬂeets to reduce purchases of foreign products. For
this reason, further growth of the export of dry salted fish is nof expectable 1n addition, the dry

~ salted fish are not of lug1 quality, -and’ thus’ the export pnce is by no.mcans high. Unless the -
éprocluct quality is 1mproved any increase in frshmg mcome cannot be: expected. Therefore,

pnorrty to' produotion of frozen and/or iced fish and shrrmp is essential in the future. _
Gwadar is a (lesert uty with little agrrrulture except dates, and most commodities must be

:'tr'rnsportccl by land or by sea from Kdrachl Howevel because there is no landing f’iClllty,

quay wall cargo handling i is not available for the small coastal launches.

There has been a long tlme need to improve the existing srtuatron, dnd thus raise the
productlvrty of the fishing mdustly and secure a reliable sup_p_ly ‘of good quallty niarine products.
At the same time, the increase of the country’s exports, and the improvement of the standard of
living of the regional flshcrmen isa n'rtlonal goal. For’ these reas jons, it is important and urgent to

" provide Gwadar with landmg del]ltleS and with fﬁhcry related facilities of a suitable scale, and

thus contribute to the development of the regional society.

Once such a Mini-Port is constructed, steps should be taken to optrmize the success of the
clevelopment by providing publrc infrastructures for Mini-Port mamgement and by attracting
mvestment of related private enterprises by using the Mini-Port as a trigger, thus comprehenswely

*improving the Gwadar arca.



3-3 Character of Mini-Port

When the geogrdplumlly isplated location ot Gwadm is cons1(lewd two functions of ‘the
Mini-Port are important. The first is as a fishing port, h'wmg the funcllon ol a etr‘ateglc pomt of
the regional activities; the ‘other is as a distribution port, serving the area as a tmmpm tation
céttre for daily commodltlbs and fishery products. Thus, the Mini-Port location is 1dLaHy
positioned: as the leglonai__hul) of coastal fishery, and at the same time, d_stldteglc point for
' regional developmient based on fishery related industriés.
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Chapter 4 Present Situation of Related Area to Mini-Port
4-1 Generai

This chapter describes the location of _Ba!uchistan Province in Pakistan as well as the current -
economic factors al Gwadar, where the Mini-Port is planned.

42 Po pu.la.tioh

Baluchlstan Province is dpplox;mateiy 347,000 km2 large as shown in Table 4-1° Tts area is
the largest among all the plovmces and accounts for 44% of the nation’s land, 796, 000 km?.
According to the 1972 censug however, its population was 2.43 million people, which is shghtly
less than 4% of the whole Pdklst'nu population of 65. 31 million. The population de1151ty in
Baluchistan is only 7 persons/km far less than the other provinces.

Table 4-2 shows' the populfthons of the whole Lountly Balu(,hlst'm Provmco thc Makran
“Coast and Gwadar. The populdtlon of Gwadar given in the tdble is llrmted .only to Gwadar City.
"~ If the populahon in peuphelal regions, such as Sur, is included, the estlmated populatlon of
Gwadar was 30,000 in 1973, 40,000 in 1978, and will be 45,000 in 1981, accoxdmg to the
ostmlate of the city authontles (see T'ﬂ)[ﬂ 4-3 and Fig. 4- I) ' .

The average annual 1ncrmse of popuiatlon in Baluchlstan Provmce is h1gher than the national
average, and it is espemally lngh along the Mak:an Coast reﬂcetmg the rapld growth of flshery
activities. The increase in Gwadar also has becn as hlgh as 4.55% per year. _ :

" The’ labour force of the country has remdmed almost unchanged between 1977 and 1978, as
shown in’ ‘Table 4-4. Fishermen have been mcreasmg, ‘but the number of those engaged i in mland :
water flshmg is ’1pproxsmdtely 130 OOO, and zz(,eounts for 57% of the total fishermen (228 000 :
: peraons) The number of* those’ engaged m manne flshery also shows an increasing tendem,y
‘_though Wlth some: ﬂuctuatlons However, this can be ac,(,ounte(l for in the increase of marine
fishermeh in the Karachl and Sind mdsts w}ule the total number of fishermen along the

Baluchlstdn coast fuas been decreasmg Il 1eaehcd a peak (about 44 ,000 persons) in 1967 but has

been decredsmg since then becommg even more severe smce 1976. [he decrease of ﬁshelmen

seems attributable to the large demand for Liboulers in the Middle East durmg the rcccntly years
this also is reﬂeeted it the searc;ty of labour forces in Baluchlstan Provmce Marine hshermen of

the Karachi and Sind coasts- dnd those of the Baluchistan (,OdSt dre at-a ratio of 4: Fin 1978..

‘Table 4- 6 gives the number of fishermen in each Ie“lOﬂ and for each type of hbour in
Baluchistan coast. 1t shows that fisherimen arc increasing in the thre¢ ‘western regions, namely,
Jiwani, Gwadar, ‘and Pasni, although the total number of flshermen diong thc Baluchistan coast
has been decreasing every year. The decrease of fishermen was large in some deIS in Ormara and
Sonmiani, and th1s has influenced the figures on the entire Baluchitan coast. The figures classified
by labour type show that “Other Flsheunen " who are fishermen engaged in seeondary or
tertiary industries related {o fishery, are mmeasmg in all the areas, and the fishernien in Gwadar
increased from 5,671 per sons in 1976 to 6, 351 persons in 1978, a 12% increase. Table 4-2 shows
that the population of Gwadar was 19,727 in 1977, and that the fishermen’s population was

. 6,297 persons, equivalent to 32% of the city population. These figures clearly show that living is

based on fishery in Gwadar.’



4-3 Gross'Domeétic Product (GDP)

wale 4-7 and 4-8 show GDP/GPP (Gross Provmcml Product) of P‘llet'll'l and’ Baluch;stm
Province, respectively. Generally, the ratio of agr iculture Lo the total of CDP/(‘PP is 32% to 36%
and 41% to 45%. This shows that the weight of the agr tcultma! sector is stightly higher in
Baluclmtdn Province. On the other hand, fishery fwcounts for only 0.4 to 0.6% of the GDP in the
whole country, but 4% of the GPP in Baluchistan Province. In other words thc fishery sector

makes a large contribution to GPP in this plovmce At the same time, the contrlbutlon of

secondary mdush ies, such as manufacturing industry, is small in ‘Baluchistan Province than in the
whole: country ‘

The per capita national income in Paklstm was Rs 2, 165 in 1977/78 However, the per capita
provmcml itlcome in B'iluchlstan Province was approxnmately one half of the national level.

4-4 Production

The products in Baluclust’m Province are shown in Table 4- 9 dnd 4-10. The amount of

productlon is extremely iow in Bdluc}ustan compared with the other plovmces

_ The only industries in quhr consist of fishery and flshely ‘related ser\uces As descnbed in
detail in Chapter 5, dry salted flshery products are exportcd directly from Gwaddr to Sri Lanka,
and sharks’ fins and other processed fish products are exported to Europe by way of Karac]u

" Gwadar has no other special industry.
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Toble 4-1 Area, Population and Deunsity of Pak_isfan by Province

) Area Population | Population | Percentage Density  Share of Share
Locality (ko) 1961 1972 increase 1972 ) population | of ;‘srca
; {1,000 (1,000) (%) (personsfkm?®)  1972{%) (%)
Pakistan 796,095 42,880 65 ‘,309 523 82 100 100
| Male 22960 - | 34,833 51.7 '
Female 19,920. 30476 53.0
N.W.F.P. 74,522 5,731 - 8,389 46.2 113 129 94
Male 2,986 4,363 46.1 '
_Female _ 2,745 4,026 46.7 _
FATA 27,221 11,847 2491 349 92 38 3.4
Male 969 1,266 306
Female 878 1,255 395
" Punjab* 206,252 25,582 37,845 479 183 57.9 259
Male 13,644 20,340 491
Female 11,938 17,505 46.6
Sind 140,913 8,367 14,156 69.2 100 21.7 V7.7
Male 4,618 7,574 64.0
Female 3,749 6,582 75.6
Baluchistan | 347,188 1,353 2,428 79.5 7 3.7 436
Male 743 1,289 735
Female 610 | 1,139 86.7 .|
Note: 1) * denotes the figures mcludmg the population of Federal C‘lpitdi Territory of Islamabad.
2) NW.EP denotes North Wesi Frontler Province
.1 3) FLAT.A denotes Federally Administered Tribal Aréas.
' ~ Source: - Statistical Pocket-Book of Pakistan 1978 Statistics Div. Goveriment of Pdklstan
Table 4-2 Pbimlation by Area
v | Mg | Mgignone | i, | o
- 1) 2) - 3) 2)3)
1961 42,880 _ 1353 150, 628 N 8,146
| o %) % 3) % 2)3) %
1972 65,309 (3.90) . 2,428 (5.46) 304, OIO (6.59) 15,794 (6.20)
] P Y N S B
1977 73,430 (2.37) 2,865 (3.36) 388,050 (5.00) . 19,727 (4.55)
9 4 -
1983 86,900

Sources & Remarks

1)
2)

- opment Dept. 1975/76.

3)

4)

5)
Note: (
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Pakistan Economic. Survey E977I78 Fmancc Div. Econonlic Advisor’s ng _
'Developmenl Statlstlcs of Baluchistan Prov_mce, Govermment of Bdl_uchlstan, Planning & Devel-

District Census Report of Makran 1972, Ministry of [ntenor States & Flontler Repions
Estimate : :

The Fifth Five Year Plan {1978-83), Planmng Commission, June 1978,
)denotes annual growth rate of population.




Fig. 4-1 Population of Gwadar

(Age-Groups 1972 Census)
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Source: “Popul.a‘tion Census of Pakistan 1972 District Census Repbﬂ Makran,
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Table 4-3 Population of Gwadar by Area

(Unit: in =}5erso‘n$)

o 1961 1972 Growth Rate
Area - Census Census (%fyr.)
-Gwadar 14,304 (IOG%) 27473 (100%) 5.7
Urban | 8,146 ( 56.9) 15,794 { 57.5) 5.7
Rural 6,158 ( 43.1) 11,679 ( 42.5) 5.7
Source: “Popula.tion Census of Pakistan 1972 District _Census.Report Makran.
Table 4-4 Labour Force by Sector and Area -
. . p o : Fisher'nién-
Year (inoézgo)' Agr%sts;};r} Fishermen ' Engaged it Worked in -
' ’ (x 1,000) : Marine Baluchistan Coast
| N 2) Y 8 4)
1961 28,897 15,422 II_0,000 " 66,000 17,000
- D ogl N g M gl ) g A g
1972, 44,012 (3.90) 25,342 (4.02) [176720 (440) | 93,825 (3.28) | 28,600 (4.84)
o Do s, 4y Hooof
1977 9484 (2 kYD’ 29,190 (2. 86) 217,173 (4.21) 92,836 (2020 | 17,636 (~10.15)
_ S6) S . 4 ‘_'4)‘.' S L
1978 49 400 (20.17) 29,1{-1_6(450.15) 1228410(5.17)| 98227 (5.81)| 17427 (21.20)

Sources & Remarks: - ‘ : .
67.39% for TOt'ﬂ Populatlon accordmg to St‘ltlSHCdl Pocket BOD]\ 1978 Stdtlsucs Div. *

53 37% for Total Labour Forces, accordmg to Pakistan Stdt]SllCd] Year-Book 1977, Statistics Div.
57.58% for Total Labour Forces the samne as 2)
‘Hand-Book of hshe,ry Stdtlstlcs of P‘lklstdn 1978 anc F;shenes Dept

1y

2)
- 3)
4)
5)

.. 6)

- Note: (

Estimate

"The Fifth Five Year Plan {1978-83) Pldilm!lﬂ Commlsswn June 1978,
) denotes annual growth rate of labour force.
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Table 4-5 Fishcrmen Engaged in Marine and Ialnd Fisheries (1959 - 1978)

Year

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

1976

1977
1978

1959
1960 -

Marine _
Karachi and B;:l'!uchislan Total Inland Total
Sind Coasts Coast O o
37,590 13,936 51,526 38,000 89,526
44,438 15,785 60,223 40,000 100,223
49,000 17,000 66,000 44,000 110,000
49,900 17,655 67,555 44,000 111,555
50,808 17,800 68,698 44,000 112,698
51,957 17,961 69,918 44,000 113918
52,153 17,961, 70,114 44,000 114,114
53455 18,720 72.175 44,000 116,175 .
55.166 19,486 74,652 44,000 118,652
56,820 24,726 81,546 48,292 129,838
58,240 43772 102,012 53,772 155,784
© 61,000 28,600 89,600 73180 162,780
62,520 28,600 91,120 72,878 163,998
65,225 28,600 93,825 82,895 176,720
70,770 25,200 | 95,970 37,237 183,207
72,000 25,200 97,200 100,984 198,184
73,500 25,200 98,700 108,597 207,297
74,100 17,868 91,968 113903 205,871
75,200 17,636 92,836 124,337 217,173
80,800 17,427 ' 98227 130,183 228410
(82%) (18%) (100%) :

Source: “Hand B(}o.k_'.(')f Fisheries Statistics of Pakistan 1978" Martine Fisheries Department,

Government of Pakistan
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Table 4-6 Fishermen Engaged in-Fishing Indu.stry on Baluchistan Coast by Area
' (1976 to 1978)

(Unit: in number of persons)

o s Hwani Gwadar Pasni | Ormara [ Sonmiani .
Category of Fishermen Year Area Area Area Arca Areq Total
o _ 1976 | 968 | 3961 | 2,325 | 1374 | 3886 | 12,514
Fulltime fishermen 1977 | 992 | 4236 | 2418 | 1374 | 1,992 | 11012
1978 | 1,001 | 4265 | 2496 | 1374 | 2014 | 11,150
. 1976 145 550 575 465 200 1,935
Part-time fishermen 1977 159 . 610 640 465 340 2,214
' 1978 162 620 | 690 35 356 1,863
_ _ 1976 © 50 500 320 145 100 1,115
Occasional fishermen 1977 60 725 367 153 ©522 1,827
1978 62 730 384 20 540~ i ,736
Other ﬁs'he'rmen 1976 390 660 387 246 . 621 2,304
engaged in secondary - ' 1977 475 726 . 478 246 658 2,583
and tertiary fish industry 1978 485 736 527 246 684 | 7 2,678

lo7e | (100)|  (100) | (100)| - (100) |  (100)| (100

4710 | 6,351 4,097 1,675 | 3,594 | 17427

1,553 5671 3,607 | 2230 4,807 | . 17,868

g ot o7y | (108.56) | (111.04) | (10820)| (10036) _(73.06) |~ (98:70)
S o o 1,686 | - 6297 | 3903 | 2238 | 3512 |. 17,636

| gyg (11001 | (111.99) | (113.58) | (75.02) | (74.77) | (97.53)

-~ Source:” Directorate of Fisheries, Government of Baluchistan.
C Note: ( ) denotes percentage to the year of 1976,




Table 4-7 GDP/GPP and Fishing Industry in Federal Pakistan & Baluchistan Province

{Current’ Factor Cost)

1972/73 73474
Factors (Rs. 1,000) ' (Rs. 1,000}
Federal 1) Baluchistan 2) Federal 1) Baluchistan 2}
_ o h % % _ - %
Agriculture 21,007,000 (36.2) 5,040 (41.2) 28 084,000 (352) 6499 (45.0)
Crops 15,179,000 (25.1) 2,641 (21.6) | 19,108,000 (240) 3433 (22.7)
Livestock 6_.1'69,00(')'(10.2) 1891 (154) | 8,247,000 (10.3) 2421 (16.0)
Fishing 379000 ( 0.6) 501 (4.1) 476,000 ( 0.6) 636 ( 4.2)
Forestory 180,000 { 0.3) 7 ( 0.1) 253,000 ( 0.3)" 9 ( 0.1)
Mining & Quarrying 386,000 ( 0.6) 595 ( 4.9) 560000 (07) 714 ( 4.7)
Manufacturing 9415000 (15.6) 386 ( 32) | 12271000 (154) 417 (132)
Construction 3298000 (38) 552 (45) | 3,114,000 (39) 701 ( 4.6)
Electric & Gas 955,000 ( 1.6) 71 ( 06) | 1,217,000 ( 1.5) 83°( O.S)'
Transport, Storage & Comm. 4,_275,000”( 7.1) 1,406 (11.5) 5,585,000 ( 7.0) 1,870 (1"2.4)
Wholesale & Rétail Trade 8.490.000 ( 14.1) 1,177 ( 9.7) 12,183,000 (153) 1,565 (10.3)
Banking&lhsumhce 1408000 ( 23) 681 ( 56) | 1,801,000 (22) - 865 (5.7)
Ownership of Dwellings 237000 (37) 69 (06) | 2868000 ( 3.6) 88 (0.6)
Public Administration &Defense 4.430,000 ( 7.3) 1,170 '_(':'9'.6). 5,750,000 (7.2) 1,404 ( 9.3)
Services 4636000 (7.7) 617 (56) | 6363000 (8.0) 867 (5.7)
GDP 60,437,000 ( 100) 79,796,000 ( 100)

GPP (Gross Provincial Product)

Per Capita Gross Income (Rs.)

933

12,210 ( 100)

507 . .

1,197

15,133°( 100)

596

 Sources: 1) Pakistan Statlst:cal Yearbook 1977 Siatistics Div. , Governinent of Paklstan
7) Development Statistics Baluchistan Province, Government of Baluchistan.



Table 4-8 GDP and Fishing Industry in Federal Pakistan

(Curreni Factor Cost)

Fectors 1974/75 D 75076 D 76/17. B 77778 D
actors (Mil. Rs) (Mil. Rs) (Mil. Rs) (Mil. Rs)

. % o % % : %

Agriculture 33,533 (324) 38,338 (32.0) | 43,512 (32.7) 49,422 (32.4)

Major Crops

18,268.(17.7)

20,572 (17.2)

22,484 (16.9)

27,064 {17:7)

Minor Crops 5,003 ( 4.8) 6,030 { 5.0) 6,963 ( 52) 7,856 (.572)
Livestock 19,629 ( 9.3) 1L130°( 9.3) | 13,261 (10.0) 13,518 (. 8.9
Fishing - 383 ( 0.4) 447 ( 0.4) 512°( 04) 1680 ( 0.4)
Forestry 250 ( 0.2) 159 (- 0.1) 292 ( 0.2) 304 ( 0.2)
Mlnmg&Quarrvmg 793 ( 0.8) 968 ( 0.8) 1,250 ( 0.9) 1,232 ( 0.8)
Man_ufacturmg 16',618'('16.1) 18,831 (15.7) 20,574 (15.5) 122,735 (14.9)
Construction 4996 ( 4.8) 6,739 ( 5.6) 7,376 ( 5.5) 8442 ( 5.5)
Electric & Gas 1,264 ( 1.2) 1,713 ( 1.4) 2,061 ( 1.6) . 2,504 ( 1.6)
Transport, Storage & 7,402 ( 7.2) 8329 ( 7.0) 9,119 ( 6.9 | 10,983 ( 7.2)
Comm. o L
Wholesale & Retail Trade 15,893 (15.4) 17,940 (15.0) 19,472 (14.7) 22,277 (14.6)
_ Banking & Insurance 2,612 { 2.5) 3,021 ( 2.5) 3,571 (2D 4,060 (27
Ownership of Dwellings 3766 ( 3.6) | 4356 (37) | 4930 (37 | 5484 ( 3.6)
Public Administration & S o : ' o
 Defénse _ _8,:113_ (_ 7.§) 9,322 ( 7‘:.8) 19,271 ( 7_,7) . 12:,09.1 (79
© Services 8,514 (.8.2) | 10,085 ( 8.5 10,702 ( 8.1) 13,342 ( 8.8)
GoP . |103,504 (100) - [119,642 (100)  [132,838 ( 100y  |152,572 ( 100)
Per Capita Gross Income. 1,512 1’720 1884 2.165
“(Rs). - : A _ 3
: Soﬁ:fce:' 1) “Pakistan Statistical Yearbook 19777 Statlsizcs Div., Government of Pakistan.

2} “National Accounis of Pakistan 1974/75 — 77/78” Statistics Div., Government of Palustan




Table 4-9° Prédugc.lion of Selected Crops by Province

(Unit: million tbn’s)

Lteins ' Year Pakistan Punjab Sind NWFEFP Baluchistan

Rice 1974/15 1232 1.15 1.05 10.08 0.04
15176 L 2.62 .21 1.29 0.08 0.04
76/77 274 1.33 1.29 0.09 0.03

Wheat 1974475 7.67 5.79 114 0,61 013
75/76 8.69 657 132 0.66 0.14
76/77% - — - - -

Maizc 1974/75 075 0.33 0.01 0.41 -
7576 " 080 0.39 0.01 0.40 -
76/77 076 0.36 0.01 0.39

Sugar-cane 1974/75 21.24 14.81 2.77 3.66 -

' 75/76 25.55 18.27 3.59 3.69 -
76/77 29.38 21.64 4.04 3.70 | -

Source: Statistical Pocket-Bouk of Pakistan 1978 Statistics Division, Government of Pakistan.

* means not available.

Table 4-10 Proﬂuction of Selected Minerals by Province

© (Unit: thousand tons)

ltems ' Yn:e'ar_ _ Pakistan " | Punj_ﬁb.' " Sind NWFEP | Baluchistan
Lime stone 1974/75 2,458 165 2,285 8 -
7876 | 3,249 1,137 2,11 1 -
| 76/77 3,288 958 2,329 1 -
Gypsum . 197475 599 582 6 1 -
75176 300° 284 . 4 12 -
76177 287 281 1 -
Rock salt 1974/75 404 348 - 56 -
75116 427 377 - 50 -
7677 336 276 - 60 -
Argonite/marble | 197475 36 - - 3 33
o 75176 35 - - 15 20
7677 35 - - 27
Gravel 1974/75 66 - 59 - 7
75176 46 - 46 - -
76477 41 37 = 3

Source: Statistical Pocket-Book of Pakistan 1978 Statistics Division, Government of Pakistan.
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Chap:ter 5 Present Situation of Fishery _: :
5-1 General

With rich fishing grounds located around Pakistan, the fishing ulctivi_tie's are carried out
extensively. In this chapter, the present situation of marine fisheries in Pakistan is described.

5-2 Fishe'ry in Pakistan

5.2-1 Qutline

It is S;lid. 'th'at.small's'chooi fish, such as sardine, "inChovy,: and ‘mackerel, form ialge:'fesoilrées '
in some placea of the Indian Ocean, the Arabian Sea, and other areas where the flShng is not
intense. Also, it is p0331ble that ShdHOW sea fish in the northern Arabian Sea are promising species
for fish_cry, as they are distributed on thc_ continental shielf off P_akmtan. In the area along the
Makran Coast extending for about 600 km, there are reportedly more than 100:species of fish as
illustrated in Appended Table A 5-1. '

" Fish is the food rich in protcm mincral, and v1tamms and can prov1dc an 1mp01tant source
of ammal protein “to people. However, in P‘iklshn 1efr1gerat10n equlpment and effective
transportation systems reqmred for supplying fresh fish to the inland areas, are not dlwcays'
available, so that the intake of fish by pcople is still at a very low level (1.6 kg per caplta average).
The quantlty of fish exported is also grc'zt “and as a general trend, there is an increasing demand
. for figh.

522 C=atches

Cafches have béen increasing remarkably in the last ten yéars, as shown in Appended Table A
52 Ina breakdown of the total fish catch of 1978, the marine fishery accounts for 8‘8%, with
the Baluchistan ‘coast constituting only 23%, and the Karachi and Sind coasts constltutmg the
greatcr part at 65%. The catches for three ‘years, from 1976 to 1978, broken down into
subsistence ‘catches, and commermal and industrial catches, are shown in ‘Table 5-1. The handling
 for commercial and industrial fishery in the Baiuchlstan coast in 1978 was 65,096 tons with fish
'accountmg for. 62 717 tons, and slmmp for 2 379 tons, as shown in Table 5-2. Classifying the
‘ marme fish catch of 293,000 tons in Paklstan accordmg to human consumptlon and industrial
-use it is shown that the former is 48.5%, at 142 000 tons, while the latter is 51. 5%, at 151, 000=
Ctons (see Appended Table A 5 3). Making a further breakdown of fish used for human
consumptidn and sh’ﬁmp,_fis'h were 45.5% of the catch, “and shrimps were 90% of the catch.
Edlble fish is taken by gill net gencrally, while the fish used for livestock feed and fertilizer is most
often taken by trawler.
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5-2-3 Utifization-of Catches

"l he commercial and mdustrml catch of fish is utilized in the following ways:
‘Marketed fresh
Frozen
Canned
Cured A
Reducted to fish medl '
Of:the 1978 catch, totalitg 68,346 tons, the Bdludustan coast consumed 24% in thc forin of
fresh fish, processed 3% for frozen _ploducts, 36.3% for dry fish and dry salted fish, 21.9% for

fish 111eai,'-4.8% for fishermen’s subsistence use, and 10.4% for other purposes (see Appended

Table A 5-4). When cémpared”with the Karachi and Sind. coasts, the Baiuchistan coast lacks
~modern processing feléilities, 'refsulting in a large quantity of sun dried products. On the other
' hzm(l the share of local consumption of fresh fish has been increasing year by year. The propor-
" tion of domestic consumption to that of commercial and industrial catch was about 3:2, with
domestic consumption increasing (see Appended Table AS- 5).

5-2-4. Fishing Crafts

Along the Pakistan coast the trend of motonmtlon of the ftshmg c1afts in the marine fishery
is remarkable, and in 19?8 powered boats conshtute 33%, or 3,175 boats, of the total 9, 039 By
'drea the Karachi and Bmd coasts have 2,456 powered boats, 37% of a total 6,647 boatb while
the Bdlll(,hlsfdll coast has. 719 powered boats, 30% of a total 2,392 boats {see Appended Table A
5-6). Since 1975, there has been a trend of powexed sailing’ boats, and this trend.is likely to
continue, A centre mounted ‘outboard motor, with a long shaft, is used for plopelllng the sail

boats. The small horsepower outboard motors are imported mainly from China, America, {taly '

._ and Japan. "1"héy are of the engine power of 3 to 14 B.1.P. and use kerosene as fuel.

5-2-5 Fish_erinen

Flshermen eng'iged in the nmrme fishery are less than those engaged 111 freshwatel fishery,
- and were at 98 227 n 1978, as. shown in Table 4-5. Among the maune flshermen those working

'along the Bdluchlstan coast were 17, 427 or only 18% of the total However, ‘when the catch per
fisherman in the Baluchistan coast is compared W1th that in the Kdracln and Sind coasts, the
Baluchistan fisherman catches 3.9 tons/ye'n while the other hshermdn 2. 3 tons/year a pgreater
- ‘catch ratio of almost 2 timies. This result shows high productivity of flshery.on Baluchistan coast.

5-2-6 Export of Fish Products
The fishery situgtion in Pakistan in recent ya,ars are shown in Appended Tables A 57.to A
5-12. Based on the records of 1978, the following characteristics are seert.

The exports of fish in 1978 were 29,186 tons, a figure less than the previous year. When the
unil price per ton (by the kind of processed pxoduct) is studied, the table shows that the unit
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prices of shellfish and sharks” fins are high. Shelifish was 5,802 tons, or 20%, of the total exports,
but occupy 76% of the monetary value of the exports. . .

There are three kinds of plocessccl products, {rozen ploducl canned ploducts and fish meal
The frozen and Ldll]led products are all shipped for export, and 61% of the fish me"ti (29 238 -
tons} is shipped out.

Of the frozen plOdUCtb shrimp and 10bstel constitute motre than 90% in quantlty, and rank
top in monetary. value as well. The export toJ apan of these frozen products was overwhelmingly
large, totaling 8'3% of the 4, 229 tons. Main destinations of the frozen lobster were the U.S. A. and
France, and the lobster expmts to both these countries were 43%. Frozen fish destined for
Kuwait accountcd f01 55% of the total plOdLl(,lS

Only shrimp are canned presently, and they arc mainly for export and sczucely are ‘used

'domostlually Destined largely for the European Continent, two’ countries of France sind UK.

accounted for 761. tons or 60% of the total.

Inedible or small fish are processed mainly into fish meal, wﬁh 151 000 tons Ofiﬂt,dlble f13!1
processed into 29,238 tons of fish meal. Of this output of fish meal, 1 1,437 tons werc used as
feed for domestic poultry, and 17‘ 801 tons for export. The main destination in 1978 was West
Germany, and it accounted for 13, 810 tons or 78% of the total exported fish meal.

Classification of ﬁs!l exp01t commodlties is made into three items, fish, shellﬁ‘;h and

procossed products tomhng 29 186 tons The fish are classified into dry salfed fnh frozen fish -
“and chilled fish; totaling 4,649 tons, 468 tons and 41 tons respectively. Thesc const1tute 18% of

the total export. The exported dry salted fish was a total of 4, 649 tons, with’ 99% of the totdl

‘exp01 ted to Sri Lanka. Tiadltlonally, Sl‘l Lanka is the H‘ld_]OI‘ country of ;mp(nt of dry salted fish

from Pak:stan Reccntly, SriLanka hdb been attemptmg to reduce their foreign 1mports and to
1mpr0vo their self- suff1c1ency of food, $0. the e‘{port of fish from Pakistan is being rcducod The _
total chilled fish’ e:\pmtcd was 41 tons with 75%, or 31 tons exported to Kuwait. The export of'_

shellfish was ‘5, 802 tons; this amountmg to 20% of the total exports. Frozen pxoducts were the
'largest w:th shrimps and Iobsters accounting for 4, 310 tons. Dry simmps exported mainly to

Kuwait and Hong Kong, totaled 232 tons. Lobster export was 81 tons, less than 1% of the total

exports, but the price per unit is the hlghest of all exporls; it was expmted mamly to the U.S.A.

and France. .
Among the processed flsh products fish meal was the most common at 17,801 tons, or61%

“of the total exports;'in terms of the price, this was only 12% of the cxports. 13,810 tons, or 78%

of the total output of 17,801 tons, were exported to West Germany in 1978.

Export of the sharks’ fins in 1978 was 200 tons, with its greater part exported to Smgdpore
and Hong Kong.
5-3 Fishery on Baluchistan Coast énid in Gwadar

“5-3-1 . Catches

The catches. of each fishing port aleng the Baluchistan coast’ eXcept Gwadar in the last three

~years has been leveling off, as shown in Tablc 5-3. The fish catch of Gwadar is increasing

reimlrkably, registering a rise ‘of about 1.2 from the previous year., Rich in variety, 32 kinds of

__3 7_”



fish were caught in 1976 and 1977, as shown in Table 5-4. The greatest catch was sharks, whose
fins were used for processed goods. The next highest catch was' tuna, showing almost the same
quantity of cateh for the last two years. '

5-3-2 Fish Catch Distribution

(1) Baluchistan coast :
The cormercial and industrial catches of fish are utilized in the fo[lowmg methods on the
Baluchistan cmst, including Gwadar, as shown in Table 5-5.
. Fresh Marketed
Iced
Cured
Salted
cher processes _

_T’akihg catch in 19.78,.' he quantity of dry salted fish was the greatest, accounting for 24% of
the'totdl‘pr(')du‘cts or 65 09( tons. It was followed by sdlted fish, accounting for 22%, iced fish at
22%,fish medl at 21%, focal consumptlon at 10%, and dry fish at 1%.
 With respect to the weight of the processed products the quantlty of iced ptoducts was
greatest, as shown in Table 5-6, accountmg for 37% of the total products, or 37,423 tons. It
was FoHowed by salted fish. with 19%, local consumption with 17%, dry salted fish wrth 14%, fish
meal with 2%, and dry fish with 1%. . _

_ Wrth respect to the destmatlon of the processed products 4,3 351 tons of dry. sa.lted' fish or
12% of all products, are exported to Sri Lanka drrectly The other destinations of” the products
were Karachi, with 2_0,166 tons, or 54%, Turbat and inland consumptron with 6,344 tons, or
17%, and: the local consumption of the remaining 6,562 tons, or 17'% _

The trmds of the use ol fish products for three years, from 1976 to 1)78 indicate that the
qmntrty of export to Srr Lan}\a is decreasing, while the demand of Karachi and inland showed an
increase. The destinations of products by area seemt to depend upon the distance from Karachi to
each area, as shown Table 5-7 and Fig. 5- 1.

2) Gwadm
In 1978, the quantity of salted fish was ‘the gredtest as shown in l"dble 5-8, accountmg for
0% or 7,292 tons of the total products. It was followed by’ frsh meal at 26%, dry salted fish at
. 23%, iced fish at 12%, 10(,(11 consumption accounting for 8%, and other processed goods at 1%.
Wlth respect to Werght of the processed products, the quantity of salted fish was greatest,
dccountmg for 30%, or 3,646 tons “of the total ploducts (see Appendad Table A 5-13). It was
followed: by iced ptoducts qccountmg for 21%, fish meal at 17%, local consumptron &t 16%, dry
salted fish at 15%, and other processed goods at. 1%. .
~ With respect to the destination of the processed. proclucts l 4(3 tons 6f dry salted fish, or
- 12% of all products (79% of all dry salted [ish), are exported to Sri Lanka dnec_tly. The other
destinations of the products were Karachi, with 4,685 tons, or 39%, Turbat and inland
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consumption on the outskirts with 4,031 tons, or 33%, and local consumption of the remaining
2,020 tons, or 16%. Demand in Karachi and the upcountry appears to be increasing:

5-3-3 Fishing Crafts in Gwadar

As shown in Appended Table A 5-14, there was a total of 807 fishing erafts, including 376
powered fishing crafts and 431 sail béa’ts, in 1978, the percentage of powered boats standing at
47% in Gwad'n' The dimtjnsiohs of fishing crafts are listed in Appended Table A .5-15. Those
indicated in the upper part are normal in Pakistan, whereas the lower part of the figure shows the
dimensions of the typu,al fishmg crafts measured in Gwadar.

It is LOHCGIVJblB that there will be a gredter number of larger powered boats in the future but

for the present, there exist the following impeding factors:

(1} Lack of funds for motorization of'fishing boats, and for the buildihg of ﬁshing boats
larger in size _ '

(2) Shortage of spare engine p'lrts

(3) Shortage of petroleum and other fuei supphcs for boals

(4) Lack of materials for ship bLuldmg

534 F ishérmen
There were 6,351 ﬁshermen in Gwadar in 1978 {see Table 4-6). The uew per fl‘;hmg boat was

7 9 persons, and the catch per flshelmdn was 3.8 tons . :
The proceeds of a fish catch, in’ case of liatge scale vessel\; were dmded into 25% for the Shlp

- owner, _30% for the capiain and 45% for the crew.
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Table _S-l Nominéf Catch of Fish and 'Shr_imps Commercial, Indusirial
and Subsistence Caich .
(1976 — 1978)

{Quartily in Metric Tons) |

Nominal Catch

Axea "Commercial und Indystrial Catch Subsistence Catch - Total
1976 | 1977 | wors | 1976 | 1917 | 1978 | 1976 {1977 | 1978
Pakistan: - i84,559 | 245,074 | 270,782 | 21,100 | 22,880 | 22247 | 205,659 | 267,954 | 293,029
Marine: 163,368 | 219,516 | 243,656 13,800 15,300 14,150 *| 177,168 | 234,816 | 257,806

i) Kafachi and

, 117,795 | 155,168 1‘1;8,560 10,000 10,800 10,900 1 127,795 | 165,968 | 189,460
Sind Coasts : . -

i) Baluchistan
Coast

Inland: .21=,191 25,558 27,026 | 7,300 7,580 8,097 28,491 33,138 | -35,223

45573 | 64348 | 65,096 | 3800 | 4500 | 3250 | 49373 | 68,848 | 68,346

Source: “Hand Book ofFisheriés Statistics of Pakistan 1977 and “1978”
Marine Fisheries Department, Government of Pakistan

'I;able 5-2 Conic'rbial and Industrial Production of Fish and Shrim.p‘s'.
(1976 — 1978) '

" Quantity in Metire Tons

_ Total - S aFsh . f - Shrimps
Area — — . B
1976 1977 1978 1976 1977 | 1978 1976 | 1977 1978
Pakistan: 184,559 | 245,074 | 270,782 ] 162,285 | 224,559 | 251,383 | 22,274 | 20,515 | 19,399
Marine: 163,368 | 219,516 | 243,656 | 141,094 | 199,001 | 224,257 | 22274 | 20,515 | 19,399

i) Katachi and

R 117,795 | 155,168 178,560 97,585 | 137,120 | 161,540 20,210 18,048 17,020
Sind Coasts _ ) :

ii} Baluchistan
Coast

Inland: o210 | assse | o2na2e | 21,001 | 25558 | 27,126 o N I

45,573 64,348 | 65,096 43,509 61,881 62,717 © 2,064 2,467 2,379

Source: “:Hzmd Book of Fisheries $tatistics of Pakistan 1977 and “1978”
Marine Fisheries Departiment, Goverment of Pakistan



Table 5;3 Marine Fish Products by Area
C (1976 — 1978)

(Quantity in Metric Tons)

Year .- Jiwani . Gwadar Pasni Ormara Sonmiani - Total
1976 (8.8%) . (309) - Qo | uro) (21.4) (100%)
4,010 14,062 9,990 7.755 9,756 45,573

1977 (8.79) 309y - (22.1) (14.7) (23.6) (100%)
' 5,599 19898 | - 14,221 9425 15,205 64,348
1978 (6.1) (37.1) (20.8) (153) (20.7) (100%)
© 3958 © 24,125 13,551 9,962 13,500 65,096

Note: ( ) denotes share of fish products by area _
Source: Directorate of Fisheries, Government of Baluchistan

Table 5-4 Fish Products around Gwadar '( 1976 — 1977}

. (In Metfic:'fdns)' L

: Fish Products _ : : : F{SII Products

Name of Species Name of Species u :

| 1976 | 1977 - - 1976 1977
Sharks 1,930 2758 | Tumper 221 8
‘Skales 74 89 : Dolphin Fish 62 53
Rays : 1,328 1,078 - Snapper . 300 713
Sardine . 433 1311 " Grunter . . 318 | 280
Hilsa 327 ] 290 Seabrean 226 57
Silver bar Fish as6 372 | | JewTFish 715 | 1,138
Othier chipeide 112 1,825 o Croukers 312 590
Cat Fish 531 | 990 ‘King, Mackeral 582 844 . -
Eels_I .27 25 Mackeral . 365 276
Muilefs . 48 ©103 Tuna 1 ,948 1,949
Threadfin Fish 67 o3 : Bill Fish _ 185 © 332
Barracuéia' _ | 326 287 . Pomfrets 586 603
.Groupers . - 94 333 Flat Fish 55 o
Rockcod 71 | 239 o Prawi 526 489
Butter Fish © 219 97 Lobster ' 28 227
Leather Jacket 1,050 1,576 - | |
Trevally- 440 833 - . Total 14062 | 19898

Source: Directorate of Fisheries; Government of Baluchistan
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Table 5-5 Disposal of Fish and Fish Products on Baluchistzm C0a=st
(1976 — 1978)

(Unit: in fresti weight tons)

" ; : .Sent td
. Yocal Exported to Sent to :
Commodity Year Consumption Sri Lanka Karachi Turbat & other.| ., Total
S _ upcouniry
% % % % | %
| 19761 5352 (11.7) 5,352 (11.7)
Fresh fish 1977 | 6,086 ( 9.5) 6,086 ( 9.5)
1978 | 6,562 (10.1) | es62(t0.0)
1976 2300( 5.0)| 219 0.5) | 2519( 5.5)
Tced fish 1977 7,882(12.2) | 369 ( 0.6) | 8251 (12.8)
1978 11,838(182) | 385 0.6) }12,223 (18.8)
‘ _ 1976 3974 ( 8.7) | 2,001 (44) | 5975 (13.1).
Wet salted fish 1977 L4517 (7.0)| 10,701 (16.7) 15,218 (23.7)
1978 . 3,602 (1 5.6) | 10,880 (16.7) {14,482 (223)
) 1976 15,683 (34.4) | 3012( 6.6) | 3,123( 69) [21818 (47.9)
 Dry salted fish | - 1977 19917(31.0) | 1243( 1.9)| 621 ( 1.0) [21,781 (339}
1978 13,052 20.1) | 813( 12) | 1485( 2.3) |15.350 (23.6)
L 1976 - 225( 0.5) 225 ( 0.5)
ish maws & 10 ; S
i 1977 924 ( 14) 924 (1.4
: 1978 603 ( 0.9) 603 ( 0.9)
1976 7653(168) | 7,653 (16.8)
* Fish meal 1977 9,678 (15.0) - 9,678 (15.0)
1978 13,571 (20.8) 13,571 (20.8)
: 1976. 1,391 ( 3.0) 1391 ( 3.1)
Iced Prawn 1977 1472 ( 2.3) 1472 (2.3)
' ' 1978 1,521 2.3) 1,521 ( 2.3)
1976 450 10y 49(0.1) | - 499( LI)
Dried prawn 1977 474 0.7) 67(0.1) | - 541( 0.8)
1978 246 ( 0.4) 72( 0.1) 318 ( 0.5)
. 1976 141(03) | 1 141 03)
Iced lobster 1977 . 398 ( 0.6) 1398 ( 0.6)
1978, 466 ( 0.7) - 466 (.0.7)
1976 | 5352(11.7) | 15,683 (34.4) | 19,146 (42.0) 5,392 (11.9) 45,573 ( 100)
Total 1977 | 6,086( 9.5) | 19917 (31.0) | 26,587 (41.1}.| 11,758 (18.4) | 64,348 (100)
1978 | 6,562 (10.1) | 13,052 (20.1) | 32,660 (50.1) | 12,822 (19.7) |65,096 ( 100)

Source: . Directorate of Fisheries, Government of Baluchistan
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Table 5-6 Disposal of Fish and Fish Products on Baluchistan Coast

(1976 — 1978)

(Unit: in dried weight tons)

: . ' : Sent o
f g . Local Exported to Sent to - TR ,
_Commodlty Year Consumption Sri La_nka e Karachi I“{:i;::togslgil;el VI_‘Oldl
% % % % %
1976 | 5,352 (24.5) - | 5,352 (24.5)
Fresh fish 1977 | 6,086(17.8) 6,086 (17.8)
1978 | 6,562 (175) | | 6,562(17.5)
1976 C23000105)] 219 1.0y | 2519 115).
Iced fish 1977 7,882 (23.0) 369 ( 1.1) 8251 (24.1)
1978 11,838 (31.6) 385 ( 1.1) | 12,223 (32.7)
: o 1976 1987 ( 9.1)| 1,001 ( 4.6) | 2988 (13.7)
© Wet salted fish 1977 2258 ( 6.6) 5,351.(15.6) | 7,609(22.2)
o : 1978 1,801 (‘4.8) 5,440 (14.5) | 7,241.(19.3)
- 1976 5208 (24.0) | 1003( 46)| 1041( 47) | 7272 (33.3)
_ Dry salted fish - { 1977 6,639 (19.4) 414 ( 1.2) 207 ( 0.6) | 7,260 (21.2)
1978 4,351 {11.6) 271:( 0.8) 495 ( 13) | 5,117 (13.7)
- N 1976 ' 78 ( 0.4 78 (10.4)
s maws . . . .
Shak fins 1977 308 (-.0.-9) 308( 0.9)
1978 201 (05) 201 ( 0.5)
1976 2551 (11.7) 2551 (11.7) |
Fish meal 1977 3,226 ( 9.5)| 3,226 ( 9.5) .
1978 4,523 (12.1) 4,523 (12.1).
. 1976 825 ( 3.8) 825( 38)
Iced prawn 1977 1,104 (-3.2) 1,104 (3.2) |
1978 1,217 { 3:3) _ 1217(33) |-
1976 150 0.7) 16(01) | 166( 0.8)
Dried prawn 1977 - 158( 0.4) 2(0D | 180(05) [
1978 8200 24(0.0) 106 0.3) |
. 1976 71( 03) o T(03)
Iced lobster 1977 199(.0.6) 199 ( 0.6)
' 1978 | _ 233 (10.6) 233( 0.6)
1976. | -5352(2455) | 5,228(24.0) | 8965 (41.1)| 2,277 (10.4) | 21,822 ( 100)
Total 1977 | 6,086 (17.8) | 6,639 (194) | 15,549 (45.4) 5949 (17.4) |34,223 (100)
: 1978 | 6,562(17.5) | 4351 (11.6) | 20,266 (53.9)|' 6,344 (17.0) | 37,423 (100)

Source: Deparlmeil_t of Fisheries, Government of Batuchistan
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Table 5-7 Disposal of Fish and Fish Products on Baluchistan Coast by Ares in 1978

(Unit: in dried weight tons)

Jiwani Gwadar Pasni Ormara | Sonmiani j . Total

Local Consumption _ . . _ ‘ oo
623 2,020 | 1,605 | 1434 880 | 6,562
(9.5%) | (308%) | (24.5%) | (21.8%) | (13.4%) | (100%)

Export to Sii Lanka : . S
— 1463 | 1,291 1,597 {1 — | 435
(33.6%) | (29.7%) | (36.7%) (1009)

Sent to Karachi ) : S . _
1,729 4,685 3,157 | 1406 | 9,189 | 20,166
(8.6%) | (232%) | (156%) | (7.0%) | (45.6%) | (100%)

Sent to Turbat & other : S
up country 336 4031 | 1,636 | 341 - | 6344
' (5.3%) | (63.6%) | (25.8%) | (5.3%) - | (100%)

. Total _ .
2688 | 12,199 | 7,689 4778 | 10,069 | 37,423
(72%) | (32.6%) |(20.5%) | (12.8%) | (269%) . (100%)

Source: Department of Fishéries,.GOVer'nment of Baluchistan
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Table 5-8 Disposal of .Ffsh aud Fish Products in Gwadax
(1977 — 1978)

(Unit: in fresh weight tons)

i . B e " Sent to
Lo Local Exported to Sentto |
Commedity Year - . o : ; - Turbat & other Total
Con‘s.gmptlon Sri Lanka Karachi upeountry
% % % % %
r‘ ffxl 1977 | 1,970( 99) 1,970 ( 9.9)
e s 1978 | 2,020 ( 8:4) 2,020 ( 8.4)
L 1977 - 11 0.1) 1101
[ced fish : A . . N
1978 1861 (7.0 115 05) | 1,976 ( 82)
L 19717 678 ( 34) 17308 (36.7) | 7.986 (40.1)
Wet salted fi -
et sate ?h 1978 - 7,292(30.2) | 7,292 (30.2)
R I U 4942 (248) | 376 ( 18)|  437(22) | 5,755(288)
D fish | 31! (2 . 3
fysa"eé " 1978 4390 (182) | 390( t.6)]  810( 34) | 5,590 (23.2)
Fish maws & 1977 210 ( L.1) 210( 1.1)
Shark fins 1978 150 ( 0.6) 150 0.6)
_ 1977 3273(16.5)| 3273 (16.5)
Fish meal 1978 6,321 (262) 6,321 (2622)
1977 261 (13)| 261 ( 1.3)
leed prawn 1978 | 500 ( 2.1)| 500 ( 2.1)
_ 1977 174 ( 0.9) 32002 | 206 ( 1)
Dried prawn 1978 6( ) . : -6 (. -)
. 1977 226 ( 1.1) 226 ( 1.1)
loed lobster 1978 | 270 i.1) 270 ( 1.1)
: 1977 | 1.970(9.9) 4942 (24.8) 5,198 (26.1)] 7,788 (39.2) | 19,898 ( 100)
Total 1978 | 20200 84)| 4,390(18.2) | 9.498(39.3)] 8,217 (34.1) | 24,125 (100)

Souice: Directorate of Fisheries, Government of Baluchistan
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Table 5.9 Disposal of Fish and Fish Products in Gwadar

(1977 — 1978)

(Unit: in dried weight tons)

by

2,020 (16.5)

: ; ' L Sent'to
. - - Local Exported to Serit to '
Commodity Year Consumption Sri Lanka Karachi Turbat & other Total
- upcountry
e % % % % %
_ 7 20.9 ' 970 (
Fresh fish 197 1,970 (20.9) 1,970 (20.9)
1978 | 2,020 (16.5) 2,020 (16.5)
, 1977 - 1 0N 11( 0.1)
Leed fish : A1C0.1)
cod st 1978 1861 (153)| 115 09) | 1976 (16:2)
o 1977 339( 3.6)] 3,654 (38.7) | 3,993 (42.3)
Wet salted fist
ctaalted fish |y o07g _— 3646 (29.9) | 3,646 (29.9)
‘ _ 1977 16470075 | 125( 1.3 146 16 | 1,918 (20.4)
Dry salted fish o : O : S
_ 1978 1463 (12.0) | 130 1D} 270( 22) | 1,863 (15.3)
Fish maws & 1977 70( 0.7) o700
Shark fins 1978 50 ( 0.4) 50( 0.4)
o 1977 1,092 (11.6) 1,092 (11.6)
Fish meal : : :
_ 1978 2,107 (17.3) 2,107 (17.3)
Cood orrem 1977 196 ( 2.1) 196 ( 2.1) "
ced pia 1978 400 ( 33) 400 ( 3.3)
Driod orawn 1977 '58( 0.6) 11 ( 0.1) 69 (. 0.7)
TE Taw : . X . .
P 1978, 2¢ ) - 2( )
Lo 1977 12( 1.2) 1120 1.2)
Iced lobst " L : :
COTTNE 1978 | _ bomscunf C13S(LY)
T"t ! 1977 .| 1970(20.9) | 1,647(17.5) | 1,992 (21.1) 3,822 (40.5) | 9,431 (100) -
ot 1978 1,463 (12.0) | 4,685 (38.5)F 4,031 (33.0)

12,199 (1(_}'0) :

Source: Directorate of Fisheriés, Government of Baluchistan
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Chapter &  Natural Environment
6-1 Geieral

- This area belongs to the monscon zone, with alternating NE and SW monsoons. It is also
s’ubject to the influence of cyclones moving west or north in the Indian Ocean and the Arabian -
Sea. Cbnsequehtly, e'onsiderable'wuves can be proclneed at sea and sufge =to_Ward the seashore.

The Heddldnd running ecast' fo west f01 about 13 km on the’ sbufh side of Gde'u’
composed of rehtwely soft rocks and is, 1helef0re subject to weaihelmg and erosion by the
action of the external forces of rain, w_md, wave, tide, and unrent, and the sea bottom in its
vicinity consists of finc sand or silt deposited thereon. In a stormy weather, littoral drift is active
on account of wave erosu)n at the Headland and -movement of the submarine sand Thus, with
the Lonsmletlon of port facilities, or dredging of the channel ‘the condition of littoral duft or
sittation may ch'\nge dl‘dSth'llly There will be then a posmblilty of needing to protect the .
adjacent seashore against eros_lon, or to engage in maintenance dredgmg.

With reference to the results of the suIveys heretofore conducted, the :Ilﬁ_tll[al-CDllditiOIIS in

'the vicinity of the Mini-Port isite ;ire described in sections 6-2 (o 6-6. In Chapjer 7 is reported the

result of the field sufvest of natural conditions conducted by the Japanese Study Team.

L 62 Topograpl;y

621 La_'nd CoMiguration

- The tOpOC’I"tphy ot the Gwadar area is charactenzed by three parts the Ilead}and The m'un—'.

‘ land and e connectmg smd Splt

fhe Headland stretches east to west for about 13 km, w1t11 a w1dth of about 3 ki to the west
and about 1. 3km to the east. 1t descends from no; th to south in a gentle slope the hlghest pomt‘

‘bemg about 150m The coastline s a steep chff and p:eciudes landing from the, sea. Makran

(,(mst the mamldnd is desert zone: where few planis f,low To the nor thedst of Gwadar Clty is
situnated Kohe Mech ‘which is ‘similar to the Heddland The geology is'a nver dnleeedent (not

‘ followmg the undulations but creating a valley dnd cross—cuttmg a cape). The sand sp1l where the
" city of Gwadax is situated is narrowest at about 800 ™ in the vicinity oithe Hcadland and is a
lowland stretehmg, in the form of a funnel lt has an dltltude of about-8.m at 1ts hlghest place

+ The site of the planned Mini-Port is about | km north of the south end of the sand spit This

I is on thc south edge of the tirban district of Gwadar. Itisa ‘flat sandy land, used for (lrymg fish at

present There are few houses or trees at the site. The western p1rt of the site is adjacent to a

. village and graveyard, and there is enough space-for installing ldnd fa.uhtles

'6-2-2 Submarine Topogmbhy: :
The available Cha‘:lt near Gwadar s “App’roaehes to G\Vc.lddi' PAK-II” p:re:p;lre(l by’ the

qu[stdn Navy in 1962 on the basis of a 1959 survey. “NL‘;PA[\ Report” contains a chart of the
southern part of the East Bay from the survey resttlts obtained by the Pakistan Navy in 1972,
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In addition, in Septelnborfof_ 1979 the-]apanese-Stu(ly T_c;nn‘cm"riéd out a detailed sounding
sor\"e_y over a 33 km? area (6 km x 5.5 km) in the southern part of the East Bay. The team made
a souo(liug chart on the basis of 200 m mesh and locally 100 m mesh sounding results. The i;hart
shows thal the sea. bottom in the southern part of the-East Bay has an almost uniform gentle

‘Slope the slope being 1/50 1/100 near shore, and 1/500 — 1/1000 offshore In the vicinity of
the Mini-Port site, a water depth of 2 m exists 1.5 km from the Sctting Out Pomt (‘QOP) and 3 m
at 2 km. The team assumed that the height of the Bench Mark obtained by tldﬂl level observation
;s DL + 3.422 n. '

6-2»3 Beach Erosion

In the Gwadar East Bay, the shore is eroded in some places, forming an erosion cliff in front
of the shore and a dune in.the back. At present, buildings around the Customhouse have been
" damaged, with the foundatlon scoured. Waves produced by easterly winds arc considered to be

the main cause of erosion, with the ordmary low swe[ls not hkely to causs erosion. ComparmD the
chart prepared in 1972 with that-of 1874, crosion is occurrmg near the town and in the back of
Ras Nuh, and dep031t10n is ocurrmg in the southwestern’ part. The littoral drift origmates from
sand beaches chffs dunes, rain erosion, sea ‘bottom scours; dnd rivers. The sand gra(lually moves
to the north, the speed of erosion est1mated tobe l mto2ma year.
Dunes move from west 10 edst and the sand eroded ‘out of the West Bay or the Headland
'.deposns in ‘the East Bay: Not scen on the sea bottom is the mica tlansported along the Indus
River, but at a water depth of 11 to 15 ni or greater is depOSlted ‘the gray mud . of crushed
mudstone. In the NE monsoon season, there is little sand drifting westward.

6-3 Geology :

The Headland is composed entirely of sedlmentary 10cks 1ts composmon complex The
Headldnd is mainly compnsecl of weakiy consolidated mudstone ‘called an Ormara Fom1t10:1
fornied m Pllocene to Pleistocene age. This layer is partmlly covered by a [ayer of hard limestone ‘
called a hwam F()l'mdti()n of the Pleistocene age and has durdbﬂlty against erosion. The lower
* mudstone is eroded readily by ram Or waves.

‘The sand spit is formed, for the greater pdrt by fme sand Lontammg a laroe quantlty of very
fine shell fragments. Weathered sandstone ex1sts m some places, and i is partlcul'irly vigible on.-the
east coast about 2 km north of the towi: At this site, the sand dunes are well developed

‘The mainland is composed of the Makran Coast Range consisting of mudstone formed before
-.the Headland in the Mlocene to’ Pl10cene ages, _Koh-e—Medl and Koh-e-Sur containing occasional
outcrops of the Jiwani formation and Ormara formation, and sand dunes. This area is considered
to. be formed under the influences of dislocation and folding due to the complex crustal
movements occurring in tho sdme périod_ as the Himalayan orogenic movements:
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6-4 Metem'ulogy.
6-4-1 Rain

The annual average precipitation is low at about 150 mm, with the NE monsoon season of
December to February accounting for about two thirds of the rainfall. The rainfall is n:ot:r'e'guldr
and dry weather is apt to continue for 2 to 3 years. In Februaty to August, a sand or dust storm
can be ploduced near the coast. The rivers have the water flow only immediately after a mmfd]l
with exposed ehffs and muddy banks eroded greatly by precqntaﬂon

6-4-2 Wind

" Although windstorms are not frequent, they are regitlar, The climate s "d_ivided into two
easbns‘ SW monsoon season of mid-May to mid-September and NE mensoen' sgason of

‘December to Febriary. In the other months, emergence of winds is not regular but are affected

by the rise ahid fall of the monsoon lows

Dec. — Mar.: Surface wind is weak In the morning, N — NE land wind; In the afternoon,
SW sea breeze (wind velocity, 4 — 6m/sec), At 1000m above the ground, W
— NW (velocity, 6m/sec). '

Apr..— Jun.: S5W - W (velomty, 6m/sec).

Jul. — Sep.: In the mormng, E - SE In the aftemoon SW.

Oct. — Nov.: Land and sea winds; Sea winds at a ve10c1ty of 4 — 5m/sec.

In the northern Ar'ibmn Sea, the wind conchtlons differ from the cast to the west. Accoxdmg

| to the reports of 4,000 shlps the wind’ dlrectxon is WSW i 1n the east and SW in the west with both
" having a wmd speed of about 14 m/sec maxirhum. Strong winds occur from June to Septer_n_ber

(2% of the t:me)

‘In summer, -the low moves mland and the wind dlrectlon becomes SW. In winter, the Eow
moves onto the Arabian Sea, and the wind drops, This can be expressed as follows.

Nov. - Mar.:  Low wind ve10c1ty, Sea wind 4 — Gmlsee (in the afterncon)..
Apr. — Jun.: SW to W, 6 — 8m/sec.
Sdul - Oct SW ‘8 — 10m/sec(in the- afternoon)

Dust storms occur several times a year. Cyelomc storms are rare along the coast occurring
only once or twice dunng the pemod of 70 years from 1891 to 1960. From January to March,

the weather is caim _
The tracks of eyclones commg from the Ardbmn Sea and storms occurrmg in the Bay of

| Bengal, either make a Shdl‘p turn toward the Gulf of Kutch, or pzoceed over the Arabian Sea from

east to west and diminish in the Arablan Peninsula. This brmgs some storm surge to the Gwadar

seashore.
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' 65 Sea Cdniiftions
6-5-1 Tides’

i The tides at Gwadar have been detelm med by the- Jdpdnese Study Tuam to be the tollowmg
They are oenemlly dmmal and have a f_.,itidt mequahty in height.:

- MHWL . +2.29m
MLHW +1..7'_3m
“MHLW +0.83m
' MLLW T H0.2Tm

TIIESL tide levels have little relation w1th those at Karachi. Due to the entrance of the Persian
Gulf the time of the tides is delayed flom th'st at K'xraclu
. At the spring tide of the summer (wmter) bOIStELC the phases of diurnal ‘md semlduumi tldes
coincide, 1esult1ng in a great tide range. . .
A Storm nde of about 80 ciiv was recmded at Karacln in 1902 A se;che w1t11 wave helght of
about S cm and with a period of 2.5 minutes was observed at Karachi. There is recorded a storm
surge’ of about 45 cm'at Karachi, when a cyclone.moved over the Arabian Sea about 500 —

700 km away.

6-5-2 Currents

The: ocean eurlent flows wnh the earth’s rotahon runnmg east in the Arabian Sea The tidal -

current runs east w1th the flood tide, and west with the ebb tide, and is ofa speed less than 0.5 kt
. in the spring. In the SW monsoon season, the current dsrectlon is - 1dent1cal with the wind
(hre(,t;on and the speed is close to' 1 kt. The Lastbound current prevails (w1th an emergence rate
of !/'3) except in November dnd January when the curfent flows west. Near Ras Nuh, an
eastbound current of 4 kt was observed.

6-5—3 Waves

Depressmns traversmg the coast in June. produce a wmd of 15 = 18 rn/see whlch generates
swells and wave surges. The maximum mgmfzcant wave helght so far cstlmated is 4.5m.

In the SW monsoon’ ‘season, 1119,11 Swells come from the fdr south, in the Arabldn Sea. The_
wave. height is 3 —4:5 mat Karachl but less than 3 m in the western part, with the wave direction

SW - 8. Wind waves due to chma_tLe disturbances are preduced in summer, with a wave height as

-gieat-as 4.5 {6_ m in t_he: offihg. Clim;'aiti_c_.disturbances may occur in winter, but their emergenee is

. rare. However, winds of a Spced of about 15. mfs and a duration of about 24 hours may occur in
the S — W direction, so that the genemted wives grow as high as 6 m. :

Shallow water waves are in the dut,ctlon of SSW ~ SSE, and swells from deepwater waves of

| helght of 2.5 ~ 3. 3 m dn(l a period of 11 — 13 seconds eiter into the Gwadar Bay with

tlansf_ox nmtl_on. in the Bay, steep ‘waves wnth_ a height of .about 1 m and a period of c_ibout_S-

seconds have been observed (in July). Waves_ due'to an easterly wind are less’_'than the above, and
in front of the town, the waves are Eess-th_:m 1.5 m. (In the case of 2 wave direction of SSE, the
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wave height is 2.5 m; the wave brc“iking.depth _— 3.6m; dlstance of wave bredkmg from thc
shore, 150 — 900 m, but varies dependmg on. the tidal level). :
' From the isobars and wind dueotxons, swells will be WSW in the east coast and S‘SW in the
" west coast. Wcstclly swells coming from the Gulf of Oman are lower than lhose from the Arabian
Sea. Swells plodu(,ed when a storm moves bver the A1ablan Sea about 600 - 700 km ¢ ‘IWHY are
also equally low. R ' ' o
The SW monsoons arc-of suffi(nently great size and duntlon so that they are mdturbd when
they reach Gwadm Thus the ‘wind velocity is estimated at 13 — 14 m/sec; the period at 4 4
15.5 seconds (average peuod at 10 scconds); mean wave height H = 3.2m; and mgnmccml wave
height (1, 3} equals to about 4 m.
From wavegauge observations conducted at Karachi, the followmg qpectm were obtained:
Period T= 6.5 85scc (Emergence 16.5%)
T= 85-105sec  (Emérgence 26.5%)
'l‘=' 10.5 — 12.5 sec . (Elﬁérgchcc 19.8%)
=12.5 — 14. 5 sec {Emergence * 4.2%)
”l he SW monsoon. occurs -on the east coast of Africa. It develops as it moves over the Alabl‘Ul
Sea and is at its he]ght at the west coast of the Indian Ocean. The swells show the following

emergcnce I‘ltCS

Wave height '. H.= below 0.9 m (Emcwence 85— )0 )
C H=09-3m (Emergence 10—15%)
‘"H=above3m (Emetgence, rare)

Emergence of swells is shown in Table 6-1 and Fig. 6-1.

6-5-4 Water Quality

Watel tempemtlne is hwhest at ”9 Cin Mdy (umnedldtciy before the SW Monsoon season)
In mid -surnmer, it dechnes to 27°C, on account of upwelling water. In Octobar itis 26 — 27°C
. =0w1ng to dampmg of the SW monsoon and fall of the atmoqphenc temperature In February, it 1s '
Iowest at 22°C. The ‘;alt content is 35 5%, or higher in summer and 37%o in wmter on account

of the intensive solar radiation. Ihe spec:ﬁc glawty is 1.025 - 1.029.
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Table 6-1 Percentage Frequehcy of Swell Exceeding:
8, 4", & 1' for Different Directions

North Western Arabian Sea _
Frequency of Swell Exceeding

North Eastern Arabian Sea
Frequency of Swell Exceeding

Direction >t >4ft. >8fL >1ft. >4ft. >8ft
(%) (%) %) (%) (%) (%)
N 3.92 2.03 - 266 - 1.88° -
NE 5.66 1.25 - 258 038 - -
E 6.75 3.92 - 333 - -
SE 450 - 2.50 - - - =
S 967 5.92 067 383 1.17 -
SW 3440 2520 9.92 3360 2590 1225
W 675 - 183 - 1540 5.50 1.50
NW 125 - '

5.00

1084 . 083 —

The Meteoroleg.ical Atlas (1949) of the Royal Nairy Hydrographic Office based upon 23 years of records,

Swell 0 & Height 0’

1
3.

e
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Fig. 6-1

Swell at Gwadar

(Data Available from 1933 till 1938)
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6-6 Earthquakee
6-6-1 Characieristics of Earthquakes in South West Asia

(1) Earthquake Zone :
Earthquakes occur relatwely frequently in this district, but no great earthquakc ZOne, suoh as
the Pacific “Ring of Fire™ or the Atlantic earthquake belts, is found. ' '
Gwadar is located at the west end of an earthquake zone. which passes through Hindu
Kush-Kashmir- Hlma]ay ~Assam as well as Rangoon- Sumaha—]ava “and meets the Pacific earth-
. quake belt near New Guinea. .
There is another earthquake zone which runs from ‘the southern part of Iran (nmth of
‘Hormuz Straifs) i ifi the nor thwest direction to the eastern part of Turkey.

(2) Frequent Earthquake Districts

. Swarm - ear thquakes of deep focus oceur ‘frequently near 36°N 71°E in the Hindu Kush
Dlstnct of the northedst part of Afghanistan. Twelve such earthquakes were. recorded durmg the
78 years between 1900 and 1977: one earthquake of MS8.0 (M: Magmtude), six of 7. 5 <SM<80
and five of 7.0 € M < 7.5. The depth of the focus was a]ways around 200 km. :

arthquakes of M2 7.0 oceur frequently also in Tadzhlk Klrglz and the east part of Uzbek

in the USSR. Ten such earthquakes were recorded durmg the last 78 years, Tne largest one was
- M8.0(1907), with a shallow focus.
' Five earthquakes of M>7 have occurred during the last 78 years near Quetta Clty, in the west
part of Pakistan. The largest one was M7.5 (1935), the focus was shallow.

(3) Damages by Larthquakes
'Hcavy damages and casuallies have been recorded by following’ ealthquakes
1907 (M3.0) " Afghanistan-USSR border: 15, 000 houses destroyed
1929 (M7.1)  Iran-USSR border: 3, 253 fafdlltlt}'s
1935 (M?.S) Quet_ta Barthquake: many casualties
1957 (M7.1) © Iran: 2000 fatalities |
1957 (M7.2) Wéstern Iran 1392 fatalities
1962 (M’? 1/4) Western Iran more than 10,000 fatd]l‘nes and many injured °
1968 (M?r 7 l/4)han more th'm 11, 000 Fatalities and 6,000 m_]ured
1968 (M’? 0)  Iran, more than 2 000 fdtﬂlltlBS
]972 (M7) : Southern Iran: 5, 374 fatalities and l 710 mjured
Earthquakes causing heavy casualties oceur frequently in Tran. However, the damages seem
relatively smali in Paklstdn, excluding the Quetta Earthquake in 1935.

(4) Ldrge Ea1thquakes

Four earthquakes of M>8 0 and twelve earthquakes of 7.5 M <8 0 were reeorded during
the period of 19001977 in Southwest Asia.
The four earthquakes (M 28.0) are as described below.



1905 (M8.6) Eastern Kashmir - _
1907 (M80)  Afghanistan — USSR border
1909 . (M8.0) Afghanistan r~‘-.US_SR border (Hindu Kush)
1945 ' (M8-1/4) ' Near coast of West Pakistan
The f‘ocusés'wcre'shallo'\ﬁ', except 1909 (MS.O). . _
Reference Materials: “Chronologiéa‘l Table of Science™ 1975, 1978, 1979 edited by Tokyo
Astrono_mfcal Observatory. ) : '

6-6-2 _Eafthqnakes in Pakistan

'(l) (,ldssmcatxon of Regions by Earthque Frcquency
Frequcnt Earthquake Regions -- Kashmir, northwest part of Baluchlstan (neal Quet a}
Relatwely Frequent Earthquake Reglons — Northwest border, notthern part of Punjab, near
Karachi, province of Balunhlst‘m Lxcludmg the area near Quetta '
Infrequent Earthquake Regions — East side of River Indus. in the’ provmces of Punjab and
‘Sind

.(2) Fdrthquakes at Makran Coast

E Edrthquakes do not ocecur frequently in this: reglon However an earthquake of MS 3 and an
_'eftrthquake of M7.3 occurred in November of 1945 and ‘ini August of 1947, respectively. Ad-
ditionally, several earthquakes smaller than M6. O have been recorded.

- The earthquakes of M8.3 (1934) and M7.8 (1933) which are recorded offshore of Ihngol in
the Arabian Sea cannot be confirmed by this study

It may be uonc]uded that there is a probability of an earthqudke of M 2 7 9 once in every
100 years w:thm 100 km from Gwadar and once or twice in every 100 years wlthm 200 km:.
Referen(,e Material: “Gwadar Fish Harbour Pre].intin'ary Pl;inn‘ing Report™

August 1977 NESPAK :

(3) De51gn Selbmlb Coet fac:ent :

Acc01dmg to the Seismic Zones of Pdklstan Gwadar DlSi‘I‘lCt bclongs to Zonc II and the
seismic mtensxty is g/ i0—gf15. The seismic mtenslty “of Panm Dlstnct wluch is adjacent to
Gwadar, is gwen as g/5-g/10. It seams that the earthquake of 1945 was considered for this deci-
_31011 It will be reasonable to apply the horizontal seismic coefficient of 0.1 to Gwadar in view
of the r'zrity of large ear_thquakes. '



Table 6-2 Big Earthquakes in South-West Asia

.\'cur Mo:nth Day ht:‘c(";: | N E Region Year | Month | Day h::l%;: M E |Region
1905 4 | 86 |33 716 A 1935 4 | 11 v 363|535 F
9 26 | 7.1 |29 74 : 5 30 | 75 }295 | 66% | C
1906 | 10 | 24 | 71 |40 |68 .| B 31 | 1 | 14 | 712|364 | 704 | A
1907 4 13 70 |365 (705 | A | 1943 2 |2 70 tasw |70n [ A
10 21 8.0 | 38 69 "B 1944 9 27 .| 70 |39 |7 | B
1909 1 23 77 |33, |50 F 1945 | 11 | 27 g4 [ 24u 163 | ¢
7 7 | 1% J3es |05 | A 1946-| 11 2 | 76 |41% |72 | B
7 | 80 | 365 | 705 | A 1946 | 11 4 |75 |a9% |s# | D
10., | 20 70 129 68 C 1947 8 5 7.3 [ 25% | 63 C
1911 1 72|38 |67 .| B 1948 | 10 5 73 1375 | 58 D
2. 7% |40 [ 73 B 1949 {3 4 |15 f36 |70 | A
‘ 7 7.6 |36 T0.8 A 7 0 7.6 139 7| 700 B .
1914 2 7.0. 1295 | 65 C 1954 3 31 |- |25 | s8
1921 | 11 15 7% | 365 | 705 A 1955 4 Vs |10 |40 |75 | B
1922 {12 6 75 | 365 | 705 A 1956 § 7.6 | 35 615 | A
1923 9 1 17 7 [355 | 55 F 1957 7 71 |36 |83 F
19264 9 -2 70 | 335 | 59 "E R B ) 13 7.2 .| 345 | 48 F
T 0 [ 22 7 | 405 | 45 1962 | 9 1 | 7% | 355 | S0 F
1928 | " 8 21 7} 355 | 59 E 1965 | 3 4| %363 [ 707 A
1929 3 1 7.1 | 365 | 705 A 1967 | 11 23 | 6%-7 | 145 | 520
5 10 71 |38 58 D 1968 | '8 31 | 7-7% | 34 59 | E
1930} 9 22 9 388 | 70 B N S 1 7.0 | 34 582°| E
1931 | 4 27 2 387 | 46.1 1972} c4 | 10 7 284 [528] G
8 |24 | 70 30w ]em |- 974§ 7 | 30 | 74 | 364 | 708] A
L1 os 27 74 | 29% | 674 C ‘ 8 |11 173 [39s5 7388
1934 | 6 13 | 70 [215 |25 | ¢ 1976 | 4 g | 7.1 ]403 [638] D
T s [T} 111404 (6351 D
1977 3 21 70 | 276 | 564 G
Region A Hindu Ku_sh _(At'gl_mnistan) .
B . Eastemn Uzbek, Tadzhik, Kirgiz (USSR}
C - Western Pakistan .
D Tur!;::}erl, Uzbek (USSR)
E  Eastemn Iran
F Western Iran
G Southern Iran



F ig. 6- 2 Epmentens of Big Earthquakes in South-West Asm
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Fig,

6-4 Seistic Zones of Pakistan
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