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BRIEF NOTES TONGATI NN 4

Details of the classification of the lower reaches of the Tongati

river for 1937, 1953, 1959, 1968 and 1977 are given in Tables NN4/I - V.
Details of river widths and lateral stability appear in Tables NN4/VI
and VII and an abstract of results in Table NN4/VIII. Thalweg
displacement and open water areas are shown in Figures NN4/1 and 2.
Photograph NN4/1 shows the 1937 river course superimposed on a 1977
photograph from the orthophoto series and Photographs NN4/2 - 6 show

the river courses for the five years used for classification purposes.

The Tongati river course is diverted near the mouth by a southerly—extending
sand-spit and discharges into the ocean over a rocky sill. The building

of the National Road (NR) bridge near the mouth apparently does not

inhibit the natural behaviour of the river mouth; its span covering

the peak flow width at that point. The highest recorded flood level

near the mouth is -~ 3 m to MSL (Orme 1974). Major floods were experienced
in January 1953, February 1958 and March 1976. The 1953 flood was
estimated to discharge 934 cumecs (Begg 1978) and the 1958 and 1976

floods were of a similar magnitude. The causeway/low-level bridge

built at the head of the reach in the 1960s allows for two river courses

and is probably submerged during floods.

Sugar-cane cultivation (in some areas down to the river's edge) has been

a marked feature of the flood plain and valley sides for the whole period
under review. Eroding cane fields are one local source of silt and
there is a silt supply from upstream. The effects of siltation are
quantified by the reduced river widths and open water areas since 1937.

The especially narrow river widths of 1968 are largely the result of a

long dry cycle.

The Tongati estuary is silting up and is unstable. The instability is
indicated by an average lateral displacement of 29,7 m with a coefficient

of variation of 34,8% - both of which are high for a river of this size.
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ABBREVIATIONS/SYMBOLS USED IN THE TABLES

M.A.R. Mean annual run-off

L. Be Left bank

R. B, Right bank

P Perimeter

x Arithmetic mean

s Standard deviation

v Coefficient of variation «%—
MSL Mean sea level i
R River

d/s Downstream

Maximum value
Fa Minimum value

NaRe No record




CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS
TABLE NNy /T MR e ol
RIVER T oW G&T \ » __ %1 % ESTUARINE, REACH from comsedar to Mouwth | 2.& ka from mouth. REF. DEA (\ 302 o

AERIAL PHOTO DATE 30 -+~ 37| SCALE \:\© O OO CATCHMENT AREA w\2 k', M.AR. _BB,7  a’x10%, No. of DAMS 2

RIVER VALLEY AND RIVER MOUTH FEATURES
General Description of the Terrain sbove the Valley

Velley Sides (Wet Well-defined)

Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left Right
mount ainous almost none none none none
hilly grase scettered cultivation  occasional Brass scmb ‘b b4
v’ undulating v sparsely forested (0~25%) partly cultivated frequent trees 22 SR
plains moderately forested (25-75%) . mainly cultivated cultivated 18 Elan X
heavily forested (75~100%) v scattered settlement built-up VR oy b
swamp/bog partly builc-up
urbanised C ts
Valley Characteristics
Relation of Channel to Relation of Chamel to Valley
Measuremente Terraces Valley Bottom Sitdes or Resistant Terraces Surface Geology
(Vertiocal) (Lateral)
valley length \QuS m noue not applicable not applicsble (mo valley or free) bedrock
bottom vidth(cv.,}bz_g- indefinite not obviously degrading . occasiomally confined lacustrine deposits
valley slope v fragmentary partly entrenched frequently confined v/ fluvial deposits
(straight-line) continuous entrenched entrenched aeolian
height at head v aggrading sand covered N1 I area
of reach ® to MSL C te
River Mouth
Characteristics Measurements
7 open/chesed right bank breakwater length 1]
7 natural/seobiiebel left benk breakwater length ®
canalized v rock sill level m to MSL
sandy . cliffs on right bank: height ® to MSL c ts
¥ rocks on right bank cliffe on left bank: height ® to MSL
rocks on left bank spit/bec: direction of growth 205 °
outer bar length of epit/ber 26\ ®
silt plume (fluvial) length stabilized =~ =
7/ suspended sediment (marine) wideh IR ™
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Typs Land-Use
none none almost none not known/applicable 7 netmowhtiwawed, not built-up
indefinite average width 420 =m grass riverine: 7 cultivated 5 (, I area
fragmentary saximm vidth 6 SC = reed swamp ¥ X area v main chennel -~ crop/s Suaary
7 continuous serial lemgth \g52m sparsely forested tributaries partly built-up
ares A3,0 woderately forested vcoastal dune/evergreen mainly built-up
heavily forested Bwangroves Comments
Channel Description W.B. Estimate of flow stage: BEN/NEAR LONG-TERM MEAN /a2y
Pattern Measuremente Tslandg/Shouts Type of Flow Bar Type
straight thalweg 2380 = none stagnant/scill none
v sinuous *sinvosity 29 v occasional v’ uniform water surface v channel side bars
irregular “open water area \o,5 ha frequent uniform with repid in reach . point barsg
regular meanders perimeter S758 m splith+ irregular channel junction bars
irregular meanders lake/lagoon area ha braided pool & riffle sequence mid-channel bars
tortuous mesnders river X-sections &Vailable v diamond bars
bifurcated chennel slope
lake/s

_ diagonal bars
ci'urmcl width = B 8= sand waves/large duncs
river slope Commsnts *whole reach

river width ¥ i, 2w s=L3um MRS o U

=
lagoon

PR GNer oa Mt eN b
Obstructions/Constructions G
Natural _ Degree Mar-mads —Degree of Obstruction/Constriction for Each Position ffrom head of reo+i
none v none road bridge/s
logs ainor rail bridge/s iRy
boulders ma jor causeway i}
vegetation weir/dam
fish traps
embankment /s Sh e
Comments groyaes
canals
P e S S NS r g
/::::::ge furrows Mouasey Volr Jlood ©leiim
Lateral Channel Activity
Lateral Activity Rature of Banks Bank Vegetation Lateral Stability
not detectable v alluvivm (silt/sand) none stable
dovmtn,- progression . natural levées s veak slightly umstable
progression & cut-offs rock/boulders good v moderately unstable
mainly cut-offs

protected/stabilized very strong highly unstable
entrenched loop development  cultivation to left bank 1 % Comments
irregular lateral activity channel edge right besk L O %

avulsion




Lateral Channel Activity

Lateral Activity Nature of Banks Bank Vegetation Lateral Stability

not detectable v alluvium (silc/sand) none stable
downstream progreesion . natural levées v/ weak - slightly uanstaeble

v pn?;nuicn & cut-offs rock/boulders good v’ moderately umstable
mainly cut-offs protacted/scabilized very strong highly unstable
entrenched loop development . cultivation to left bank 2. % Comments
irregular lateral activity chaannel edge right bank .2 %
avulsion

TABLE W wi \y /H_ CLASSIPICATION OF THE LOWER REACHES OF MATAL RIVERS
ALO's NRIO NN Ly
RIVER _TOWN GRT\ , 4 | % ESTUARINE, REACH from causcayto _Wouth , 2l ke from mouth. REF. DEA O\ 357 4
AERIAL PHOTO nlmlq:]mé 'S3 SCALE \ :\O O OO CATCHMENT AREA Y12 ka?, M.AR. 88,7  w'x10%, No. of DAMS 2
RIVER VALLEY AND RIVER MOUTH FEATURES
General Description of the Terrain above the Valley Valley Sides (Met Well-defined)
Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left Right
mountainous almost none none none none
hilly grass scattered cultivation  occasional grass/scn-lo \o b4
v undulating . sparsely forested (0-251) partly cultivated frequent trees 22 3y 2
plains moderately forested (25-75%) . mainly cultivated cultivated a8 S %
heavily forested (75-100%) v scattered settlement buile~-up 1
swvamp/bog partly built-up
urbanised Comment s
l Valley Characteristice
Relatiom of Chamel to Relation of Chamnel to Valley
Measuremente Terraces Valley Bottom Sides or Resistant Terracee Surface Geology
(Vertioal) (Lateral)
valley length \A,S = none not applicable not aspplicable (no valley or free) bedrock
bottom vidth(lv.ik1o m indefinite not obviously degrading « occasionally coafined lacustrine deposits
valley slope v fragmentary partly entrenched frequently confined < fluvial deposits
(straight-line) continuous entrenched entrenched aeolian
height at head v aggrading sand covered \ % area
I of reach = to MSL c te
River Mouth
Charaoteristiocs Measurements
< open/ebesed right benk breakwater length m
v natural/scedbéebed left benk breakwater lemgth Y
canalized v rock sill level m to MSL
sandy cliffe on right bank: height m to MSL c ts
v rocks on right bank ciiffs on left bank: height m to MSL
rocks on left bank spit/bec: divection of growth 20y °
outer bar length of spit/ber 22| m
‘ silt plume (fluvial) length stabilized &0 m
v suspended sediment (marine) width b2 =
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable v net—oulsivesed, not built-up
indefinite average vidth 420 = grase riverine: < cultivated S 2. I ares
fragmentary maximm vidth 3O ® rveed swamp \O X area v main channel” v crop/f Swgqar
~ continuous aerial length 18246 m sparsely forested tributaries partly built-up
area 43,0 ha moderately forested v coastal dune/evergreen mainly built-up
heavily forested mangroves Comments
A ey Vudla
Channel Description M.B. Estimate of flow stage: BOM/NEAR LONG-TERM MEAN/WOOR
Pattern Measuremente Islands/Shoals Type of Flow Bar Type
l?\‘li'\\t thalweg 2350 m vnone stagnant/still none
v sinuous “ginuosity 3 occasional + uniform water surface + channel side bars
irregular *open water ares Q,| ha frequent uniform with rapid in reach  point bard
regular meanders perimeter Syo00 = split irregular ¢ channel junction bars
irregular weanders lske/lagoon area ha braided pool & riffle sequence mid-channel bars
tortuous mesnders river X-sections TVailable diamond bars
bifurcated channel slope _ - diagonal bars
lake/s channel width x m 8- n sand waves/large duncs
lagoon ':"" '::P. . R Comments *whole reach ol
river width x 25,1 s=33 2 m
Obstructions/Constructions Fh
l Watural____________ Degree Man-made____N\\~ __ Dsgres of Obetruction/Constriction for Each Position (from head of reack
v none v none road bridge/s
logs minor rail bridge/s
boulders major caugeway e
vegetation welr/dam —
fish trape
embankment/s
Comments groynes
canals
drainage furrows
others
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TABLE NN /m

RIVER T ONG AT |

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

\ALo's NRIO :\_E__\.,__.
» 47 % ESTUARINE, REACH from couaseway to Yout~ , 2,4 km from mouth. REF. DEA O 302a
_d

AERIAL PHOTO DATE G - -S4 SCALE | ‘1O OOOD CATCHMENT AREA [T .

w!, M.AR. BB, T  w'x10%, No. of DANS 2

RIVER VALLEY AND RIVER MOUTH FEATURES
Ceneral Description of the Terrain above the Valley

Valley Sidee (Met Well-defined)

partly builc-up

urbanised C

Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left Right
mountainous almost none none none none
hilly grass scattered cultivation “occasional grase/scrok \g 7
v undulating . sparsely forested (0-25%) partly cultivated frequent trees 22 3y
plaine moderstely forested (25-751) . mainly cultivated cultivated TR 50 1
heavily forested (75-100%) v’ scattered settlement buile-up LT
swamp/bog

Valley Characteristice

Relation of Chamel to Relation of Chamel to Valley

Measurements Terraces Valley Bottom 8idss or Resietant Terraces Surface Geology
(Vertioal) (Lateral)
valley length |\ L5 m none not applicable not applicable (no valley or free) bedrock
bottom vidth(“.;&g = indefinite not obviously degrading + occasionally confined lacustrine deposits
valley slope v fragmentary partly entrenched frequently confined v fluvial deposits
(straight-line) continuous entrenched satrenched aeolian
height at head v aggrading sand covered WiL_ Z area
of rasch = to MSL Commente
River Mouth
Charastsristios MNeasurements
< open/ ebosed right bank breakwater length »
natural/sssitiutal left bank breakwater lemgth m
canalized v rock sill level ®» to MSL
sandy cliffs on right bank: height m to MSL C ®
7/ rocks on right bank cliffs on left bank: height a to MSL
rocks on laft bank spit/bar: direction of growth 2,3 °
outer bar length of spit/ber 2o
silt plume (fluvial) length stabilized L0 ®
v suspended sediment (marine) width 52 =
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Foreat Type Land-Use
none none almost none not known/appliceble 7 net—ewleiveted, not built-up
indefinite average width L20O m grass riverine: « cultivated S & X area
fragmentary maximm width bSD_= reed swamp % X% area v main channel “ /7 crop/d Suaqor
v continuous aerial lemgth TR =m sparsely forested tributaries partly ﬁt_-v
area 2.0 ha moderately forested v coastal dune/evergreen mainly built-up
heavily forested mangroves Comment s

Channel Description ¥.B. Estimate of flow stage: BOM/NEAR LONG-TERM MEAN/ESx
Pattern

“vesy s le

Measurements Iodands/Shoals Type of Flow Bar Type
straight thalweg 2410 =m none stagnant/still none
v’ sinuous *ginuosity | v’ occasional v uniform water surface v channel side bars
irregular “open water area & ha frequent uniform with rapid in reach  point barg
regular meanders perimeter Sos50 = split irregular v/ channel junction baryg
irregular meanders - lake/lagoon area ha braided pool & riffie sequence mid-channel bars
tortuous meanders viver X-sections @Valilable diamond bars
bifurcated channel slope _ 'dia;otul bars
lake/s channel width x L I ] sand waves/large duncs
lagoon river slope _ Comments *whole reach
river wideh x 30,8 ®» 8= 2349 m R
Obstructions/Constructions e
l Natural Degree Man-mads N1y Degree of Obstruction/Comstristion for Each Position (from head of reach
v none  none road bridge/s
logs minor rail bridge/s
boulders major caussway F
vegetation weir/dam SO
I fish traps
embankment /e
Comment s groynes
canals
l drainage furrows
others

Lateral Channel Activity

Lateral Activity

not detectable

Nature of Banks
v alluvium (silt/sand)

Bank Vegetation Lateral Stability

none stable
downstresam progressiom . natural levées v wesk slightly umstable
/ progression & cut-offs rock/boulders good v moderataly wmstable
mainly cut-offs protected/stabilized very strong highly unstable
entrenched loop development </cultivatiom to left bank 5 2 Commente
I irnn;l-r lateral activicy channel edge right benk 2 X
avuleion




TABLE NN 4 / pv4 CLASSIFICATION OF THE wwn REACHES OF NATAL RIVERS S

LO's NRIO NW Ly
RIVER TowGNT\Y L+ "1 % ESTUARINE, REACH fro-;a.«ic_‘.)nqto Viouthh ,2 4 Wm from mouth. REF. DEA % 3532 a
AERIAL PHOTO DATE 2 - B - (R SCALE | 11O OOO CATCHMENT AREA 3._‘._\2, k', MAR. BB T  w'xl0%, No. of DAMS 2_

General Description of the Terrain sbova the Valley

RIVER VALLEY AND RIVER MOUTH FEATURES

Terrain Vegetation
mountainous alwost none
hilly grase

Zundulating + sparsely forested (0-25%)
woderately forested (25-75%)
heavily forested (75~100%)

plaine

swamp/bog

Valley Characteristics

Valley Sides (Mot Well-defined)

Land-Use Slumping Vegetation and Land-Use Left Righ

none none none

scattered cultivation v occasional grass 2

partly cultivated frequent trees 22 Iy *
« mainly cultivated cultivated 18 b *
+’ scattered settlement buile~-up 7

partly built-up

urbanised Comments

Relation of Chowmael to Relation of Chamel to Valley

Measuremente Terraces Valley Bottom Sidss or Reeistant Terraces Surface Geology
= (Vertioal) (Lateral)
valley length\S\o m none not applicable not applicable (no valley or free) bedrock
bottom vid:h(“‘;_l...z._()- indefinite not obviouely degrading . occasionally confined lacustrine deposits
valley slope v fragmentary partly entreached frequently confined v fluvial deposits
(straight-line) continuous entrenched entrenched seolian
height at head 7 aggrading sand covered Nt I area
of reach = to MSL G (]
River Mouth
Charasteristios Neasurements
v open/sbesed right bank breakwater length n
v natural feseificial left bank breakwater length a
canalized 7 rock sill level m to MSL
sandy cliffs on right bank: height = to MSL Comments
v rocks on right bank cliffs on left bank: height m to MSL
rocks on left benk spit/ber: direction of growth .
outer bar length of spit/ber 2 m
silt plume (fluvial) length stabilized SO =
v suspended sediment (marine) wideh y2 =
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Porest Type Land-Use
none none slmost none not known/applicable v not built-up
indefinite average width w20 m grass riverine: v cultivated b2 I area
fragmentary maximum width LS50 = reed swvamp R % ares v main chaonel * < crop/f suaar
7/ continuous serial length 1ZIE m sparsely forested tributaries partly built-up
ares 93,0 moderately forested v coastal dune/evergreen mainly built~up
heavily forested mangroves Comments
g 2
Channel Description N.B. Estimate of flow stage: LOW/NENNEONS-URIeIEMMNO0H L

Pattern

Measurements Iglandg/Shoate Type of Flow Bar Type
straight thalweg 20 m none stagnant/still none
v~ sinuous *sinuosity 1,33 v'occasional wniform water surface / channel side bars
irregular %open water area 5,7 ha frequent uwniform with rapid in reach + point barp
regular meanders perimeter Q70 m split /u're;ular channel junction bars
irregular meanders lake/lagoon area ha braided pool & riffle sequence mid-channel bars
tortuous meanders river X-sections @ailable

v

0 ,diamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x m o8~ @ sand waves/large dun:s
lagoon river slope _ Comments *whole reach
river wideth % 22,6 m 3= 33 bm s ;|
Obstructions/Gonstesatlons S
Natural Degree Man-mads Degree of Obetruction/Comstriction for Each Position (from head of reach
none ,  hone “ road bridge/y | cpporetla,  amiaa 2y va (2 atuouath )
'1’:;; { v mimor rail bridge/s b
ulders ®a jor ¥ causeway ? ot | 5 G Rt \,..4)
vegetation?® weloddan~ . o\ = Elen i a =t
fdeb=tvaps A\ oo [ve,¥%
: embaniment /s s
Comments Jwete : groynes
e r canals
coveriy wpper T3 ¥ eadh dreinags Toreoss
others

Lateral Channel Activity
Lateral Aotivity

not detectable
downstream progression .

progression & cut-offs
mainly cut-offs

entrenched loop development +» cultivatiom to

irregular lateral activicy
avulsion

Baturs of Banke
v’ alluvium (silt/sand)

Bank Vegetation Lateral Stability

none stable

natural levées 7 weak slighely umstable
rock/boulders good v moderately unstable
protected/stabilized very strong highly unstable

left bank S %

[

Comments
right baak \y %

chaunel edge




e e S S A A R e S e

swamp/bog

Valley Characteristics

partly built-up
urbanised

Relation of Chawmel to

TABLE NW / vl CLASSYFICATION OF THE LOWER REACHES OF NATAL RIVERS e
X NRIO ol
RIVER TowNGATI , 4T 1 ESTUARINE, REACH frumsggajto Mouthy , 2,4 = from mouth. REF. DEA O 302 o
AERIAL PHOTO DATE .3 - (5~ 17T SCALE \ :\C OO0 CATCHMENT AREA 02 ', N.AR, BE T  w’xi0*, No. of DANS 2
‘o
Cortianhats) RIVER VALLEY AND RIVER MOUTH FEATURES
Ceneral Description of the Terrain above the Valley Valley Sides (Mot Well~defined)
Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left Righ
mountainous almost none none none none
hilly grass scattered cultivation  occasional grass b3
v/ undulating v sparsely forested (0-25%) partly cultivated frequent trees 22 Iy %
plaine moderately forested (25-75%) . mainly cultivated cultivated 18 bbb %
heavily forested (75-100%) v/ scattered settlement buile-up 4

C te

Relation of Chowmsel to Valley

Measuremente Terraose Vallsy Bottom Sides or Resiatant Terraces Surface Geology
(Vertioal) (Lateral)
valley length \A4L5 m none not applicable not applicaeble (no valley or free) bedrock
bottom vldch(av.,kzo m  indefinite not obviously degrading v occasionally confinad lacustrine deposits
valley slope i o v fragmentary partly entrenched frequently confined v €luvial deposits
{straight-line continuous entrenched eatreached aeolian
height at head v aggrading sand covered pyii. I area
of reach +3 m to MSL opprox. Comments
River Mouth
Characteristice Measuremente
7" open/ebesed right bank breskwater length n
< natursl/szedbbodel left bank breakwater length »
canalized v'rock eill level = to MSL
sandy cliffs on right bank: height m to MSL Commente
| v/rocks on right bank cliffe on left bank: heighc = to MSL
rocks on left bank spit/bee: direction of growth 20 °
outer bar length of spit/har 205 m
silt plume (fluviel) length stabilized 25 =
v suspended sediment (marine) wideh 2. W
FLOOD PLAIF AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable v ned=pultdseted, not built-up
indefinite average vidth 30 g grass riverine: 7 cultivated 62. X area
fragmentary maximum width ] reed swamp 7 % area main channel * v erop/s sugar + orethards
7 continuous serial length 1 » sparsely forested tributaries partly ﬁ;u—w
area a3, 0 ha moderately forested v coastal dune/evergreen mainly built-up
: heavily forested BANGTOVES Comments
LY
Channel Description N.B. Estimate of flow stage: HOW/NEAR LONG-TERM MEAN/Mamst o
Pattern Measuremente Islands/Shecie Type of Flow Bar Type
straight thalweg 2430w none stagnant/scill none
v sinuous #ginuosity \ v occasional v’ uniform water surface v channel side bars
irregular *open water area 9,7  ha frequemt uniform with repid in reach . point barg
regular weanders perimeter a split irregular channel junction bars
irregular meanders lake/lagoon area ha braided pool & riffle sequence mid-channel bars
tortucus meanders river X-sections ¥Wailable : diamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x ® ec= = sand waves/large duncs
lagoon river slope _ Comments “whole yeach
river width x T b ®m s=25(Cn T
Obstructions/Constructione i
Natural Degree Man-mads Degree of Obetrustion/Constriction for Each Position (from head of reach
/" none / none v'road bridge/s |
o ese Ny D et DAENAs LA S
logs minor rail bridge/s 5% " b bt )
boulders ma jor + cousavay RoconCoad Yo e pessup\e. C@uaTgas | 0. (ox Caond )
vegetation wirdeadtdam s e g B AT % T C j—
m whk%w\ ‘Q).\MQ — AL o Oaan
cabaniment /s e . ¢
Comments groynas
canale
—————— drainage furrows
others
Lateral Channel Activity
Lateral Aotivity

Bature of Barike

not detectable v alluvium (silt/sand)

downstream progression .

natural levées

v’ progression & cut-offs rock/boulders
mainly cut-offe protected/stabilized

eatrenched loop development . cultivatiom to

irregular lateral activity channel edge

avuleion

Bank Vegetation « Lateral Stability

none stable
v waak slightly umstable
good v moderately wmetable
very strong highly unstable
lefet bank & 2 Commente
right bask 27 %

————
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TABLE NN4/VIII

ABSTRACT
TONGATI (NN 4)
1. Sinuosity Range
2. River width X Range
3. Lateral displacement x
v
4. Thalweg Range
5. Open water area Range
6. Reed swamp area Range
7. Cultivation
Valley sides L.B.
R.B. Range
Flood plain Range
8. Human influence

(a)

(b)
(e)

(d)

1937 - 1977

1,29 - 1,35

22,0 m - 61,2 m

29,7.m
34,87

2350m = 2430 m

5,7 ha - 16,5 ha

7% - 107
187

50% - 667

56% - 627

Valley sides mostly under sugar cane: also more than half the

flood plain area.

Cultivation to the river's edge or reed swamp edge.

National road bridge near mouth built in 1960s; spanning

peak flow width.

Upstream of reach, cultivation malpractices and construction works

for La Mercy airport have generated silt (Begg 1978)
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::5:::'!4 1T viver woursa.

SCALE: 1:10000 approx

TRACED: Jeam NATAL ESTUARIES : TONGATI PHOTOGRAPH
CHECKED :

DATE: 23-6-77 (30-4-37 RIVER COURSE SUPERIMPOSED)| NN 4 /1|

REF

NATIONAL RESEARCH INSTITUTE FOR OCEANOLOGY




10 000 approx

TRACED JGAN
CRECKEb

DATE

REF

NATAL ESTUARIES | TONGATI

30-4-37

PHOTOGRAPH

NN4 /2

NATIONAL RESEARCH

INSTITUTE FOR OCEANOLOGY




SCALE: 1:10 000 approx
TRACED JGANM NATAL ESTUARIES : TONGATI PHOTOGRAPH
CHECKED
oaTe JULY 7 AUGUST 1953 NN 4/3
REF

NATIONAL RESEARCH INSTITUTE FOR OCEANOLOGY
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SCALE 1:10 000 approx.
TRACED JGAN NATAL ESTUARIES : TONGATI PHOTOGRAPH
CHECKED
saTe 6-6-59 NN 4/4
REF
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CHECKED
DATE
REF

JGAN NA

SCALE

1:10 000 approx

TAL ESTUARIES: TONGATI

2-8-68

PHOTOGRAPH

NN 4/35

—

NATIONAL RESEARCH

INSTITUTE FOR OCEANOLOGY
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TRACED  JGAN

CHECKED

DATE

REF

SCALE: 1:10 000 approx

NATAL ESTUARIES : TONGAT!

23-6-77 ( ORTHOPHOTO)

PHOTOGRAPH

NN 476

NATIONAL RESEARCH
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