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Ophiura texturata

Biomass of Ophiura texturata at transects 1-7 from July 1969

Fig. 10.

to September 1970,



- 40 -

that the distribution pattern of this species in the outer part of Borgenfjorden
is caused by the soft substrate preference. The biomass values on the hard
bottom transects (2 and 4) are relatively low, especially on transect 4. On
transect 2 the substrate is softer towards the deeper parts. This is probab-
ly the reason for the relatively high values found here (Fig. 10).

The low biomass values on transects 6 and 7 (Table 18) are
probably not caused by the substrate.(p. 18). It is more likely that the low
biomass values found here are related to the poisonous condition during
the upwelling in the inner basin at the same time as the spawning of this

species (Table 12), and the settlement of the larvae,

Ophiura albida

This species has almost the same average biomass values
on all the five transects of the outer basin (Table 18). There is only signi-
ficant difference between the values of transect 1 and the values of tran-
sects 3 and 4. A. rubens and O, albida are very well represented on all
kinds of substrate (Table 8). Brattsirbm (1941) showed that O. albida was

Table 19. Mean values + standard error of number of specimens and

dry weight perspeci'men of Ophiura albida on 12 and 16 m

(2 m2) of the seven transects from July 1969 to September

1970. n = number of measurings for each mean value

Transect. n number weight in grams

1 13 63.9+ 5.0 0.017 + 0,001
2 13 43,1+ 5.7 0.025 + 0,005
3 12 30.4 + 5.0 0.020 + 0.010
4 13 24.0+ 5.3 0.018 + 0.010
5 13 27.1+ 7.4 0.018 + 0,012
6 12 18.5 + 4.3 0.019 + 0,020
7

10 0.2+ 0,01 0.001 + 0.003
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Ophiura albida
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Biomass of Ophiura albida at transects 1-4 from July 1969

to September 1970.

Fig. 11a.




- 42 -

35
301 .
25 .
2 JTr.S
15 |
d |
Talal 1AL
g/m’ = 5 A mOfE 5o
T ATsTo INTp T TeTmTa Tl TyTaTs!

6

.7

Fig., llb. Biomass of Ophiura albida at transects 5-7 from August
1969 to September 1970.

most numerous on muddy bottom, but attained the greatest size on harder
bottom types. In Borgenfjorden O. albida was very numerous on transect
1 at the 12 and 16 m depths (Table 19), but the mean weight per specimen
was relatively low, Students t test shows significant difference both for the
mean number and the mean dry weight per specimen between transects 1
and 2. On the same sample stations O. texturata also showed relatively
stable and high biomass values throughout the year (Fig. 10). The low
specimen weights of O. albida found here may therefore be due to intra-
specific competition, since these two species are supposed to have almost

the same diet (p. 27), The highest values of the mean specimen weight are
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found on transect 2 (Table 19), This should indicate that the food situation

is rather good at this locality. A couple of other species, Ophiura robusta

(Skjeeveland 1972), Ciona intestinalis (Gulliksen 1971), show high biomass

values on this locality.

The biomass values of O. albida are relatively large on
transect 6 compared with the other species (Table 18). This species was
found four times at 16 m on transect 6 (Fig. 11b). These findings corre-
spond to the high oxygen content of the bottom water, The biomass on this
transect decreases starting in August. At the same time, the maximum
values of biomass of this species moves from deeper to more shallow
areas (Table 20), The results in Table 20 and Fig. 11b indicate that some
of this species apparently migrates from transect 6 and moves away from
the deeper parts during the period from August to November 1969. This
is probably caused by the decrease in oxygen content on the bottom of the
inner basin, and the poisoning effect in connection with the upwelling of

water with HZS late in the autumn,

Table 20, Biomass values of Ophiura albida in percentage of the total

biomass at the four depths investigated. Results given are
for each of the four samples at transect 6 in the autumn
1969. The numbers in the lowest row are the biomass

values of Ophiura albida on the transect in percentage of

the total biomass of this species of the four samples

Depth in

meters 4 Aug. 18 Sept. 18 Oct. 12 Nov.
< 0 0 10.2 95.8
8 4.3 43,7 74,6 4.2
12 93.2 56.3 15.3 0
16 2.5 0 0 0
54.5 37.1 7.0 1.4

On transect 7, the biomass values of O. albida are very
small (Fig. 11b). Contrary to the situation in the outer basin, this species

Is most common at 4 and 8 m depth on transect 7. Anaerobic conditions
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are not found at the bottom of the innermost part of the fjord, but due to
the weak current, the low biomass values may be caused by lack of food.
It is possible that O. albida may serve as prey for A. rubens especially

on this locality where the fauna is rather scarce.
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SUMMARY

1. The investigation was carried out in Borgenfjorden, a landlocked fjord
in the inner part of Trondheimsfjorden (63030' - 64030'N, 9°30" -
11°30" E). Borgenfjorden, which is about 10 km long, is divided into
two basins by a threshold. Anaerobic conditions are found during the
summer and autumn beneath the thermocline (15 m) in the inner basin.
The bottom substrate is primarily soft in this basin. The outer basin
has almost the same hydrographic conditions in the entire water column
(maximum depth 40 m), The type of bottom substrate varies, Tempera-
ture and salinity ranges during the investigation were 1.1 - 16. 1°C and
24.8 - 33.9% 00 respectively.

2. The echinoderm material in this investigation was collected mainly by
diving on seven transect lines, two in the inner basin, and five in the
outer basin, Samples were taken at 4, 8, 12, and 16 m depth along
each transect. The sampling surface was two areas each of 0.5 mz.
Sampling was done from July 1969 to September 1970, 13 times in all,
with intervals of about a month,

Sampling with a Petersen 0.1 m2 grab was initiated in
September 1967, and has been carried out primarily on 11 selected
stations including one just outside ‘Borgenfjorden.

3. A total of 25 species (six holothuroids, two echinoids, six asteroids,
and 11 ophiuroids) were registered. Only 11 of these were found in the
inner basin, and three were only found outside Borgenfjorden.

4. Derived conversion formulas for alcohol weight to dry weight have
been used on 10 of the species.

5. The gonads in the three most common species were examined in order

to determine the spawning period. Asterias rubens was found to spawn

from May to September 1970, Ophiura texturata from July 1970 with

spawning still taking place in November when this investigation was

terminated, and Ophiura albida from July to August 1970, Correla-

tion between females and males of O. albida was found to be greater in
June than in March, May, and July.
6. The size distribution of the three most common species gives no basis
for age or growth determinations.
Few specimens of A. rubens were observed with an arm
length greater than 90 mm, and the majority of the specimens was less

than 10-15 mm, The most numerous size groups of O. texturata and
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O, albida were those of 18 and 10 mm disc diameter respectively.

7. Stomach content examination for both O. texturata and O. albida

showed fewest empty stomachs in May. The food consisted mainly
of bottom material, some molluscs and crustaceans, but few poly-
chaets. A resting perioa in connection with the spawning was not
clearly observed.

8. Average values of the biomass of the echinoderms in Borgenfjorden
(]:ransect material 344 mz) were estimated at (6.1 + 1.3) g/mz.
Significant difference was found between the biomass values of the
two basins, the outer with (7.8 +1.7) g/rn2 and the inner with
(0.7 +0.2) g/mz, The reason for this is thought to be the difference
in the environmental conditions caused by the threshold,

9. No seasonal variation in'the biomass values was observed.

10. The biomass variation with depth shows largest valuesat 4 m and
smallest at 16 m, This fact is due to the biomass variation of the
dominant species, A. rubens, which comprises 84% of the total
biomass of the echinoderms in the transect material.

11. The biomass values of O. albida decrease markedly downwards to
that depth where anaerobic conditions are found in the inner basin

(transect 6).
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APPENDIX I

Derivation of the confidence interval CI(D)

We denote the observations by (D] , W]), (D2, Wz), .....
(Dn, Wn). Each Di is a random variable corresponding to the given Wi‘

The following model is assumed:

E(Di) =k Wi and Var (Di) - @2 fori=1, 2, .... n, kis estimated by
the method of least squares which gives
n

2
Zwi.

i=1

A n n 2 N 9
k=i§ D, * W/ 121 W, and Var(k = &%/

With this estimated value k, the conversion formula from a given alcohol

A A A A
weight W to the estimated dry weight D becomes D = k - W, and Var(D) =

n n
2
wh. el S wiz, with Var @ - D) = 6%+ (1 +w?/ Z w..
i.= 1 i=
N L

2
The expression R = (D - ’IS)/ G 1+ w2/ z: Wiz) has a Students t
i=
distribution with n - 1 degrees of freedom. If we put

Pt 1 ,?2_(<R< L ’%t) = 1 ~X where oC is the level of significance and

tn-—] o is the table value of the Students t test, the confidence interval CI(D)
2

is given by

Bitn*] o é\‘ (1 +w2/ Wiz) where éz =1/(n-1)
,2 -

1:1 1=1

Nj=
M
o

P
=
o

M-






