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Cbjectives

a) To obtain estimates of distribution and abundance of Nephrops in the Firth of Forth,
Fladen Ground and North Minch using underwater television. iftime permits the survey
will include stations at the Noup and Moray Firth.

b) To collect samples of the sediment at each TV station.

c) To make use of the TV survey to estimate the densities of whelks and other shellfish
species of potential commercial importance.

d) To carry out Nephrops trawling in each stratum throughout the survey areas for size
composition analysis and examination of biological features.

Out-turn days per project: MO1T, 18 days
Narrative

Staff joined the ship at 0830 hours on Tuesday 1 September. Following delays caused by
engine problems, Scotia departed from Aberdeen at 1530 hours and steamed for the first of the
Firth of Forth stations at 56°01.86'N 02°59.46'W. Owing to bad weather, television survey work
did not begin until 0800 hours on 2 September. After establishing thatthe mostconvenientand
safe method of shooting the TV sledge was from the deck using the gamma frame, 26 TV
stations were completed throughout the next 36 hours. Two trawl tows were then carried out
before TV work recommenced at 2350 hours on 3 September. The final seven TV stations and
remaining trawl tow were completed by 0900 hours on 4 September. Scotia then departed for
the Fladen Ground.



Bad weather and a heavy swell delayed commencement of TV work until 0830 hours on
5 September. Working north from 57°44.34'N 0°11.88'E, 36 stations were covered before rapid
deterioration in the weather during the afternoon of 7 September made it difficult and dangerous
to use the TV sledge. It was decided that operations should shift to the North Minch ground.

Scotia arrived on station off the Point of Stoer at 1200 hours on 8 September and began working
in a southerly direction towards the northeast of Skye. Fifteen TV stations and one trawi tow
were completed before Scotia steamed north to grounds off Stornoway to carry out a further
17 stations. Scotia then steamed for the half ianding in Stornoway docking at 0830 hours on
10 September.

Scotia resumed survey operations at 0900 hours on 11 September and completed the remaining
four North Minch TV stations and two traw! tows before steaming for the Fiaden Ground.
Passage was via the Pentland Firth where water samples were collected. A total of 13 TV
stations were completed in the northern and central parts of the Fladen Ground before bad
weather forced a shift to the Moray Firth.

Work commenced in the western part of the Moray Firth Ground (57°53.00'N 3°32.00'W) at
0200 hours on 14 September. TV observations were made at 32 stations before conditions off
Fraserburgh became unworkable at 1900 hours on 15 September. Three trawl tows were also
made during this surveying period. Scotia steamed through the night to the Fladen Ground while
conditions moderated slightly. During 16 September, work was intermittently possible on the
remaining 11 offshore TV stations and trawl tows. Work was completed atthe remaining three
Moray Firth TV stations on 17 September and Scotia docked in Aberdeen at 0600 hours on
18 September. The full cruise track is shown in Figure 1.

Data Collection

Owing to time lost through bad weather, plans to survey the Noup grounds were abandoned.
Adequate surveys were conducted in the remaining areas. BGS sediment data was used to
locate stations on muddy superficial sediments within the statistical squares defining Nephrops
stocks (as defined by the ICES WG).

A total of 164 television sledge runs of 10 minutes duration were made of which 147 were on
suitable sediment and gave a clear picture; all seabed operations performed well. Calculation
of the area surveyed in each run was facilitated by using a rangefinder to monitor height of
camera off the bottom and an odometer to measure distance travelled. Preliminary counts of
burrow numbers were made during TV camera observations and the material was recorded on
video for more detailed analysis which has been completed at the Laboratory.

Sediment samples for size particle analysis were taken at each station using a Day Grab. _

Analyses of these in the Laboratory, using a laser particle size analyser, will take place shortly.
A Scotnet 50 mm Prawn Trawl (headline 176'), was used to make trawl hauls of 30 minutes as
follows: Firth of Forth (three), Fladen Ground (four) , North Minch (three), Moray Firth (four).
Data on Nephrops sex ratio, size composition and ovary condition of Nephrops were collected
from each haul.

Summary of TV survey results and data analysis

In those areas where BGS sediment data was utilized, the targeting of stations on soft
sediments was generally successful. For each area, estimates of Nephrops burrow density
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from Laboratory counts of video tape are given by station in Table 1. Poor visibility and difficult
operating conditions caused some problems in Firth of Forth but, as in previous surveys,
relatively high densities were obtained in the eastern parts of the ground. In the other two
North Sea grounds surveyed, the densities were generally lower, particularly in the outer
Moray Firth. Nephrops were generally more evenly distributed throughout the North Minch.

Table 2 shows mean densities for each survey stratum raised to overalt areas of the "mud"”
sediments to provide abundance estimates. These figures were supplied to the recent ICES
Nephrops Working Group. Results continue to show that the population at the Fladen ground
is very large compared to other areas despite its relatively low densities. Moray Firth results are
beginning to give cause for concern, the time series now shows a noticeable decline in
abundance over the past few years.

J Morrison
20 May 1999

Seen in draft: P Ramsay, OIC



Tab‘le 1 Estimates if density (No.m™) for each
station in each area. Positions, depth and area
of bottom {m?) surveyed by TV are also given
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Table 2 Analysis of Underwater Television results obtained during Scotia Cruise
1598S. For each area, summary statistics aré provided for each stratum surveyed.
Note that at the Fladen ground, stratification was based on sediment grade (% silt

content), while in the other areas arbitrary ‘rectangular’ strata were used.

Stratum Area Number Mean Observed | Total Stratum Proportio
(km?) of Burrow variance | number variance { n of total
stations | density {millions) variance
(No.m™?)
Fladen Ground
>80 3248 13 0.406 0.018 1319 14588 0.063
55<80 4967 17 0.285 0.008 1464 12045 0.052
40<55 4304 18 0.239 0.022 1030 22956 0.099
<40 15634 12 0.088 0.009 1368 181881 0.786
Total 28153 60 5181 231470 1
Firth of Forth
w 291 6 0.27 0.044 77 623 0.274
X 423 11 0.396 0.068 168 1108 0.487
Y 201 B 0.493 0.081 99 543 0.239
Total 915 23 345 2275 1
Moray Firth
P 680 12 0.359 0.068 248 2708 0.819
Q 655 10 0.111 0.006 73 254 0.077
R 728 8 0.086 0.005 70 346 0.104
S 122 1 0 0
Total 2185 31 391 3308 1
North Minch
U 656 12 0.353 0.021 231 760 0.289
\Y 425 11 0.536 0.057 228 929 0.353
w 563 10 0.319 0.016 180 501 0.180
X 131 5 0.680 0.129 89 443 0.168
Total 1775 38 728 2633 1

note: Stratum X at the North Minch was surveyed during the 1998 Clupea cruise but is included here
for completeness
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