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Primary Objective

The purpose of the verification assessment program is to collect in-
situ marine fauna and epibenthic data from SP-1 in order to
confirm the results detailed in the EIA specialist report; (Japp and
Smith 2012: Appendix 1a on fish resources, fisheries, marine
mammals and birds). Five primary impacts were identified in the EIA
report:

| the likely impact of mining on commercial fisheries;
the likely impact of mining on the main commercial fish species;

0 the likely impact of mining on the recruitment of commercially
important species;

. the likely impact of mining on fish biodiversity and

. the likely impact of mining on seabirds and marine mammails.
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Specific Objectives

' Estimate the abundance (density) of the main commercial
species such as hake, monk and horse mackerel etc.,

1 Collect biological information (length, weight, sex, maturity
stage, stomach content) from the commercial species,

. ldentify, collect and photograph epi-benthic species and at
the same time the nature of the substrate,

Collect environmental data (using visual observations and a

CTD),

' Record/identify the occurrence marine mammals and
seabirds in the area

1 Collect baseline data for future monitoring

© NMP2014
November 2014 Page4



ENVIRONMENTAL VERIFICATION REPORT
Dredging of Marine Phosphate ML 170

SECTION D, APPENDBRSHERIES AND BIODIVERSITY
2.5Biodiversitylnduction ModuleFVZeearend

The Schedule

Day Date Time Activity
Wednesday 18t June 06:00 Embark/sail
Thursday 19th June 07:00-17:30 Station D1 — D4
Friday 20t June 07:00-17:30 Station D5 — D8
Saturday 215t June 07:00-17:30 Station D9 — D12
Sunday 22" June 20:00-05:30 Station N13 — N16
Monday 23 June 20:00 — 05:30 Station N17 — N20
Tuesday 24% June 20:00 — 05:30 Station N21 — N24
Wednesday 25t June Contingency day
Thursday 26% June Contingency day
Friday 27 June 18:00 Return sail
Saturday 28t June 06:00 Disembark
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Biodiversity Verification Survey

Location of stations within & surrounding SP-1
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Cruise date: 18% — 28t June 2014

24 stations in 6 days (4 stations/day)
12 stations - day (D1 —D12)

12 stations - night (N13 — N24)

30 minute trawls at 3 knots (1.5nm)

All stations deeper than 200m depth
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Daily Sampling Routine

Visual environment,
marine mammal and
bird observations
Stations D1-D12

Fish and benthic
sampling

Stations D1-D12

Fish and benthic
sampling

Stations N13 — N24

07:00 - 08:00 07:00-07:30 20:00 - 20:30
11:00-12:00 11:00-11:30 23:00-23:30
14:00 - 15:00 14:00 - 14:30 02:00-02:30
17:00 -18:00 17:00-17:30 05:00 - 05:30
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The Vessel — FV Zeearend

FV Zeearend — Benguella
Fishing Company (BFC)

e Side trawler

* Skipper
* 16 people

* 7 scientists /9 fishing
crew

*  Cabins
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Viking Double Belly Monk Trawl Net

Heailliia Double codend net

87.56 metres 2518 200 mm 6mm 25
Bar 200 mm 6mm 16.5

* Codend liner - 20mm

1S68 400 mm 4.3mm 72.5

_ I0mmismme e Distance between doors -
200 mm 4mm 30

1548 40m
160 mm 4mm 49.5

o *  Vertical mouth opening — Tm
160 mm 4mm 49.5

6S1B 130 mm DBL 4mm 49.5
133 mm DBL 6mm 24.5

Tickler chains
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CTD (Salinity, Temperature, Depth)

Multi-probe internal logging CTD

* Protected by stainless steel
casing & net bag

* Attached to the top rope of
the trawl net with shackles,
rope and cable ties
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The Scientific Team

PERSONNEL ROLE / RESPONSIBILITIES (Fish samplers)
Melanie Smith Chief scientist
Ester Nangolo Scientist/mammals & birds observer
Victor Ngcongo Chief technician / mammals & birds observer
Tim McClurg Epibenthic specialist / epibenthic sampler
Robert Williamson Data manager/ epibenthic sampler
Malakia Shimhanda Technician/Namibian species ID specialist
Kate Munnik CTD technician
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Roles & Responsibilities (in pairs)
-

The Bridge The CTD
Net set/hauled - Victor Kate

Ester/Mel Rob

Net weighed ‘ Entire Catch sorted
Stocker pond Everyone

Maturity stage The Monk Team The Hake Team Sorting table The Benthic Team
Length Malakia Victor Number - Tim
Weight (per stage) Kate /Mel (scribe) Ester (scribe) Weight Rob/Mel (scribe)
Maturity stage Hake & Monk Biclogicals

Length —> el

Weight (per individ) Victor

Stomachs

Retained bycatch (horse mackerel, sole, small pelagics)

Length

- Non retained bycatch (gobies, rat tails, hag fish)
Weight (per spp)

Everyone

If the catch is > 1 ton, it will be split into two (approximately 50%) and one half will be sampled as above.
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Sampling Strategy

Catch weight measured

*  Catch released into stocker
pond

*  Entire catch sorted into bins
(50 kg), baskets (25 kg) and
basins (5 kg)
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Monk

Lophius vomerinus

For each fish measure

*  Maturity Stage (1-5)

* Length

Weight per stage

Lophius vaillanti
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Hake

Merluccius capensis

For each fish measure
*  Maturity Stage (1-5)
* Length

*  Weight per stage
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Monk Maturity Stages - Females
I

1 Inmature

White, relatively small,
ribbon-like, appear empty,
no blood vessels

2 Developing
White, ribbon-like, blood vessels begin

3 Active
Turning orange, small eggs begin to form inside the tissue

4 Ripe
Ovary is full of gelatinous egg mass. Eggs approximately
2 mm in diameter. Ovaries fill body cavity

5 Spent
Highly vascularised (blood vessels), tissue appears very
granular
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