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AQUATIC ECOSYSTEMS MANAGEMENT AEM 610S SECOND OPPORTUNITY MEMO JUNE 2019 

QUESTION 1 WETLAND MAP AND TERMINOLOGY 

1.4 Study the map below: (12) 

a) Name the two tributaries numbered, 1 and 2 of the Okavango River 

b) Name the river system numbered, 3 

c) Name the two dams numbered, 4 and 5 and the river each is on 

d) Name the two endoreic rivers 6 and 7 and the pan at the end of each 

e) Name the pan system numbered, 8 
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1.2 

1.3 

Give correct term for each of the following: 

a) Asandy riverbed that stores groundwater 

b) The artificial lake that forms behind a dam wall. 

Clearly distinguish between: 

a) A hemi-cenote sinkhole lake and a cenote sinkhole lake 

b) Epigean and Hypogean groundwater 

c) An indigenous invasive species and an alien invasive species 

QUESTION 2 RAMSAR 

1.2 

2.2 

This year’s theme for World Wetland Day is “Wetlands and Climate Change” Based on the 

guest lecture by Mrs Marina Coetzee, briefly discuss five impacts of climate change that 

affect our wetlands in Namibia. 

The Ramsar representative at MET has asked you to draw up a table to show that the 

Karst sinkholes and caves, would qualify as a future Ramsar Site, under the Ramsar 

category “Karst and other subterranean Hydrological systems”. Prepare this Table, 

showing five relevant criteria and how the Karst sinkholes and lakes meet each. Be sure 

to give both the common and scientific names of the biota you use in your motivation. 

QUESTION 3 COASTAL WETLANDS 

3.1 

3.2 

Say how the Walvis Bay wetlands Ramsar Site meets the two Ramsar criteria that deal 

specifically with birds. 

One per cent of the world’s oceans produce 50% of the world’s commercial fish 

production due to upwelling. Write an essay to describe the process of upwelling, 

including the main factors that cause it and how this improves our fishery. 

QUESTION 4 PERENNIAL RIVERS 

4.1 

4.2 

One of the diseases that infects children playing in the vegetated floodplains alongside the 

Kwando River is urinary bilharzia. Sketch and accurately label the life-cycle of the parasite 

that causes this disease. 

Explain why and how the summer and winter flows of the Orange River have been 

reversed. 

(1) 

(1) 

(2) 

(2) 

(2) 

[20] 

(5) 

(10) 

[15] 

(2) 

(8) 

[10] 

(11) 

(5)



4.3 Mini-SASS is a simplified, bio-monitoring method to assess the health of flowing rivers 

based on 13 groups of aquatic macro-invertebrates. Attached are the results from mini- 

SASS done by learners and students at a site on the Okavango River in 2018. 

a) Explain what a high group scores indicates. 

b) Show how you calculate the average score, 

c) Determine the ecological condition of the river at Popa. 

QUESTION 5 SEASONAL RIVER SYSTEM 

5:1 

5.2 

The middle catchment or lishana section of the Cuvelai is considered to be unique within 

southern Africa, discuss the different kinds of wetlands found there and where and when 

these receive water. 

Write a paragraph about the Namibian frog species that can survive its habitat drying out. 

Give the common and scientific names, say where they are found, how they survive the 

dry period, what this process is called and conclude with their socio- economic value. 

QUESTION 6 EPHEMERAL RIVERS 

6.1 

6.2 

6.3 

Why can we call our ephemeral rivers “linear oases”? 

a) Name three tree species that are typical of our westward-flowing ephemeral rivers. 

b) Name three alien invasive plants that have spread down our ephemeral rivers. 

Name any two established river basin management committees that try to ensure that 

the water and other wetland resources of ephemeral rivers are conserved, used 

sustainably, monitored and managed well. 

QUESTION 7 LACUSTRINE WETLANDS 

7.1 a) Name and briefly discuss the different layers in a stratified impoundment in summer. 

You may use a diagramme to illustrate your answer. 

b) Based on your visit to Swakkoppoort Dam list two, abiotic parameters regularly 

monitored by NamWater in the dam and name instrument and units used for each. 

c) Explain either: 

A. The breakdown of stratification in autumn (at the end of summer) 

or B. The breakdown of stratification during summer 

(1) 

(3) 

(1) 

[20] 

(4) 

(6) 

[10] 

(2) 

(3) 

(3) 

(2) 

[10] 

(8) 

(4) 

(2)



7.2 Read the attached newspaper article: “Neckertal experiment flops...as lost water haunts 

Hardap Dam”. Answer the following questions: 

a) Why was water released from Hardap Dam twice, two years ago? 

b) What volume of water in m? was released and what happened to it? 

c) Why is the water released during this exercise now of concern to the water users 

at the Hardap irrigation scheme? 

d) Why is this water loss Important to the National Food Security situation in Namibia 

at present? 

QUESTION 8 PALUSTRINE WETLANDS 

8.1 

8.2 

8.3 

a) Name the geothermal spring near to Swakoppoort Dam and 

b) The one on the Fish River in Southern Namibia, that are popular with tourists. 

Discuss three threats faced by groundwater-fed springs and seeps in the Greater 

Waterberg Landscape area and recommend what farmers in the area should do to 

conserve these wetlands. 

a) Describe the wetlands where the endemic Nothobranchius capriviensis occurs, 

b) Give its common name, 

c) Name the conservancy where it is found. 

d) Say why its conservation status should be upgraded by the IUCN to “Endangered”. 

QUESTION9 AQUACULTURE 

9.1 

9.2 

Member of the future Kamutjona Conservancy have asked you as a fishery scientist at Kifi 

to advise them on the fish they should use for their community-based, fish farm next to 

the Okavango River. 

a) Give the latin and common names of two indigenous fish species you recommend? 

b) Give three reasons why you recommend these species? 

Draw a table to clearly distinguish between extensive and intensive fish production, in 

terms of what the fish will be used for, the type of habitat needed, the fish yield, their 

food and their propagation. 

TOTAL - 125 

(1) 

(1) 

(4) 

(1) 

(1) 

(1) 

(1) 

[10] 

(2) 

(3) 

(5) 

[10]



  

The Criteria for Identifying Wetlands of 
International Importance 

Group A. Sites containing representative, rare or unique wetland types 

Criterion 1: A wetland should be considered internationally important if it contains a representative, rare, 

or unique example of a natural or near-natural wetland type found within the appropriate biogeographic 

region. 

Group B. Sites of international importance for conserving biological diversity 

Criteria based on species and ecological communities 

Criterion 2: A wetland should be considered internationally important if it supports vulnerable, endangered, 

or critically endangered species or threatened ecological communities. 

Criterion 3: A wetland should be considered internationally important if it supports populations of plant 

and/or animal species important for maintaining the biological diversity of a particular biogeographic 

region. 

Criterion 4: A wetland should be considered internationally important if it supports plant and/or animal 

species at a critical stage in their life cycles, or provides refuge during adverse conditions. 

Specific criteria based on waterbirds 

Criterion 5: A wetland should be considered internationally important if it regularly supports 20,000 or 

more waterbirds. 

Criterion 6: A wetland should be considered internationally important if it regularly supports 1% of the 
individuals in a population of one species or subspecies of waterbird. 

Specific criteria based on fish 

Criterion 7: A wetland should be considered internationally impggtant if it supports a significant proportion 
of indigenous fish subspecies, species or families, life-history stagés, species interactions and/or populations 
that are representative of wetland benefits and/or values and thereby contributes to global biological 

diversity. 

Criterion 8: A wetland should be considered internationally important if it is an important source of food for 
fishes, spawning ground, nursery and/or migration path on which fish stocks, either within the wetland or 
elsewhere, depend. 

Specific criteria based on other taxa 

Criterion 9: A wetland should be considered internationally important if it regularly supports 1% of the 
individuals in a population of one species or subspecies of wetland-dependent non-avian animal species.



  

.. aS lost water haunts Hardap Dam 

° LUQMAN CLOETE 

ABOUT 3,5 billion litres 
of water released in August 
2017 from the Hardap Dam 
to feed the N$5,7 billion 
Nerckatal dam project, 123 
kilometres away, evaporated 
before reaching the intended 
destination. 

At the current Nam Water 
rate of N$15 percubic metre, 
the water that was released 
from Mariental’s Hardap 
Dam on two occasions would 
have cost about N$52,5 
million. 

The Namibian understands 

   

   

  

a month. 

In theory, the lost water 
would have been enough 
for the town for about four that the first dispatch of It wi 95 . t will be an 1,5 billion litres of water unacceptable and months. 

released on 10 August 2017 unpardonable “ did not even reach Gibeon, 
which is 93 kilometres (km) 
south of Hardap Dam. 

The other 2 billion litres 
released on 27 August the 
Same year dried up before 
reaching the village of Ber- 
seba, about 30 kilometres 
irom the Neckartal Dam. 

of 

Done despite a warning given by then 
agriculture minister John Mutorwa in a 
iclter dated 22 August 2017, some Officials 

excuse if the 
agreed amount 

reach Neckartal 
Dam. 

water does not 

— John Mutorwa 

water. 

  

NECAARTAL & FROM PAGE 1 

Documents seen by The 
Namibian show that the ag- 
riculture ministry requested 

Nam Water in July 2017 torelease 
water for use in the construction 

i of the Neckartal Dam. 
Andries Kok, the NamWater 

acting chief in the south wrote 
to stakeholders on 23 July 2017 
informing them that a meeting 
chaired by the water utility’s chief 
executive officer had resolved, 
after considering all options and 

i financial impacts, that releasing 
water from the Hardap Dam was 

: the most viable option to solve the 
water shortage at the Neckartal 
Dam construction project. 

; “It is estimated that after 
'the release of water, sufficient 
water is available to continue 
irrigation for 18 months as from 
1 August. In the event of the 
2017/2018 runoff during the 

2017/2018 rainy season into the 

  

Hardap Dam, the situation will 

be addressed after the 2017/2018 
rainy season with stakeholders.” 
Kok’s letter read. 

Kok confirmed yesterday that 
the agriculture ministry had or- 
dered the release of water from 
Hardap Dam in 2017 for the 
Neckartal Dam construction site. 

He, however, said the Hardap 

Dam was likely to receive an 
inflow in the 2019/2020 rainfall 
season that falls betweén October 
2019 and March 2020. 

In the letter dated 22 August 
2017, minister Mutorwa called 
for a scientific process to tackle 
the water needs of Neckartal. 

The director of water supply 
and sanitation in the agriculture 
ministry, Leopold Nitpare, last 

Friday told The Namibian that he 
was not aware of the water that 
was released from the Hardap 
Dam to supply the Neckartal 
Dam project. Critics now blame 
the low level at Hardap Dam on 

in the ministry went ahead 
to release the water. 

“It will be an unacceptable 
and unpardonable excuse if 
the agreed amount of water 
does not reach Neckartal 
Dam,” Mutorwa warned 
in his letter to the former 
executive director, Nehemia 
Abraham, who is now the 
Nam Water chief exectuive. 

Mariental, a town about 
250km south of Windhoek, 
uses about 800 million litres 

The level in the Hardap 
Dam that supplies water to 
Mariental residents and the 
Hardap Irrigation Scheme 
farmers is now about 23% 
compared to the same period 
last year when it was at 47%. 
The current drought 

means there was notenough 
rain to replenish the lost 

    

fen 

NECKARTAL: 
continued on page 2 

the millions of water lost as result 
cf the decision in 2017 to feed 
Neckarial Dam. 

A farmer in the Hardap region, 
who prefer not to be named, on 
Monday said he was concerned 
that if the dam level reached 10%, 
there wouldn’t be enough water 
for their irrigation scheme. 

“Trrigation plots will be closed, 
and workers sent home because 
there would only be enough water 
for the residents of Mariental,” 
he remarked. 

According to ihe farmer, the 
low level at the dam might affect 
lucern production at the Hardap 
Irrigation Scheme. 

Namwater’s Kok said the dam 
would be able to supply water for 
irrigation purposes until Febru- 
ary 2020, and for domestic use 
until December 2020. 

According to Kok, Hardap 
Dam’s level could be as low as 
5,5% in February 2020, which is 

about 16 million cubic metres, 
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and 1.7% in Decernber 2020 in 
case of an insufficient inflow. 
“When the level reaches 1,7%, 

we will installa pump in the dam 

basin from where we will pump 
water to the purification plani,” 
Kok added. 

The irvigation farmer is wor- 
ried that low levels mean live- 
stock farmers will have to rely 
on lucerns imports and will pay 
a higher price. 

“Already, lucern is scarce at 
Hardap... more animals will die,” 
the farmer added. 

The Food Security Situation 
report of March 2019 reveals 
deteriorating grazing condi- 
tions being experienced in most 
parts of the country amidst poor 
and below average rainfall led 
to 63 712 animals dying in six 

months. 
THe Hardap and Kavango West 

regions are the least-affected 
regions, estimated to have Jost 
below 60 animals combined. 

 



 
 

  

  
 
 

 
 

  £1 
3YOOS 

Sali} 
9U0IS 

Z 
SYOOS 

SULOAN 
|} 

sepyAeu 
m
o
u
u
y
y
 

  
    

    

9 
3Y00S" 

J 

v 
3
u
O
0
S
 

Solyjpasue q 
    

 
 

 
  
 

 
 

  

  
 
 

 
 

  

    

6t}b 

9 
3
8
0
9
S
 

s
a
y
j
j
u
o
b
e
i
g
 

 
 

@ 
AYOoS 

sayoesy 
    

  
 
 

 
 

S 
ay00S 

sajjeag 
40 

s
i
n
g
 

      

 
 

 
 

 
 

 
 

9 
A
H
O
O
S
 

sdiupays 
to 

sqeic 
 
 

 
 

 
 

 
 

  
6 
JHOOS 

SalJSIPPED 
      

 
 

 
 

 
 

 
 

 
 

  

 
 

  
 
 

  
  

  
 
 

 
 

 
 

 
 

 
 

 
 

 
 

  

u
o
I
s
s
I
w
W
w
o
5
 

rs? 
T
e
 

(uolIpuod 
YOOd 

AYIA) 
uccson 

oem 
palyipow 

A
j
j
e
r
3
/
A
j
s
n
o
u
a
s
 

; 
: 

. 
(Uo11|puod 

YOOd) 

E
S
N
 

TS 
Ge 

OVE 
paljipow 

Ajadsey 

uollIpuod~ 
aes 

89 
01 

1'9 
8S 

O16'b 
iy 

aati 
e
l
 

Ppayipow 
Ajajyesapoy) 

, 
a
n
e
a
u
e
y
 
n
i
c
e
 

I
Z
N
V
W
V
:
 
d
a
m
 

6
2
0
1
8
'
9
 

6'9.018"S 
SuONedI}IPOW 

maj/jesnieu 
Ajadsey 

. 
. 

(YoIIpuoa 
TWENLVN) 

6
L
<
 

6
9
<
 

p
a
t
j
p
o
w
u
n
 

addy 
Ay20y 

addy 
Apues 

C
e
e
 

Aso3. 
3 

R
i
s
i
n
e
i
a
n
s
 

(uo{y{puoy) 
Aso9aye9 

|e9/30]093 
S
a
y
a
 

mi 

A
s
 

‘SaJ00s 
JnOA 

jasdJajul 
0} 

aAoge 
AuoBajeo 

BdAy 
Apues 

— 

au} 
asn 

sjeyiqey 
Ay90J 

aAey 
JOU 

saop 
J
a
A
 

JNOA 
J] 

“ays 
eB 

Je 
JUasaid 

skemje 
ase 

sjeyigey 
jje 

JOU 
‘sjeyiqey 

UoNeja6ean 
pue 

'Apues 
'AydO) 

sey 
N
h
s
 

7 

alls 
ejdwes 

jeap! 
ue 

yBnou|y 
:asoos 

SSYSI]UJW 
aly 

Jo 
UO}}eJaIdJ9}U] 

ye 
~ 

M
i
w
v
a
 

IML 
H
O
Y
 
O
N
I
E
Y
D
 
d
d
o
a
d
 

JYODS 
J
O
V
Y
I
A
V
 

V
S
S
I
M
 

S
d
N
O
U
D
 

JO 
Y
A
B
W
N
N
 

3Y¥OIS 
1WLOL 

s[leus 

saljy 
ans] 

NOA 
YO4S 

SHYOM 
ALI 

SIHL 
 
 (paseaun 

gy 
pased) 

saljysippe> 

. 
Sajjaaq 

Jo 
séng 

sal|jJuodeig 

Saljjjasweg 

saljjAeW 
J
a
o
 

saljjABW 
MOUUIA) 

 
 

 
 

  

  
AUISarvD 

os 
+ THIS, 

 
 

 
 

 
 

 
 

 
 

 
   

 
 

 
 

 
 

“|~|-ROOBOOSGED - 

 
 

  
  

  

   

 
 

$dljJBUOIS 

Sdwisys 
10 

Sqel) 

$aydaa} 
. 

SWIOM 
: 

9 

SWJOM 
12] 4 

tquoynsvoy joruawvaniu} 
2
 

& 
3
Y
O
9
S
 
A
L
I
A
I
L
I
S
N
A
S
 

S
d
N
O
Y
D
 

uo 
s
p
o
o
n
a
 

10H 
Fe 

UINILPUNOID 

(3,22752 
0€/S,v690S 

62 
3a) 

saasBap 
jewidap 

se 

. 
YO 

(3.,01,Sb,0€ 
/$ 

«S2,0€,62 
3°) 

Sucre} 
se 

saieuipso-05 

OO 
S
p
i
d
v
a
 

Anjo 
Oa 

SUOIIEAIaSqQ 
 
 

 
 

 
 

' 
‘ 

Z 
A
F
N
O
 
M
M
F
 

4
4
1
/
S
 

/s\uawwos 

: 
e
e
 

G
B
T
 

ME 
IT 

3] 
BIE" 

LO 
BI 

S| 
—_‘a1euipso-02 

sdo 

“s]09SU! 
sane, 

S
b
w
o
n
v
a
d
 

TaWeU 
Janly 

 
 

S
p
o
e
n
y
s
 
w
s
 

‘BWEU 
$J013a}|OD 

8107 
"
d
y
 

- SS 
(sA/ww/pp) 

areq 
J19VL 

N
O
L
L
V
A
Y
O
I
N
I
 

SLs 

paynuep! 
ay; 

Jo 
sasoos 

AjIANIsuas 

ay) 
ajdlIo 

‘Mmojaq 
ajge) 

ay) 
UO 

‘| 
Bujioog 

 
 

  
 
 

  
  

 
 L
O
S
 

spdeel 
d
e
y
 

feYyS 
B
O
I
S
 

S
S
U
S
 
M
W


