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Data on the bottom fauna of the Finnish
southwestern Archipelago Sea have been pub-
lished earlier by Tvrkkr (1960 and 1964). He
deals with the bottom animals in parts of the
inner and middle sections of the archipelago
southwest of the city of Turku. The present
paper represents a continuation of these stud-
ies. The study arca is centred round the Marine
Biological Station of the University of Turkn
on the island of Lohm, which lies at the inner
limit of the outer section of the Finnish south-
western archipelago. Here the environmental

conditions become gradually more marine Llo-
wards the Central Baltic. The present data
relate to material collected in May and June,
1959 — 1964, during the ecological hyvdrobiology
classes at the hiological station.

Remarks on the bottom fauna of this area
were published as long ago as 1890 by Norp-
guist and, more recently, by Ss0srLom (1955).
For other short notes on the Archipelago Sea,
the reference list given by TuLkk: (1960) should
be consulted.

I. Description of the area studied

Our samples have been taken mainly from
the Storstrdmmen Sound about 40-530 km
5.W. of Turku, in the vicinity of the Marine

Guif of Bodhna

Ceniral Ballic

Biological Station of the University of Turku
(Fig. 1, Lohm).

The Storstrémmen Sound is deep compared
with the neighbouring waters, the maximum
depth being 74 m. In the southern part of the
study area there is an even deeper trench
{(Fig. 2). For the bhathymetric conditions, see
Pavosuo (1964, p. 15).

The mean Baltic current is the dominating
current in the area (PaLmiwn, 1930). It flows
from the south and southeast towards the Gulf
of Bothnia northwest of the Lohm area. It is
sometimes wvery strong in the Storstrommen
Sound, which runs from north Lo south., Because
just south of the sound there is a large sea area
with only a few small islands, the current, when
moving northwards, is forced into the Stor-
strimmen Sound, which is one of the larger
straits through the archipelago te the north
(see the map in Pavosvo, 1964).

The current is an important biological faclor

Fig. 1. Locatlon of the study area.

1 The first two papers of this serles have been published
by Tuvikxkr (1960 and 1064).
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in the study area. More saline water may be
carried by it from the Central Baltic., Marine
organisms Lhus tend to spread northwards
through the archipelago.

In the Storstrimmen Sound even the bottom
is affected by the current, which must sometimes
be strong, because there is a clear erosion bottom
with sand, gravel, and stones, and often even
with limonite. The clay observed in the deepest
localities is not soft muddy clay, but stiff blue
clay stratified soon after the glacial perind. The
softer layers, if ever formed, have heen eroded
by the current. Fig. 3 shows an echogram south,
spoutheast and east of Lohm, We can observe
the soft hottom surface south of L.ohm and the
mixed character (glacial clay, sand, and gravel)
of the bottom east of Lohm, where the southern
end of the Storstrimmen Sound is situated.
Soft deep bottoms have been observed, but
mainly outside the Storstrimmen Sound proper.

The bottom at depths of 0 —10 m along the
coast of the Storstrommen Sound is sandy,
stony or rocky, as are also the littorals of the
southernmost small island. This kind of stony
littoral is shallower in sheltered localities be-
tween the larger islands of the inner part of
the study area and, in fact, in all sheltered bays.
sandy bottoms are relatively rare and situated
off beaches.

Limonite In the form of plates and around
stones has been observed at some stations,
mostly in the trench of the Storstréommen Sound.
An interesting observation is the existence of
shell gravel from the Littorina period of the
Baltic at one of the stations (5t. XVII - 4,
N, of Lohm, 11 m). Hitherto it has not been
found in the sea, but numerous finds of the
Littorina shell gravel exist within or near our
area (SEGERSTRALE, 1927).

A comparison between the bottoms of the
present study area and the Alfristo Sound
{TuLkxr, 1960) shows that erosion bottoms
{mixed bottoms) are situated much deeper in
the exposed Storstriommen Sound than in the
maore sheltered Alristo Sound (Fig. 10).

Notes on the chemistry and temperature of
the waters near Lohm have been published by
GrangvisT (1938, 1952, 1955 a, and 1955 b),
Lisrrzin (1939), and Bucn (1954).

hiir  lemperalure measuremenis were muade with an
ordinary laboratory thermometer in a Buttner water sampler.
Il determinations were made electronically with a Beck-
muan pll-meter from water samples immediately on return
to the station. Salinity was determined tltrimetrically

Fig. 2, The depths in the arca studied.

aecording 1o the Mohr = Koudsen method (Barmxes 1859)
and oxygen aecording to Winkler's standard method (BarnEs
oy eil, ),

Temperalure. - The seasonal temperature
fluctuations are shown in Fig. 4, which has been
compiled according to the harmonic wvalues
published by Gramgvist (1952), In Fig. 5 the
temperature conditions of the Storstrémmen
Sound as measured by us on 15 VI. 1963 are
shown. At that time the temperature of the

surface water was 8.0 —17.:" C and that of the
deep water 1.4 -4.5° C,
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Fig. 3. An echogram south and east of Lohm taken with the Atlas echo sounder (frequence 15 KC) on board B/V Aranda.
Below the base-line lists of species at the corresponding localities,

In the deepest localities the temperature
conditions are suitable for the survival of some
glacial relicts, typical of the Baltic. Some littoral
species are also mel with, but they probably
do not reproduce here because of the con-
tinuously low temperature.

Salinity. — During the investigation the aver-
age salinity of the surface water was about
6 %. Its seasonal variation is small and the
vertical stralification is not clear (cf. Fig. 6).
The minimum salinity of the surface water
(5.2 %y) is reached in spring at the time when
the ice and snow are melting. This decrease has
been widely observed in the whole archipelago
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(GrangvisT, 1938). It must be a limiting factor,
at least in some wears, for some marine littoral
species, especially for those that reproduce in
spring. The difference in the salinity of surface
and deep water s O.a—-0.a%y (cf. Fig. 7).
Having a mean salinity of 6%, the water of
the area studied must be classed as g-mesohal-
ine brackish water according to the Venice
system (Symposium on the classification of
brackish waters, 1959).

Crrygen. — Owing to the current in the Stor-
strémmen Sound the oxygen content of the
water is almost homogeneous throughout the
whole water mass all the year round. According
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e annual temperature ¢yvele in the study area as
he harmonie values for the 20-yvear period 1921 -
18940 published by GRaMovIsT (1952,

Fig. & The snnual salinily wvariation according to the
harmonic values given by GraxgvisT (1852).
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Fig. 5. Temperature conditions in Storstrimmen Sound (15. VI 1963).

Fig. 7. Salinity distribution in Storstrimmen Sound
{(15. V1, 1963}

to our measurements the oxygen content of the
deep water is 7.a = 9. ml/l in June. An example
of the situation on June 15, 1963, is shown in
Fig. 8.

The pH wvalues measured by us vary from

Fig. 8. Oxygen conditions in Storstrimmen Sound
(13. V1. 1963).

7.4 to B.z in the surface water and 7.1 to 7.
in the deep waters.

The transparency of the water Is about 10 m,
a figure which is greater than that given by
Trrxxr (1960) for the Airisto Sound.

II. Materlal and methods of collecting

In the period 1959 — 1962 most samples were
taken with a bottom sampler of the Ekman-
Birge type with an aperture area of 400 em®.
Since 1961 we have operated with two modified
van Veen samplers, which are more suitable
for sandy and mixed bolttoms. The larger of
these samplers covers an area of 833 cm?®, the
smaller 323 em®.

Various number of samples per station have
been taken. It has not been possible on every
oecasion to take suofficient samples to provide

a statistically reliable picture. Therefore the
figures of depth distribution (Fig, 12) have been
made by combining data for all stations at the
same depth.

The location of the sampling lines and the
stations are seen in Fig. 9. The vertical distri-
bution of the various kinds of bottoms is seen
in Fig. 10.

Numbers of stations and samples, as well
as the total areas sampled, are listed below.
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Fig. 9. Loetation of the sampling lines and the separate
stathons,
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A5 =40 4 f G 20
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45 — 5 [ 12 & 700
ol —5h r) 16 140 730
85 — 60 1 1 B
G0 — 65 - = i
B3 - T - - -
T —=Ta - s 2z
Tho= R 1 3 1 200
O - HD 1 1 830
Total 3 il 131 S6i

The samples were washed immediately through a sleve
with 1 mm mesh, Thus mony of the smaller animals and
young individuals were lost (ef. TuLkki, 1980, p, 61 The
animals were collected in water and weighed alive immediat-
ely after counting, after all surplus water had been removed.
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Fig. 10. The vertical distribution of various kinds of bottoms,

II1I. Vertical distribution and abundance

A detailed review of the occurrence of the
species found in the quantitative samples is
given below. The material collected is listed in
Tables 1. = 10. For notes on Lhe general distribut-
ion of various species in Finnish coastal waters,
see e, SEGERSTRALE (1957).

Nematoda

Mematods ore too small te be eollected by the method
used. Only two individuals of an unidentified species was
reenrded at 38 m.

Polychaeta

Harmaothoe sarsi Hinb., At 7 stations from 4 1o 80 m
(Fig. 12). The bathymetric range of the species seems Lo
be large. The maximum density was 31 ind. /m?® and bismass
3.1 g/m.

Mereis diversicolor MQll is the commonest polyvchactle in
the area, On various kinds of bottoms down to 15 m (Fig. 12).
Maximum observed densily ond biomass 60 ind./m*® and
06 g/mé, respectively,

Pygospio elegans Clap, Al three stations (%, 10, and 20 m)
on silty or sandy bottoms, Emply tubes rather common In
the upper littoral.



Ann. Lool. Fenn. 2. 1965

Oligochaeta

The limnic Tubiflicidae are fairly evenly dispersed in 1he
littoral area (Fig, 12} Sg0dnran (1955) ebserved aligochactes
at a depth of 64 m near Lobim island. Usually 1hey coeur
on clay or coze bottoms. Im our material the maximum
depth recorded for this group wes 24 m. The maximum
density and biomass are 372 ind.im* and 6.2, g/m® respect-
ively,

Probably the dominant species in the area I8 Tubifer
tubifex. We also caoght one Limmwirilus species ot St
XVII—1 at adepth of 3 m.

Priapulida

Halicryptus spinulosus Sieb, Al 12 siations, ondy from
soft bhotloms. According to our data, it seems 1o be rarer
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Mysidacea

Mpysix relicta Lovén. One specimen taken with a bhottom
sampler From the %50-m locallly in the southern part of our
fAredy.

Isopoda

Idofea keliica FPall., I. chelipes (Pall.) (— I. piridis Siabber)
and I. granuwlosa Bathke are all species living mainly on
seaweed and are not oflen caught with bottom samplers.
I. baltien is the commonest (& recondsk, I, chelipes has been
noticed twice and . granulosa once.

Mesidotea enfomon (L.) As in the Alristo Sound, M. enfa-
mon has not been found in greatl numbers, but it i3 evenly
distribited on nll kinds of bottoms at depths from 2 {o 55 m.
Beeorded from 38 localities, Maximuom density 30 ind./m?
and biomass 167 g/m?.

Agellus oqualices L. A fresh-water species. In sheltered

loeealities its density and Dbiomnss may reach felatively
high values (361 ind. /m! snd 12.3 g/m®.

in the Lohm area than in the Alristo Sound, where it occurs
at mediom depthe (Tuikms, 1960,

Table 1. The bottom samples.

The samplers used: A = Ekman-BEirge sampler, 400 cm®, B = modified van Veen sampler, 323 cm?, G = modified van
Veen sampler, cm?,

Statlons: The stations marked with arabic numbers are situated on lines numbered I - XVIIT {(see Fig. 10). Stations
pulside of these lines are marked with leliters A = I, The stations are arranged according to depth.

Bottom: C = clay, ¢ = gravel, Glac. C. = stiff bluish glacial clay, D = plant detriius, L = limonite, M = mud, 0=
ooze, 5 = sand, Si = silt, Sulph. C = sulphide clay. The asterisk at Station XVII - 4 means shell gravel from the Littorina

perlod of the Baltie.
Yegetatlon: © = Ceramimm, I = Foaeus, Fure, = Furcellaria, P = Polamogeton, Rhodoph, = unidentified red algae.
Rithynia tenteeuleta, 2.1, = Calliopius lzepiusculis,

Animals: 4z, = Aselluz aguaticus, A.p. = Agrppain seria, Bl =
Cor. — Corophiam solulator, C.pl. = larvae of the Chironomus plumosus type C.5 == larvae of the Chiromomus salinarius
type, E.c. = Electra crustulenta, G, = mmmu.rui}}umdmtiiled}. Gl = Gammarus locusia, Gom. == Gobins srinufes, Go, =
{rammarus oceanicus, .5, — Gommarusg salinus, Hal. = Halierpptus spinolosus. H.s, = Hurmothoe sarsi, Hy. = Hygdrobia
app., I. = ITaera, Lb. = Idolea ballica, I.e. = [Isehnura elegans, Fg. = Idolea granulesa, L. = Limnodrilus, L.o. =
Leander adspersus. L.p. = Limnophilus politus, Ly.p. = Lgmnees peregra, M.e, = Mesidofea entomon, Mpl. = Mytilus,
N. = Nereis diversicolor, Mem. = Nematoda, 0. = Oligochaeta, P.a. = Ponfoporeia affinis, P.e. = Pygosplo elegans, PLf. =
Pontoporeia fernorala, P.fl. = Polpeenfropus flavomaculatus, PiE. = FPhryganea grandis, P.j. = PFolamapprgus jenkinsi,
Pr. = Procladins t larvae, P.s. = Phrygunea siriata, T, = Tubifex, Tan. = Tanyglarsus gregarins type larvae, T.fl. =
Theodorus fluvialiliz, Tr. = Trichoplera,

Numbers in brackets indleate empty shells. Two asterisks al Stat. VIIJ - § mean that the data are not quite reliable.

Sampler, no. of samples | B, 3 B 3 A, 3 C, 3 Cy 2 C, 2 A, D B, 3 B3 B 2
Station X—2 |FIII-Fr|IX 18] IV-F |VII=- 18] ¥I=1 A X~1 I—8 ([ XVII[I-1I
Depth, m 7 1 2 2.5 2.5 s 23 2. a b
Bottom 5 G C G G & G, 0 & (¥ [ 0, G 5
Vegetation = = F. F F i - = A o
Date 8. V. | 15. VL | 17. VL | 7. ¥L. | 18 vI. | 31. V. 8. ¥I. 28, V. T. VL 28, V.
1863 1963 19640 1963 194632 19422 10550 1E63 1963 1964
MNereis diversicalor - 1 T 4 - - ! - = 4
Idotea balfica - - - 1 G 3 - - 1 -
I. chelipes - - - - - 2 - - - 1
Agellus agualices a5 - - 15 - - T a -
(FEmmarids aceanicus m 3 - - 3 - 2 = -
Corophium volutalor 12 15 14 - 1 - - o
Chironomijdag 17 - £ = - - LET] - - 14
Theodoras [lariatilis o 13 = ] 25 13 2 - 1 2
Hydrobia sp. - 12 - 1 o 1% - = - 51
Lymnaea Q. 34 - - - s 2 1 : e
Cardium lomarcki 2 - 5 3 - 14 14 - 1 1
Macomua bailica 7 3z 44 11 21} i} 134 = = 15
Mylilus edulis - a6 17 12 9 T 133 - a 13
Other species Ie 1 L.p. 2 Afe 1 {10 M.e 1 Meoe 1 Hm, 1 | Cpl 5 Pe d
Pz 1 Ej1 Pa 1 L.a 3 Fal | Hm1 Tr 7 e 2 T.5
A 1 (r.m. 1 FES M| Ee + | Copl. 8 I 2
o (| fr2. 3 Tian, &
i1 Hi.1
Lf:'__ +
Animals per m? 1020 1143 RiR it 433 ik 10719 b ) 124 L
Total biomass, g/m® &5 a2 176 57 ) 194 - 1 a 141
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Table 2. The bottom samples {cont.}. For explanations, see Table 1.

Sampler, no. of samples A, 3 A A, 3 A, T B 1 B 1 B’ 3 C, 3 Ay O A, 3
Station ' I XIV-6|IX—-10|WVIlf—8 | XVI-7|VIII-6| VIl-#& F IX - 14
Depth, m. d 3.5 4 4 4 4 4 o o8 s
Bottom G, C 5 M G C. G C Q C, G c, G 5, C C, G
Wagetation - ¥ - - F - L - - -
Date 15, VI | 31. V. 25V, 5. VL |13, VL [ 5 VL | 15. VL | 18. VL | 15. ¥I. | & VL.
1959 1060 1D6 1550 18G4 1964 1963 1963 14589 149460
Nereis diversicolor 1 2 - 3 - 1 - 1 1 -
Tubifex =p. a - - - - 12 - - 2 1
Corophium wpolutaior 10 - - 3 o] 21 a7 10 4 10
Chironomidas - T Hi - 4 - - - o -
Theodozis flepiatilis 1 4 - - & 1 4 4 - -
Hyirobia sp. - 25 - - Bl 16 - - - -
Lymnaea - 7 - - 3 - - ‘ - X
Cardiuwm lamarcki o 74 - 4 23 3 8 - 3 -
Macomin balifeq 6 it Gl 12 a a3 33 31 47 25
Muyililus edulis 2 12 = 15 1) 1 44 4 3 7
Other specles As. 1, 5. Ii I.bh 2, H.=s 1, | M.e 2, Lb 2 =1 3 Lb, 2,
. 5 I G52 Cs1, .o 7T .5 7 Bl
Pr.1, | Tan. 3 C. pl. 3
C. pll.95,
C.5 B,
Tan.
Animals per m® 476 1581 oK a7 - 2852 1404 363 550 308
Total biomass, g/m?® - 146 133 112 e 482 dig4 36T - Ta
Table 3. The bottom samples (eont. ). For explapnations, see Tahle 1.
Sampler, no. of samples A, 3 A, 3 L, 2 A, d A, 3 C 3, G, 2 B, 3 C, & C, 2
Station XIV - IIT-5 |VIIT-1 I = XV a3 -1 [XVIIE-y| X—-68 |VII-i6
Depth, m s 6.3 G5 7 7 7 [ Tobi B8 B.a
Bottom M, C C, 8§ 5 &G 5 5i C., O Cy O 5t G C, & 0, G
Vegetation - — - - - - - - - Fure,
Date 28, V. 28, V, 15 VL | 16. VL | 200 VL | 16. VL. | 7. VL | 13. VL. | 28. V. | 18. VL.
19610 1961 1863 42 1859 19461 1963 1964 1063 1062
Halicrypius spinalosus - - - — - 2 a3 - - -
Mesidolea erndomon - - - 1 - 3 1 - - 3
Fontoparefa affinis 1 ES = = 0 26 50 - 1 -
Corophivm polutalor - 12 2 - - - - 2 4 23
Chirenomidas 12 - = - - - - - - =
Theadorus fluvialilis 1 - - 14 - - - 1 - z
Hpdrobia sp. 2 - - 30 - a - 4 - "
Cardiam lemarcki 4 - - ] - E - 2 - -
Macoma baliica a3 16 i7 n 15 1 53 a 18 4
Mya arenaria - - - - - 1 - - - -
Mytilus eduliz - 2 L 23 - - - 7 47 383
Other specles Has 1, | Poe (11} MN.1, GLl, |Cpld42)] T8 P oa 01, I, 7.5 5
P.3 Il 0.1, ir.o, 1 E.e + Tan. 5 | P.f. 2
Ew. = fr.5 1
Animals per m? 400 345 162 B30 V14 Bl4 G S09 435 2320
Total biomass, g/m?® - a7 29 - R 100 LT 71 163 801
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Table, 4. The bottom samples (cont. ). For explanations, see Table 1.

45

Sampler, no. of samples | G, 2 AT A, 3 Ayl B, 3 G 1 C, 2 cC, 3 G 2 Gy 2
Station XIT-INXIII -23| TX - 15 0 VII-5 |[XVIIT-6| XVII-4| XV - 17 IFI—EI I-2
Diepth, m ] 10 10 10 1 11 11 i1 12 12
Bottom C. G M G O 5 0O i, G S * i, 0 cC. O C. 0O
Vegetation F - - - - X LY =t b o
Diate 11.¥L | 17.VL | 17.¥L |15, ¥VL | 15, ¥1. | 13. VL. | 28.WV. | 16. VL | 5 VL 7. VL
1962 1860 1860 1850 1083 1564 1064 1961 1964 1063
Tubtfex sp. - - - 5 B - 1 3 4 2
Ponio, ie affinis - 64 B 43 1 44 22 43 78
Corophium valufotor 14 - - 3 2 = s — £ =
Chironomidae i - 1= s 3 i il 7S o 1
Figlrobia sp, 14 - - ] 1% - - 1 - -
Cordium lamarchki 1 - - - - ' - - - -
Maroma ballica 4 17 12 i L a9 17 27 g 14
Mdytilus edulis 122 - 4 12 10 111 - - - |
Other species N. 1, Hal, 1, E.o, + G, 2 M1, Pa 1, | Hal |Oopl1 )| Ha 2, M. 1,
.5 3, | M.e. 2, Pe. 1, | Eeos Ig.1, | Pj. 1,
.o 1, E.c. + Meo 1 P 2 C.pl. 4
T.jL
Animals per m¥ 1152 Tl 1615 444 S16 1836 378 216 60 Gl
Total biomass, g/m* 4110 73 il - ¥4 46 46 i) 36 &
Table 5, The boltom samples (eont. ). For explanations, see Table 1.
Sampler, no. of samples| O, 2 c, 2 C, 2 C, 2 G, 2 A3 A 3 A 3 C, 2 o 2
Station VI=8 |VIII=4| X=8 | XVI=8 VII=2) IIf- 4 | XIV-5 X -11|XVII-0 XVI=4
Bepth, m 12 13 14 14 15 15 15 16 16 17
Hotlom C, O 0, G 0 o 0, G L ] C. G G, O 5
Yegetation - = = - — - - - - -
Date 3.V, | 15. VL. | 28 V. 5. VL | 185. VL | 25.V. 28, v, 8. VI | 20.V, 3. VI
1 1963 1943 1964 1962 1961 15960 19460 1964 1964
Mesidotea enfomon o 1 1 3 - — - 1 -
Paontoporela affinls - ) b 20 18 10 - : 7 -
Chironomis plamogns - 14 18 - 9 - - 4 - =
Chironomidae - - 4 - - - - - 1 -
Cardium lamarcki -= - - - 1 - = - 1 --
Macoma balifea 41 3] 22 4 a2 - 5 11 1) 1
Mpfilus edulis #3 1 1 - 24 - -~ 2k -
Other specles N1, T 1, Pl 0. 4, N. 1, = T4 ™ Hal. 1, | PJ. &
Cor. b, b1 Hal. 3 | Cor. 1 Hpg. 1,
Eux.» E.. ~
Animals per m? BI6 314 312 162 il o 15 | 125 1753 113
Total biomas: glm? 330 I 53 I od 10 2T 1 - 32 TR0 1
Table 6, The bottom samples (cont. ). For explanatlons, see Table 1.
Samypler, no. of samples| &, 3 A, 4 A, 3 C, 2 C 3 Cy 2 Ci 1 1 A, 3 G2
Station Iv-1io I XIv-2 | XVII-2| XV —-14 I-3 VI-I17T|XIT—-10| IX - }3| VI =2
Depth, m 17.3 17.5 18 18 15 20 20 20 20 20
Bottom, 0, G C, O M, 5 5i G, o i b1 L 5 G C
YVegetation Rhodoph. - - = : - - - -
Date 7.%1. | 15. VL. | 23 V. 29.%, | 1. VL | VL |18 VI | 1. VL | & VL 31. V.
1862 1959 1961 1964 1961 1863 1062 1962 10460 1062
Tubifer sp. 2 2 4 - - - - - -
Pontoporeia affinis - 18 13 43 2. ] 34 10 - 7
F. femorata = - | o - - - 1 - -
Fim:wung:udue = ‘lg {;} = = 1 o - - -
pdrobia sp. — - = - - - -
Macoma baliica 4 14 a3 T a 3 i 2 10 ;]
Mylilus edulis & a7 £ - = = £ — - =
Dther specles M.e. 1, L. 1 Hal.1 | Me1, | Cpl.B8 | Pe 2 | CplL 2 - -
i1 1, L. pl. &
Cor. 4
Animals per mt 100 635 P 300 48 a2 120 160 a3 480
Total biomass gim?® 14 - - 20 13 18 43 i Li] a0 i7
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Table 7. The bottom samples (cont.), For explanations, see Table 1.

Soampler, no, of snmples | A, 3 i, 3 .| G, 3 A3 A5 C, 2 f C, 3 i C,. 2 C, 2
atalion IX-r6 | XVI-3 XVIII-8| VI-3 | IIf=1 IV-11|XVI-1|XV-15|VIIF-2 -5
Depth, m 21 21 23 24 25 25 a6 325 a3 35
Bottom Sulr, C L C, ©, L | Sulph. C L#] i i, O £, 0 G, L sulph.
Vegelalion - - - - - H.hodoph. = - - -
Date 8 VL 8. W1 | 14. VI, | 31, ¥. 29, v, 7. ¥1. 5 VL | 16, VL | 15 VI, | 7. VL
1S 1964 1064 1962 1 1062 1964 101 186 1563
Moesidofea entomon 1 - 2 - 1 - - - 1 1
Pontoporeia affinis 10 T 43 1 = 1 2 4 3 1
I, femarata - 1 3 1 - - 1 - 1 -
Chiromem idae - - - = 5] - - a —
Macoma baltica 5 1 o 2 3 b 14 4 1 (1)
Mytilus edulis il : 0 = 2 2 15 e 3 =
Other specics - € 1, Hual, 1 .1, CooF, 2 - F.eo o+ T.1, | Hg. (1) | C.pl. 2
Ly.p. 1 C.pl. 2 et 1
Animals per m? 143 312 T Lk 54 a9 1648 44 126 24
Total biomass g/m? 5 g 30 9 17 13 50 & 43 3
Table 8. The bottom samples (cont.). For explanations, see Table 1.
sampler, no. of smnples C, 2 G 2 Al A D A3 A, 3 i, 2 C 2 A 5 C, i
Station X-& | XIT-8|XIV=-3 IV-5 |XIII-21|X11]-28] XIT-86| X -4 IIr—2 | Xvirf-1
Depth, m a5 a6 a8 42 43 44 45 46 47 45
Bottom G, L C, O Co G | Glae. C E C. G| Sulph, G| ©, G L 5i, &
Vegetation - - - - — - - - - -
Date 28V, 11. VI. | 2%, V. T-¥I, 1T. VL. | 17. VL, | 11. VL. | 2% V. 28 v, 131. ¥I.
1863 1962 e 1962 1961 1961 1082 19463 1961 1064
Mezidotea entomon 1 1 : 7z 1 - 1 3 2 2z
Fontoporeia offinis - 14 G - 3 - 10 = - Th
P, femorala - 1 - - H 1 ) - - 15
Chironomidae - 1 - - - - - - - -
Muacoma baltica 12 1 B 1 2 a - 0 a 3
Mutilus edulis 14 - 1 i - . - - - -
Othor species - - Nem, 2,0 Me. « | Hal, 2 = - - Flal, 2
Hal, 2,
I, 4.6 3,
Hy. (1),
E.c. #
Anlmals per mn® 16 162 Pt ] G 10U 42 126} 45 33 1164
Total biomass, g/m? B3 290 - 7 11 o> j R 23 14 410
Table #. The bottom samples (cont.). For explanations, see Table 1,
Sampler, no. of samples | €, 2 C, 2 AL d cC, 2 c, 1 Co3 C. 2 o2 A3 G, 1
Statlon XVFi-2 J1-4 X - 19 [XVIT-3|XVIH-3| XV - 186 (VIF-15|VIIT-38| IIT— 3 V-4
Drepth, m 45 4% 14 o) s | & S ol a3 hE
Hottom G, O G, 8§ |[Sulph. C| Glac. C |Sulph. G| ©, L L 5 € |Sulph. G| C, G
Vegetation - - - - - i - X pill =
Dade B VL T.%L i, YL e T T 18. WL | 18, VI | 18 VL | 15. ¥1I. | 28, V. 1. VW,
1964 1963 186 1054 156 1961 1362 1963 14961 1962
Mezidotea entomon 2 1 - 2 1 4 1 - 1 -
Forloreia affints - - 2 2 13 2s . -y 1i =
Chironombidare - = - 2. : i a e i, i
Muacome baltica 2 fi - 3 - (1) 7 23 - 5
Other specias P.f. B, - Y - - - H.s 1, - P, -
.51 Hal, 1, Myl T
E e+
Animals per m? B 42 o4 42 ’ 1548 16 Th 264 20 T2
Total blomass, g/m?® 11 21 = 15 3 (1] 1) 114 i 23
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Table 10. The hottom sam'Fla?:l{:;mt.j. For explanations, see
8.

Sampler, no. of samples A, 3 c 1
Station H AXVIII-4
Depth, m 7.8 a0
Bottom G 5 0y L
Vegetation - -
Diate 1. VL 13 VI
1960 105

Harmotho# sarsi - 1
Mpsiz relicla - 1
Pontopareia affinis 2 1
B, jemorali & 3
Eleclra crusiulenta - 7
Animals per m? i T2
Total biomass, g/m? (1% 1

Taera maring 1.Y, a specles of the littoral zone, was re-
corded from six loealities only. It i3 remarkable that one
find is from 33 m. In the Airisto Sound feern has besn
recorded at a maximum depth of T m. Fomssaas (1954)
mentions it even at a depth of over 30 m on the Swedlsh
coast of the Haltle

Amphipoda

Portoporeia affinis Lindste, is the commonest specles of
deep clay and muddy botloms. Its biomass resches 4.7 g/m?
and density $12 ind./m® A comparison of the records from
the Alrlsto Sownd {3520 ind. /m®% Torxwr 1960), shows
that the present sludy area is less suitable for P. affinis
because solft bottoms preferred by this species are nei as
common and large here as in the Airisto Sound (ci. Fig. 10).
The depth range of F. affinis s 2.5 to 80 m, the maximum
density being at 10 =20 m. In the Alristo Sound the species
reaches n maximoum density al ca. 10 m decper, The roason
jor this difference is, again, the structure of the bottom.
In the Lohm area, soft bottoms are rare at depths of 25— 50 m,
butl somewhat more commaon down 1o 20 m, as can be seen
from Fig. 10, One-third of the Tinds of P, affinis are from
mixed bottoms {clay with stones, gravel or sand) in the
Lohitm waters and only one-slxth from similar boltom in the
Ajristo Sound.

Pontoporeia  femorata Hodyer was recorded from depths
of 8 to 80 m, The maximum densitics are at 40 — &0 m. The
Lohm area lics near the northern 1imit of the range of this
gspecies In the Baltic. Therefore P. femorcta usually lives
at the greatest depths, where it flnds the most saline water.
1t Is the only spectes with maximum density at the greatest
depths studled (Flg. 12). Its biomass and density are smaller
than thoese of P affiniz (maximum 1. gm? and 180 lnd. 'm®,
respectivelyh. . femoralia has not been found in the Airisto
Sound. Srdatom (1955) recorded it in the present study aren,

The Gammarus species live malnly in the Focts vegetation
or under littoral stones, bul they are also oceasionally
canght with bottomm samplers. (¢, salinus Spooner, . oceani-
cus Segersir, and &. zaddachi (Sexton) Spooner are the more
common and & lecusla L. the least common species. The
densitles reach 70 fnd.m?® and the blomass 3 gim® (G
duebenti, common in rock pools, has not been recorded from
the sea in the area.)

! The lagra living in Finnish coasta]l waters has so far
been regarded as [ merina, buot its taxonomic statos §s at
present being checked,

Corophium volelafer Pall, Pelatively searce compared wilh
the nelghbouring areas, In (he barbour area of Turku a
maximom densily of 8 350 ind. /m® was reported (Tvogss,
1954} and from the Afristo Sound 1 240 ind,/m? (TuLxkl,
196073, but onlv 851 ind. 'm#® [rom our present area, The mors
sheltered waters of the inner archipelage of Southwestern
Finland are thus elearly more suitable {or this species than
our study srea. The Iower limit of the vertical distribution
iz about 25 m and the maximum density oceurs at 2— 10m
depth, in both the Airisto and Storstrommen Sounds,

Calliopius Taevivseulus (Kriver). Found only omce, al-
though It is not rare among the Fuecus vegetation in the
spuihernmost parts of the area.

Decapoda

Leander adspersus Tathke, Only one specimen caught.
Mot rare in the Fuecus vegetation in the Lohm area.

Odonata

One larva of Ischrora elegans Limd, at 5t X - 2, Bather
commaon in the Lohm area in the upper littoral, Larvas of
Libellola quadrimaeulofa (L.}, Aeschng juneeg (L.}, A. cosrulea
{(Stram}, Agrion armtalum (Fabr,), and A, hastelalum (Charp.}
are alzo common in the littoral zone. According to Laxnb-
BERG (1948), all these species occur in water of a sallnity
af about 6%, in the Baltic. He mentlons Asschna juncea
and A, coerulea even from salinities of & — 10 Yy,

Coleoptera

Larvae of Haemoria mclica I, were ciught at 51, A and
=1 on & clay boltom (depth 2.5 m). Some pupas were
cillected In the Fucus zone. The species |s known from varlous
places along the ooasts of the Baltic (Laxneerc, 1943},
but not from the inneemost parts of the Gulf of Bothnla.
H. murtica has also been recorded from some lakes in Finnish
Lapland and Aland {(LiNDBERG, op. cil.).

Trichoptera

The maximam occurrence of caddis-fly larvae seems to
be in the uppermost littoral zone, Only FPhrgganea grandis
I.. was found below the Fueus zone at a depth of 11
meters. Altogether 5 species of Trichoptera were observed
in the quantitative samples. Of them Palpeentropus flavoma-
culatus, Plet., Phrygenea grandiz, amnd P, sfriata L. occur
throughout the country, whilst Agrgpenis sarie Fabe., and
Limnophilus politus MeLach, are relatively southern species
in Finland (Mvrowm 104600 In the net samples taken in
the littoral sone Phrggares obsolefa (Hag.), Limnophilos
decipiens (Kol.) and Athripsodes aterrimus Steph. were
comman. All these species except Polpcenfropees, Athripsodes
and Limnophilas polifes are included in LixneERc™s {(1944)
mafterial of the Baltic Sea. v

Chironomids

The chironomid larvas were oaoly identified o main
larval type. Flg. 12 shows the wertical distribution of the
lorvae, The maximum density (15308 ind. 'm?*) was observed
at one station in the Fucus zone. Because a large number of
amall larvae pass through the sleve, the flgnres obialned
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Fig. 11. The biomass of Macoma balliea at different depths.
The station witlh greatest blomass is net truly quantiiative,

may he misleading. Il seems, howewver, that the density
diecrenses steadily with depth, the despest record belng ot
S om. Saoerow (1955) even found chironomids at 64 m in
air study ares.

Gastropoda

Thepdorus flupiatilis 1. Very common everywhere on shal-
low stony bottoms and among the Fucus vegetution, vertleal
range from (.7 to % m. There are only two records from a
clay botton. The greatest denslty was 168 ind./m?, and
4.0 gim® This specles was alse found in soomme lolkes {hat
are oceasionally in connexlon with the sea and where the
salinity is 1 — 3 nfoa.

Brithyaic dertacadofa (L) is common among vegelalion in
the uwpmost fitloral, bul it was eaughl only iwice with
the bottom sampler from 2. and 5 metres,

Hpdrobia spp. were recorded from 1 to 18 metres. Both
Finnizh speeies (M. nleae and H. ventrosa) oceur in the study
areit, but becanse not oll the specimens were identified the
material will be econsidered collestively. Fhe maximum
abundanes was 1 215 ind.fm?* and 124 gim®, The Hidrobia
species penetrote Lo greater depths in the Lobim aren than is
knowmn in olher parts of the soulth const of Finland, viz,
18 m. In the Alristo Sound the greatest depth is %8s m
(TvLakn 1960), at Tvirminne @ m (H. venfrozal and 15 m
(1, ulpae) (Kovy, 1961) The reason for this boasal submer-
genen is discussed below,

Potamorpyrgees jenkinst Smith. Only in one bottom sample
{7 m, ooze botlom), but in netting samples taken from the
shores Polamopyroes is nel race in sheltered places. Like
Theodozus, it also oceurs in small brockish-woater lakes
temporarily eonnecled with the e,

Lypmrieea  peregra (Mull,), amd L, sfagnalis (L.} are the
commonest pulmonates inm the area, the latter living in the
uppermost littoral. L. peregra was found at 6 statlons rang-
ing from (L7 to 21 m. The maximum density was 350 bnd. 'm
The despest Tind s probably fortuitoes, bt it clearly shows
the wide vertical range of this species in Lhe well axygenated
witlers of the stdy area, AL Tvarminne L. peregra has been
Toticd at w depth of 19~ 20 metres (SecErsTRALE, 1933),

Pelecypoda

Cardium lamarcki Beeve occurs everywhers in the Hittoral
from (07 to 15 metres. [ {2 o charscleristbe species of the
mineral bofbem community, bul sometimes occurs in sul-
phide ¢loy, clay, and ooze bottoms, The maximum abundance
observed was 93 ind,/m? ond 6.3 g/mf, As long ago as 18I,
NonpgvisT (op.ocit.) recorded this speeics near Lohm at s
depth of 52 m.

Masoma baltiea (L.} was found in almost every sample, A
density of over 200 ind.'m®* was recorded. The depth range
is 0y to 56 metees. The biomass values of Macema con e
seeny it Fig, 110 The maximum biomass observed was 316
g/m?, but this value may be misleading, becavse only one
botlem sample with & small sampler was taken in this caze,
The mean individua]l weights of Macoma incresse with
depth and small specimens have not been observed below
20 m (cf. SEGERSTRALE, 1DM3),

Mpo arenarie [, Is o characteristle species of shallow
sundy bottoms. We found only one living specimen however.

Mptilus edulis L. s gquantitatively the most imporiant
Peleeypod species of the Archipelage Sea. We recorded [t
at 43 statiops. The maximum densily was 2 208 jnd, im?
mnad the greatest biomass 689 gim?, It has been recorded six
times al depths of more than 30 m, Lhe deepest Tiod being
from 53 v, amd bere the density was 8B ind/m® In the
Adrlsto Sound the maximum depth, according to Tuvikwx,
(1860}, is 20 m and in the Tvarminne arca 33 - 35 m (SEGER-
STALE, 1053), Forsmax (1836) mentions this pelecypod from
37 and 48 metres near the 5.5, corner of Bornholm, where
the hydeographical conditions and the character of the
bottom greatly resemble those [n the Storsteianmen Sound.
This soecalled basal subimergence will be discussed Delow.

Bryozoa

Electra crusfulenia Pall. was observed down to 80 meters,
and thus has the widest wvertical distribution of the species
eonsidered here, The ocourrence of this mainly littoral species
af great depihs is connected with the development of limonitle
on the soft bottoms, which provides a suitable substrote,
assential for this sessile species.

1V. Discussion

sixteen truly marine species were recorded
from the study arca, whose fauna is thus more
marine than that of the Airisto Sound in the
inner archipelago, where only 11 or 12 marine
species were found in the bottom samples
{(Torxkikr, 1960). The northern limit of some
marine species in the Baltic lies approximately

in the present study area. These species [ Idolea
granulosa, Ponfoporefa femorala, Gammarus lo-
cusla, and Calliopius laeviusculus) seem to be
absent from the Airisto area (cf. SEGERSTRALE
1944, 1957, and 1959).

The following species in our material are
suggested to be of brackish-water origin (see
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Fig. 12, The bathygraphic distrlbation of some bollom animeals.

e, SEcEnsSTRALE, 1957 Eleclra crustulenla,
Hydrabia venlrosa, Idolea viridis, Mesidolea en-
fomon, Pontoporeia affinis, Goammaros salines,
(r. zaddachi, (. duebent, and Mysizs relicla. Most
other species are limnic,

We have often found the following additional
species, which were not obtained with the aid
of quantitative methods: Laomedea loveni Allm.,
Pragloma obscurum Schultze, Balanus improvisus
larwin, Bathyporeia pilosa Lindst. and Crangon
crangon (L.).

As seen from Figs., 12 and 13, the density
of different species and their total abundance
are greatest in the uppermost litLoral, The Tigu-
res do not give a true idea of Lthe shallow hard
hottom fauna owing to the sampling method.
The quantitatively most imporiant components
are Mylilus, Macoma, and Ponfeporeia affinis.
In the deeper waters the latter species especially
inereases. If the density values are compared

4

with those of the Airisto Sound, it will be
observed that they are strikingly grealer in Lhe
latter area. They are greater at every depth
and especially between 20 and 40 metres (see
Torwxr 1960, Fig. 16), One possible cause of
this phenomenon is the fact that, owing to
the currents, mineral boltoms poor in food-
stuffs are commoner in the Lohm area than in
the Airisto Sound,

IT we compare the densities of different
apecies in the areas of Lohm, Airisto, and the
harbour of Turku, we observe an increasing
gradient in the density of Corophium, probahly
caused by pollution:

Lohm Alristo Turku harbour
6551 ind.fm? 1 240 ind. fm® 8 550 il rm?
9.3 gim 26 @fm®

Corophium is a species of sheltered localities,
shallow bottoms and some detritus. Such
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bottoms increase from Lhe Lohm area towards
the Inner archipelago. Macoma also shows
increasing densities from Lohm to Turku.

Examples of species more numerous in the
Lohm area than in the Airisto area are the
following: Harmothoéd, Mygiilus, and Asellus.
Reverse conditions prevail in the abundance of
the following species: Nereis, Halicryplos,
Mesidolea, Ponloporeia affinis, Cardium, Theo-
dazus, and Hydrobia spp.

Comparisons of the biomasses and densities
of the different areas in the archipelago give
similar results (cf. TrrLkkr 1960 and 1964).

As criticisms of our guantitative results the
following points should be noted: 1) The season
of the investigations 15 different (lale spring in
Lohm, autumn in Airisto and Turku harbour),
which accounts for greal fluctuations in the
abundance of many species owing Lo the rep-
roduction periods. 2) The collecting methods
have not been fully standardized. 3) The col-
lecting methods are nol reliable where hard
bottoms are concerned.

Many species commonly living in the upper-
most littoral penetrate relatively deep in the
Storstrommen Sound, much deeper than in the
nelghbouring archipelago. Such  species  are
Mytitus, Electra, and faera. The two first-
mentioned are sessile species with a pelagic
larval stage. In spite of the perpetual coldness
and darkness they may settle on hard surfaces
at depths of 40 - 50 m in the trench. The more
stable salinity in deeper waters is advantageous
for marine species, because they are not sub-

Q
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Ann. Lool. Fenn. 2. 1965 al

jected to the lowered salinity during the repro-
duction time in spring. Their reproduction is
probably hampered, however, by the permanent
coldness in deeper waters.

In the Storstrommen Sound the littoral ani-
mals thus occur mainly at two levels, viz. at
0-15 m and 30 - 60 m, Between these depths,
on the shelves, there are mainly soft bottoms
with typical species. In the places where the bot-
tom falls steeply from the water line to 60 m
however, it has the littoral character at every
level.

Because of the wvarying environmental con-
ditions it is not possible to delineate well-
defined animal communities in the study area.
Only a rough division can be made.

1} On soft bottoms from 5 m {or 10 m at more
exposed localities) to 80 m the following species
are usually recorded:

Mezsidotea Pontoporeie affinis
Maeoma I, femarata
Halieryptus Huarneathos

2) On hard and mixed boltoms from the
water-line to varyving depths the tvpical species
are;

Muytilus Themdoxus

Macoma Hypdrobia spp.
Card fm Ehlmn-:rmidgo
Iaern

3} In sheltered bays from 0 to 20 m, where
the botlom consists of mud, sand, gravel, and
often of rich plant detritus, the following ani-
mals often occur:

Aszellus I_ﬁmmm spp.
Coroph i Chiron @
Card i Theodarus
Muaeoma Trictioptern
Tubilicidoes MNereis

(rammarts spp.

The littoral community at depths of 0 - 10 m
of the Airisto (TuLkki, 1960) resembles the
hard and mixed bottom community of the
present study area, and the soft bottom com-
munity in the Airisto Sound at depths below
200 metres 15 somewhat similar to that of the
Lohm area. The depth range of these two com-
munilies is wider in the Lohm area than in the
Airisto Sound, owing to the differences in the
hydrographical conditions and the character of
the bottom, as mentioned above.

S0 far, no polluted waters occur in our study
area, nor do less saline brackish waters excepl
for the slightly saline voung lakes on the islands.
These lakes will be the subject of Iater studies.

Summary

The study is a survey of the bottom fauna
in the Lohm area, south of the harbour of
Turku and the Airisto Sound studied earlier by
TuLkkr (1960 and 1964). The salinity in the
present study area in the ouler part of the
archipelagoe has been somewhat over 6 ofoo
during the period of the investigation (from 6
to slightly over 7 afse in the Airisto Sound in
1956). The temperature of the water waries
between — 0.z and 9° C in the deepest localities
and —0.2 to near 20° C al the surface. Much
attention has been paid to currents in the Stor-
strommen Sound near Lohm. The mean current
flows from south to north. It erodes the bottom
and even in the deepest localities produces an
environment which resembles littoral habitats,
The littoral animals partly replace the deep
bottom species. The numbers of individuals and
species are small, however, owing to the per-
manent coldness. Typical soft bhottoms with

characteristic species have also bheen found out-
side the Slorsiréommen Sound.

The composition of the fauna is somewhat
more marine in character than in the Airisto
Sound, although the limnic species are the most
important element of the fauna.

No clear animal communities have been ob-
served. The following uncertain communities
miay be mentioned: 1. The soft bottom comm-
unity from 5 to 80 m (characteristic species are
listed above). 2. The hard and mixed bottom
community. 3. The communily of sheltered
bays.
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