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Preface

in gpite ot the uncertalnties surrounding the predicled climate changes, greenhouse gases seem to
have accumulated in the atmosphare ta auch a leval that the changas may have starled and their cantinuation
may now be inevitabla,

The environmental problams agsociated with the potantial impact of expacted climate changes may
prove to be among the major environmental problems facing the marine environment and adjacent coasial
areas in the near futura, Therefore, in ling with the Dacisicn of the Fourteenth Session of the UNEF Gavarning
Council on "Global Climate Change"”, the Oceans and Coastal Areas Programme Activily Centra {OCA/PAC)
of UNEP launched and supported a numbar of activities designed to assess the potential impact of climate
changes and to assist the Govaernments in identification and implementaticn of suitable rasponse Measures
which may mitigale the nagative consequences of the impact.

Task Teams on Implicaions of Cimate Change have so far been established for ning regions covered
by the UNEP Hagional Seas Programme (Mediterranean, Wider Caribbean, South Pacitic, East Aslan Seas,
South Asian Sezs, South-East Pacific, Eastern African, West and Central African and the Kuwak Action Elan
region).

The initlal objectives of the Task Teams are to prepare regional averviews and site-specific case
sludies on the possible impact of expacted cimate changes on ihe ecolbgical systems, as well as on the
socio-economic structures and activities of their respective regions.

The ragional overviews, are intended to cover the marine anvironment and adlacent coastal areas
influanced by or influencing the maring arvironment.

The regional overviews, preparad by the Task Teams are planned fo be presented 10 ihe
Imtergovernmental Meetings convened in the framework of the relevant Regional Seas Action Fians in order
to draw the countries” attantion o the problems assoclatad with expecled climate change and 10 prompl their
involvement in development of policy optlons and mepanse measures suitable for their region.

Once the site-specliic case studies developed by the Task Teams {(impadt studies) is achieved,
emphasis will be placed on providing assistance 1o natlonal authotities in defining specific policy options and
suitgble response measures,

To complemeant the actlvitles being undertaken by the Eastern African Task Team, a consullant was
commissioned to camy out a preliminary study on the disappearance of Maziwi Island off the Tanzanian coast
in the sarly 1980's. The siudy was undertaken in October 1985.

The tasks of the cansultant ware 10:

(il compare aeral photographs from diffierent years of the island;

fiif compile seismic and meteorological data for the critical period;

(i} carry out tiekd work areund the Maziwi corzl reel in order to ascertain the former position of

Maziwi Island; study the present topography of the reef; study the distribution of sand on the reef

flat and around the reef: eollact samples of sand for laboratory analysis: and estimate current
velacities, wave direction and ampliudas arocund Maziwi Island; and




(iv} carry out lahoralory analysis; mineralogical and granulomeiric proparties of the sand collected
from Maziwi coral reef.

This document is 4 comprahensive report on tha findings of the study as outlined in i) to (v} above,
including conclugions and cancrete proposals on furher studies on Maziwi and other islands ol the Eastern
African region which might be suhject to similar gircumstances.



The Island that disappeared (Maziwi Island)

Aerial photograph of Maziwi Island taken in 1975.
Photo courtesy of Dr. Lutz Werding,
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Introduction

Since at least two decades most of those sections of The shorefine of Tanzania which are built up by
unconsolidated sadiments have been showing a remendously Increased rate of erosion:. Many good exampies
of this rapid coastline retreat can be siudied in the area north of Dar es Salaam (Beach Erasion Monitoring
Commiltee 1982) and beiween Pangani and Tanga {northern Tanzania). The average rate of coastline
displacement for the Dar es Salaam area s estimated to be about 3 metrestyr, in cartain places this rate
exceeds 5 metres/yr (Eay, in prep.). Along the mosi developed parts of the coast {i.e. tourist hotel complexes
north of Dar es Salaamj this developmeni means a catasirophe fo the national cconomy jeopardizing the
Tanzanian efforts of promoting the tourism incdustry.

Lange parts of the backshore area in this region are composed of Holocens terrigenous sands (ancient
beach ridgas, Alexander 1289). North of Dar ag Sataam this bett is up o 0.5 km wide. Pangani town is situaled
0N a more than 1 km wide strip of ancient beach Adges running approximately paratel 10 the present sharaling.
Since these sands ara cnly very litlle exposed above tha present high lide leval (centimetres to decimetres),
it can be assurned that thay formee after the last post-glacial rize of saa level, Le. after 7000-5000 years B.P.
(semold & Berger 1982, p.117}. These, in geologizal terms, vary young sand actumulations are presently
being ercded and redistritutad alory the beaches and in the shallow parts of the continental sheff. Although
a few secticns of the coast still show a seaward shifting of the beachline {i.e. portions directly downdirift of
imerruptions of the beach, which means usually areas north of river mouths and tidal ghannels}, the general

-trend has reversed from progradation to ratrogradation.

Similar observations can be made |n the extensive mangrove swamp araas in the estuaries angd deltas
of the Tanzanian coast. In the Ruvu delia, mangroves are tapidly eroded {pers. comm., AK. Semesi,
University o Dar &s Salaam). According 1o the Fishery Officers in Pangani, alf mangrove swamps along the
river Pangani estuary prasently undergo erosion.

Due to the predominant scutheasterly windg, longshore trangport along the coast north of Dar es
Salaam is commonly directad northwards. Exceptions from this trend can only be obzervad at strongly
embayed sections where the genera! wave pattern is disturbed by intensive refraction around headlands.
Acgording to the observations made by the author and by other researchers (Brycason & Stoermer 1980},
waves generated during the season of the NE-monsoon are not able to reverss this trend signilicantly.

There has been & coniroversial dizcussion ameng scientists working in Tanzania about the possibla
causes for 1he increased rate of coastal erosion. Various faciors have been made rasponsible: Extraction of
sand from rivers for construction pumoses, destruction of the fringing and barriar coral raefs by dynamite
fishing, removat of vegetation from the mangrove swamps, rise of the relative sea level {Bzach Erosfon
Monitoring Committee 1988; Fay & Grifiith 1987).

Due to lack of basic dala, no satisfactory answer can be glven up to now. What is mainly missing is
the tollowing nformation:

* Daia on hislorical shoreline changes.

= Aseries of topographic maps and air photographs of sufficiently large scale and accuracy to allow
analyses of shoreline retreat during the last decades. Air photos are available since 1953, but they
do not cover the entlre Tanzanian coast.

* Records on the former and present sediment discharge of the rvers (most of them flewing
seasonally only).

+ Continuous and relighle tidal gavge data of the Tanzanian harbours for the lasi decades.
* A coastal Inventory and a littoral data bass, as suggested by Quélenneg & |be {1888), forming a

basis for identifylng areas which are presently or might be in the near future subject to erosion and
for initiating researsh into such areas.



This study on & smail island off the Tanzanian coast ought to be regarded as a first step towards 3
hetter understanding ol the progesses which are presently causing coastal eroslon along ihis part of the East
African coast.

Why Maziwi Island?

Maziwi island {also Maziwe Island) is [or better: was) loeated at the noithem end of the Zanzibar
Channel approximately 50 km south of the town ol Tanga {northem Tanzania), 8 km soulheast of the mouth
of the Fangani river ffig.1}. Latitude and longitude values are 05 degrees 30°S and 39 degrees 04 E,
raspectively. The clogest settlement is Pangani town, from which the island can be visited by using a boat.
Pangani iz accessible from Tanga on an all-weather dust road. '

Mazm tsland was famous for baing 1he most important singfe nestng ground in Ezast Africa for {hras
species of endangered maring turles: Lapidochelys olivacea [olive ridisy turtle), Chelornia mydas (green
turlle), and Eretmochedys imbricata {hawksbill wrile)(Erazigr 1974, Shadd 1974). During the period July to
Ociober 1974 more than 25 females nesled on Maziwi Island, which wag the highest concentration of nesting
turles in Tanzania (Shedd 1974, p.2). Lack ol veriebrale predators and only accasional visits by humans
{tisherman, who used the igland for stop-overs) made Maziwi Island an almost ideal sanctuary for turtles.
Hence, the Tanzanlan Govemnment intehded to protect the island by Game Laws ("Maziwi Island Reserve").
In 1982 It was reportad that Maziwi shand was submerged and therefore unsuitable for nesting of turtias
(IUCM/UNEP 1382, p.36, Mainoya & Pratap 18B8).

Choosing Maziwi island for a case study on beach arosion processes has a2 number of meris
compared to mainland beaches:

= Since the igland was not inhabited by hurmans, certain causzal factors of baach eroglon, such as
sand extractlon, considerable deveqetation, and marine construction works, can he excluded.

= The terrestrial part of the Island has aways been sufflclantly smail to lat people who reguiarly
visited it {Tishermesn) notify any changes of the beachline configuration. A loss of 50 metres of land
on an island wilh a diameter of only & tew hundred metres might be much more conspicuous than
the same loss of land along a mainfand ceast with scattered selttlements.

* Al least a few sciemtists (zoglogists) visited Maziwi Island for studies, and reliable information can
b& abtained from 1heir sctentific reports.
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