


MEDDELELSER FRA KOMMISSIONEN FOR HAVUNDERS@GELSER

SERIE: FISKERI - BIND VI - Nr.7 - 1922

ON THE FREQUENCY AND DISTRIBUTION OF

CRANGON VULGARIS, CARCINUS MAENAS

AND PORTUNUS HOLSATUS IN THE DANISH
COASTAL WATERS

BY

ERIK M. POULSEN

KOBENHAVN
C. A. REITZEL, BOGHANDEL

BBBBBBBBBBBBBBBBBBBBBBBB



I0LOGICAL investigations along the Danish coasts were carried on for a series of years, the war years
B excepted, by the Danish Commission for the Study of the Sea. Although the main object of these
investigations was to investigate the variation in frequency of the young of some flat fishes, we have also
paid some attention to the more important invertebrate animals, especially to the Molluscs and Crustaceans.

In the summer of 1920 I took part in these investigations, and I could not help noticing to what
extent the quantity of shrimps, shore crabs and swimming crabs varied at the different stations. The
journals from previous years also showed a highly variable capture for the different stations, and I accord-
ingly resolved to subject these circumstances to a closer investigation, the results of which I will now
communicate.

The investigations which form the basis of the present work were undertaken in July, August
and September in the years 1911, 1912, 1920 and 1921. For the rest of the years since 1905 the journals
have not contained satisfactory information concerning the occurrence and frequency of the crustaceans
mentioned above.

The fishing experiments were carried out from a motor boat with a fine meshed "Young Plaice
Trawl® of the following dimensions:

The Otterboard 80 c¢cm X 37 cm

The meshes in belly and wings 1 em
5 in cod-end 0,7 cm

Foot-rope 7 m

Head-line 6 m

Total length 9 m.

The depth on the fishing places varied on an average from 1—3 m.

As will be seen from the capture-tables the fishing time has been usually half an hour, but some-
times it has occupied one hour and more exceptionally only a quarter of an hour or 20 minutes. In the
capture tables, however, unless otherwise indicated, the amount of the captures per hour is given.

The tract of the coast investigated comprises the west- and east-coast of Jutland, the coasls of
Funen, Langeland, /Erd and Samsd, the north- and east-coast of Als, the west-coast of Lolland and the
west-, north- and east-coast of Sealand from Karebaksminde to Copenhagen (Fig. 1). In the discussion
of the fishing experiments the tracts of the coast mentioned have been divided in such a way as to avoid
great differences within the same area with regard to the nature of the bottom, the salinity and other
factors which presumably might be of importance in the distribution of the animals.

In the General Survey of capture (see p. 10), which is based on the journals, the following.abbre-
viations are used:

Bott. = bottom s. z. = sand and Zostera
s = sand without vegetation s. m.= sand and mud

s. v. = sand with vegetation s. g. = sand and gravel
s. st. = sand and stone St. = station.

-+ means that specimens were caught, but without being counted,
I*
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Fig. 1. The Danish coastal areas, No. 1—27.

Before I discuss the treatment I shall make some remarks concerning the biology of the shrimp.

The little we know of the life of this animal which plays quite an important part in the house-
hold of the sea, is based mainly on some investigations which Professor EHrENBAUM carried out in the
environs of the mouth of Weser at the end of the eighties of the past century’).

The shrimp is a marked shallow water animal, which has its main distribution inside the 10 m

! Enrensaum: Crangon vulgaris. Sonderbeilage zu den Mitt. d. Sect. f, Kisten- und Hochseefischerei 1890,



curve. According to statements by A. C. I. van Goor! it has its distribution in the temperate zone of the
northern hemisphere. It reaches as far North as Iceland and in the White Sea and as far South as the
Mediterranean coast of Africa. It occurs from the coasts of Labrador to the east-coast of Virginia. In the
Pacific it is found, at any rate, on the coasts of California and Japan.

The shrimp does almost entirely look for its food on or by the bottom, while it is swimming
slowly onward over the sand catching the organisms whirled up by its own movements or which occur

just above the bottom. The food consisls essentially of Entomostraceans, Polychaets, Diatoms and Algae,
and it is rather unwilling to .
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temperature of the water, the hatching takes place in one period only, namely from the beginning of March to the
end of July. During the time that the females carry the eggs, they frequently avoid the quite shallow
water and go further out where it is deeper and colder. The larvae have a pelagic life, and do not approach

the coast till they have developed into the final stage. Maturity begins at the age of one year.
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is far more common in the North Sea and Skager Rack than_
Fig. 3. Curve showing the captures of in the waters inside the Skaw; this will be seen especially plainly -

CEGRgon malgns m dRa0; from the curves on Fig. 2. The curve on Fig. 3 shows another

picture for the northern part of the North Sea and for the Skager Rack to which I shall return later on.

In Hjerting Bay and in the Graadeep, Area 1, only few shrimps occur, about !/ Liter per hour.
Outside on the very North Sea coast about three times as many occur, and further North in the North
Sea and in the Skager Rack 6 L per hour were captured on an average. As soon as we get into the inner
waters east of the Skaw they occur again in smaller quantities, amounting to less than 0,6 L
per hour.

In Nissum Bredning, the western part of the Limfjord, (Area 4 a) which was omitted in the gra-
phical representation in order not to break the continuity, only few shrimps occur: in 1911 1,0 L, 1912
1,2 L and in 1920 1,6 L; for 1921 we have no information.

In some investigations which were undertaken in the end of August 1913 from the cutter “Edith”
on deeper water in the Belt Sea and the Kattegat, Crangon vulgaris was found at 8 stations out of 32,
and then only a few specimens. Its near relation Crangon Allmanni, on the other hand, occurred at almost
all the stations, but only in small numbers.

! Goor A. C. I. van, Het Zeegras (Zostera marina L.) en zijne beteekenis vor het leven der visschen. Rapp. en Verh. uit.
door het rijksinstituut yoor visscherijonderzook. Deel 1, Afl. 4. 1919,
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Crangon vulgaris is thus a well-marked coast form, the native place of which is the shallow water
along the coasts. Here it may be found almost everywhere, and there is hardly a Danish coast where it
does not occur. But it does not favour all coast tracts to the same extent. We have seen that it is very
common along the west-coast of Jutland. Here it finds everywhere clear fresh water and a bottom free
from any kind of vegetation. Where this clear bottom does not exist it occurs less frequently, thus in
Hjerting Bay, Graadeep and Nissum Bredning. Inside the Skaw, where the bottom is often mixed with
stones and where we frequently meet with vegetation of Zostera and Algae it occurs in a considerably
smaller amount. In the northern part of the Kattegat as far as Udbyhgj (the mouth of Randers Fjord)

there is still about 1 L per hour, but the more we approach the coastal waters of the Danish islands
the fewer shrimps will be
P No. of Specimens

found, generally consider- 1y
ably less than 0,6 L per
hour. Only east ol Lange-
land (Area 20) and especi-
ally at Nebbe sandbanks i
they occur with a some- 100

130

120

1911
Carcinus meEnas {1912---—---=

. ]_5]_[ LA B R R R B
what greater frequency, in 90

one year 0,8 L per hour

i Portunus holsatus {

80 e
and in the other 0,3 L. It ‘\", ; \‘
is in good accordance with || il
the fact that here we find i ‘{i + P
on a small scale the same 30 \ 5 £ } N l'-‘
bottom conditions as at 40 i‘-.\ St [\'\r,’f ,’ d
the west-coast of Jutland,  3p \ l\ “ 1 il ’ |
viz. a clean sandbottom, \\I \ E A ;‘f / ‘1
reefs along the coast and a 10 \1 \ ; r'I;: 5| 5 f',"f : / JERN
strong current. o Qg":‘ /AN %Ll "__“* /T 4
The right homeof %172 5 & 22 5 6 7 8 o 10 1 12 13 # 15 % 7 1 13 20 21 22(Area)

the shrimp is therefore the
clean, bare sand, so it is

Fig. 4. Curves showing the captures of Carcinus menas and Portunus holsatus.

not without reason that in many places it is named by the coast population sand horse. The curve shows,
that the shrimp may also occur in quite different localities, on mixed bottom between Zostera and Algae
vegetation but in these cases they are very scarce and generally small and perhaps poorly fed specimens.

In Table 1 the average catch per hour has been given for each area; time is indicated in periods
of one third of a month, thus for example, 8 b signifies the second third part of August. From this it
will be seen that the times for the investigations in the same areas are about the same from year to
year, with the exception of the year 1920, when the investigations of the areas 5, 6 and 7 (Thyboren-
the Skaw) were carried out considerably earlier than in the other years, namely, during the first third of
July. With regard to this stretch, the curve for 1920 is not in accordance with the corresponding ones
for the rest of the years; it has descended to the level of a capture of less than 1 L. per hour, but with
regard to the remaining areas this year does not differ from other years. For the area mentioned (Thy-
boren —the Skaw) information is available for the first third of July (1920), for the first third of August
(1911—12), and for the last third of August 1921. If we calculate the average amount for each third se-
parately we obtain the following figures:

First third of July — 0,5 L per hour First third of August — 3,0 L per hour
- Last third of August — 3,6 L per hour.



It is thus évident that as the year advances, a steady increase Table 1. Survey of the variation in the
capture of Crangor oulgaris in July,

takes place in the captures. This circumstance is in good accordance August and September.

with the results which Enrensaum found, in his paper quoted above,
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ratures which were measured in the coast investigations are ca.1,°5 ,
higher than those measured from the light-vessels at the Skaw and Vyl, but it is not easy to decide
whether it is this difference in temperature which causes the shrimp to migrate from the coast. The mi-

gration from the coastal waters is probably an advantage to the fry, as the young newly hatched larvae .

would be in very unfavourable conditions if they had to endure the rough sea which usually oc-
curs off the west-coast of Jutland. It has, moreover, been shown by EHreEnBauM that pelagic larvae
oceur in great abundance above deeper water, and as it is hardly to be believed that the feeble Zoéa's
would be able to make their way out, the full-grown shrimps must be supposed to carry the eggs away
from the water at the coast.

If therefore, as shown by the curve, a proportionately small number has been taken from the
areas 5, 6 and 7 at the beginning of July, the reason may be, that the shrimp has not spawned yet and
has consequently not returned to the hunting grounds along the coast. At the end of August 1912 and 1921
great quantities of shrimps occurred in the area in question. The time when the hatching should be
completed would thus be at the end of July. This is in good accordance with EnRrENBAUM’S report, for
he writes, “dass die Granat um so weiter ins flache Wasser hineinzieht, je mehr die warme Jahreszeit
hervorschreitet”.

The distribution of the two other important coast forms of our Decapodae namely the swimming
crab, Portunus holsatus, and the shore crab, Carcinus mwnas is shown on the curves Fig. 4.

Here we notice at once that Carcinus meenas occurs in the whole area in question, but only rare-
ly on the extreme west-coast (Blaavand — the Skaw). Portunus holsafus only occurs on the west-coast
of Jutland and on the east-coast down to Djursland. The most southern station, where the swimming
crab was captured, is off Grenaa, where a few specimens were taken in 1921. The inner limit for the
distribution of Portunus holsatus lies thus at a region of a far higher salinity than that of Carcinus menas.

' Rapport over Onderzoekingen betreffende de Visscherij in de Zuiderzee. Ingesteld in de Jaren 1905 en 1906. Door Dr.

H. C. Repege 1917. Te S. Gravenhage.
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Carcinus meenas is common in the waters east of the Skaw, but it varies in abundance very
much from locality to locality. In the areas 8, 9 and 10 (The stretch from the Skaw to Mariager Fjord) it is
very common, from 20—60 specimens per hour. It occurs also in great abundance in the Sound and espe-
cially in Lille Belt, ca.80 per hour. In the other coast areas only few specimens (between 5—8) occur per hour.

If we consider the conditions at the west-coast of Jutland it will be seen, that the two crab
species demand very different ecological factors.

Carcinus meenas occurs at the very west-coast only rarely and in few specimens, but in the inner
waters, in Graadeep in Hjerting Bay (Area 1) and in Nissum Bredning, which has here, for the sake of
clearness, been included in the graphical representation as Area 4 a, where the bottom in many places is
covered by a dense vegetation of Algae and Zostera, it occurs in great abundance, especially in Area 1,
where it, together with the Hermit crab (Eupagurus Bernhardus) occurs in such abundance that they are
the characteristic animals, 100 of each species being taken in half an hour’s haul. It also occurs frequently
off Fané (ca. 15 per hour). This crab therefore belongs to regions of softer bottom covered with vegetation.
Its dirty brown and green colours are surely of great importance to it since they render it difficult for it
to be easily distinguished against the back-ground of Fucaceae and Zostera.

Although Portunus holsatus cannot be regarded as a coastal form to the same degree as the shore
crab, (as it frequently occurs on deeper water) it was taken in quite considerable numbers in the fishing
experiments along the coast, but it has quite a different distribution from that of the shore crab. On the sand-
banks along the west-coast it occurs in great abundance, but in the inner Danish waters it is less com-

“mon. In Nissum Bredning ca. 3 specimens were taken per hour and in Graadeep and Hjerting Bay about 10.

Off Fano and Skallingen it occurs more frequently, but even then less than usual for the west-coast. This may
possibly be owing to the fact that the water here at certain periods is less saline than the water further
North at the west-coast of Jutland, and in agreement with this we find that Carcinus menas occurs in
greater number, 12 per hour, than in the other areas of the west-coast. At the very west-coast Portunus
holsalus occurs in large numbers, about 30 per hour. East of the Skaw it again becomes more rare.

The swimming crab, like the shrimp, appreciates fresh flowing water above a clean hard bottom.
The broad fifth pair of thoracic limbs, developed for swimming, make it more fit than its near relative,
the shore crab, to live in the rough water on the sand-banks. Also its yellowish red colour makes it
less discernible on the background of the sand.

STEPHENSEN writes on the occurrence of Porfunus holsatus that “the most common depth is 50—100
m but the definite limits are 3 m and 188 m, the bottom is usually slam”. From the preceding it will
be seen, that it is very common at 1-—2 m’s depth along the west-coast. The average catch per hour is
about 40, and catches of about 100 specimens per hour do sometimes occur. Therefore in the places
where it occurs at our coasts it is about as frequent as where the shore crab occurs in its greatest num-
bers, viz. at Fand and in the Lille Belt.

Crangon vulgaris is, of the three Crustaces which have been discussed here, the one which en-
dures the lowest salinity. According to Ackermann! it has been taken in the water east of Bornholm,
where we find a salinity of 7 %o in the surface.

For the northern and eastern part of the Baltic NorpovisT® does not mention other Decapoda
than Paleemon squilla.

STEPHENSEN (“Danmarks Fauna™) reports that it occurs at any rate as far as Bornholm.

In Randers Fjord® Crangon vulgaris was taken at a salinity of 6—7 %bo0.

In Ringkébing Fjord Dr. MorTENSEN®* found in 1898 a small number in the very Fjord, where the
salinity at that time was varying from ca. 4 to ca. 10 °/oo.

! Ackermany Camr: Beitriige zur physischen Geographie der Ostsee. Hamburg 1883.

% Osc. NorbQvist: Bidrag till Kinnedomen om Bottniska vikens och norra Ostersjins evertebratfauna.

! K. StepHENSEN and Ha. Ussing : Krebsdyrene i Randers Fjord. (A.C.Jonansex: Randers Fjords Naturhistorie. Kebenhavn 1918).
1 Rampuscu: Studier over Ringkobing Fjord. 1900.



9

In the investigations of Ringkdébing Fjord in the summer of 1921 a few specimens of Crangon
vulgaris occurred in the Fjord (ca. 10 per hour). The lowest salinity in which it was taken was 7.8 °/oo.
In the Nymindestrem, where the salinity is, as a rule, much higher, it occurred in rather considerable numbers.

In 1920 only a few dead shrimps were taken in the northern part of the Fjord and in the re-
mainder of the Fjord only a very few specimens occurred. The salinity was however somewhat lower in
1920 than in 1921, and in the northern part of the Fjord it was in the month of July 1920 ca.5 %oo.
It appears therefore as if Crangon vulgaris cannot thrive in water of a salinity of 5 %o or less.

As the lowest salinity in which Crangon vulgaris occurred, is in close agreement in the different
areas, we may conclude, that this salinity viz. ca. 7 %0 is the minimum salinity for that species.

Carcinus menas likewise endures a rather low salinity though it does not occur in water of so
low a salinity as Crangon vulgaris.

In the Baltic Carcinas meenas occurs as far east as Bornholm. It has been taken in the harbour
of Renne, where the salinity is ca. 7.5 °foo.

In Randers Fjord it was taken off Voer Famrgegaard in water of 13 %0 s. at the bottom and
5 %00 s. at the surface. A

Dr. Mortensen states that before the time of the Hvide Sande Kanal it occurred at Tipperne,
but not in the very Fjord, thus it did not go so far in as Crangon vulgaris, and this is also the case in the Baltic.

In 1921 one single specimen was taken in Ringkebing Fjord in Sender Deep (7.2 %00 s.); in the more
saline Nymindestregm it was taken in greater numbers.

Contrary to Crangon vulgaris and Carcinus meenas, Portunus holsalus demands a rather high salinity.
Stephensen writes (“Danmarks Fauna”) that in Denmark it is common in the North Sea, the Skager
Rack and in the northern Kattegat as far South as Laso.

It has not been found in Randers Fjord, and Dr. Mortensen did not find it in Ringkebing Fjord
in 1898. In 1921 one single specimen was taken just inside the outlet of the Fjord at a salinity of 10.1 %oo.
That it was captured in such a low salinity is probably due to a mere chance. With this exception it
was not found in the Nymindestrom in 1921 nor in 1920, in spite of the fact that we frequently measured
salinities up to ca.25%0. It cannot endure the brackish water which at other times is flowing from the Fjord.

In the coast investigations it was taken in the Kattegat as far South as Grenaa, where the salinity
is ca. 20 %oo.

These three of our common Decapodse play, as might be expected, quite a considerable réle in
the economy of the sea, They are all of importance as food for some of our food fishes, for example the
cod, the haddock, the eel, viviparus blenny, and the dab.

According to Dr. Blegvad’s report’, the shrimp comprises one eighth of the total content of the
stomach of the dab and one thirthieth of that of the cod in the waters inside the Skaw, and the common
crab is here of a still higher value as food.

At the open West-coast of Jutland, where the shore crab does not occur frequently, it is replaced
by the swimming crab. According to the investigations carried out by the Danish Commission for the
Study of the Sea, it occurred frequently in the stomach of cod and haddock. Some investigations concer-
ning the food of the fishes in the North Sea carried out by the English naturalist Topp*® point in the
same direction. He has investigated a. 0. a great number of cod stomachs, and in 14 %o swimming crabs
occurred. Crangon vulgaris and Carcinus menas not only serve as food for certain food fishes, but also
serve as important nourishment for such a remarkably pernicious and rapacious fish as the sea-scorpion
Coltus scorpius.

1 H. BLeagvap: Om Fiskenes Fade i de danske Farvande indenfor Skagen. Beretning fra den danske biologiske Station
XXIV. 1916.
? Second Report on the Food Fishes (North Sea, 1904—1905). By R. A. Topp, B. Sc. Marine Biological Association of the
United Kingdom. 1904—1905. Part 1.
Fiskeri. VI. 7. 2
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Several experts have advised starting a fishery of shrimps from Denmark. Dr. MORTENSEN has

e. g. in a treatise concerning Palemon Fabricii* highly recommended such a fishery.

We have, in our waters and especially on the west-coast of Jutland sufficient quantities of

shrimps to make a fishery pay. Yet we cannot help feeling a certain amount of fear with regard to this

project, for it must be remembered that it is just those localities where the shrimp occurs in greatest

numbers which are the real rearing grounds for the first age group of the plaice,.

the brill and the tur-

bot. The young of these species live at the bottom like the shrimp, and they could not fail to be cap-

tured in large quantities in the gears which are used at present for the shrimp fishery in the North-Sea.

The amount of plaice fry which would be destroyed in this way would possibly be so great that the

harm done would more than outweigh the advantage of the shrimp fishery.

1 TH. MORTENSEN:

Omraade udg. af Dansk Fiskeriforening. 1. 1897.

Undersag. over vor alm. Rejes (Palwmon Fabricii) Biologi og Udvikl. Vid. Underseg. paa Fiskeriernes

Table 2. General Survey of the Capture of Crangon vulgaris, Carcinus meenas and Portunus holsatus.
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1679 | Ang. 3. | Ringebjerg ... ... | 1.3—1.9 | s. 1 0.15 2 |1721 | Aug.10. | Tversted. ........ 1.3—1.9 | s. 1 L 2 5
1680 Kergaarde. . ..... 0.9—1.9 | s. 1 2.0 10 |1722 — SKIVeITe: o5 s sl 0.9—1.9 | s. 1 |<0.1 0 0
1681 — Lonne Klint . .... 1.6—2.5 | s. 1 2.0 .. 11723 — Kandestederne ... | 0.9—1.6 | s. 1 i 0 1
1682 — Bjerregaard. . .. .. 1.9—2.5 | s. 1 L[ e 10 |1724 = Spirbakken....... 0.9—.9 | s 1 2 0 3
1683 —  |Aargab .......... 19658 |l sral 2.0 6 1 A5/ —— | Eojen . o s s 1.9—2.5 1y, |1y, 0 2
1684 — Lyngvig. ........ 1.9—2.8 | s. Bl 9.0 50 |1726 | Aug.11. | E. of Skagen..... 1—2 1 s 10 0
1685 | Aug. 4. | Sendervig........ 1.9—2.5 | s. 1 9.0 100 | 1727 — W. of Skagen.... 1—1.6 1 LA 10 2
1686 — Vedersg.......... 0.9—2.5 | s. 1 9.0 - 40 11728 — Tranestederne .. .. 1—2 L il i 1 3
1687 — Bjergehuse. . ..... 1.9—2.8 | s. 1 0 0| + 1729 | Ang.14. | Hulsig. .......... 1—2 i o [ | 1 10 0
1688 — Thorsminde. . . ... 1.9—2.8 | s. 1 13 0 50 {1730 — Aalbzk . ...es e 1 —1.6 1 i ! 10 0
1689 — S. of Bovbjerg ... | 1.9—3.1 | s. 1 9 0| 100 |1731 — JETUD) dveiwiarataianens 1.2—2.2 il 1 5 0
1690 — N. of Bovbjerg...| 1.9—3.1 | s. 1 2 0| 100 |1732 | Aug.15. | Frederikshavn. ... | 1.2—2.2 1 0.3 20 0
1691 = N. of Harbogre .. | 1.9—2.8 | sw. 1 0.5 0 10 |1733 — S. of Frederikshavn | 1.2—2.2 | .. 1/, <01 25 0
1692 — Agderss 2o dveess 1.6—2.5 | s. /s 0.5 0| 10 |1756 | Aug.17. | Bangsbo......... 1—2 s.v. | 1 i -+ ==
1694 | Aug. 5. | Agger........... 1.9—3.1 | 5. z. 1 0 0 20 11757 Beby i o cvn o os 1—2 s.v. | 1 2 + +
1695 Lodbjerg......... 1.9—2.8 | s. 1 10 0| 50 |1758 — Solshek . .....0 1—2 s.v. | 1 1 > +
1696 — Stenbjerg. . ...... 1.9—3.1 | s. 1 10 0| 30 ]1759 — WOTSAR iz L s v v 1—2 v [ 1 0.5 =+ +
1697 — TOLUP wis &4 55 o5 =% » 1.6—2.5 | s. 1 5 0| 10 [1760 — AEHO i s wm o 0.7—1.5 |s. v..| Ya 0.5 -+ +
1698 — Klitmoller ....... | 1.9—25 | s. 1 5 0| 10 |1761 | Aug.19. | Egense .......... 1—2 5. LI 0.5 + +
1699 | Aug. 6. | Reiense.......... 1.9—3.1 4 0.2 10 0 |1762 — ETOW i v ivs st sm 1—2 |[s. V.| Y 1 -+ +
1700 — Helligsg .. ..00--- 3.8—4.7 it 0.2 20 10 11763 —_ 11 o I ——— 0.7—1.5 s | ¥z | 05 10 5
1701 — Fjordgrund ...... 0.9—3.1 1 0.3 20 5 | 1764 — SAAEINE o soremiomsine 1—2 s.v. | 1 + + S
1702 — Stavnsholm ...... 1.6—2.5 1 0.3 0 0 | 1765 | Aug.20. | Rygaarde. . ...... 1—2 |s.st.| 1 0.5 -+ =+
1703 | Aug. 7. | Thyboren........ 0.9—1.9 1 - e 0 |1766 — Mejlgaarde. . ..... 1—2 |s.st.| 1 0.5 + +
1704 — Ronland. . ..:..u. 1.3—2.2 1 3 -k 0 | 1767 — Stavnshoved ... .. 1—2 s. g 0.5 + +
! See p. 3.
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1911 1912
1768 | Aug.21. | Gjerrild.......... 2—3 |s.st.| 1 0 4| 0 |1883|July 29. | Maade........... ; 1 0.1
1769 — Knudshoved . . ... 1—2 s.st.| 3/, + + + | 1884 | July 30. | Skjelbanke ... ... 1—2 1y .
1770 — Grenaa: .« sesens 1—1.5 | s. 1 0.5 10 | 10 [1885 —- NordDY ;v sin se o 1—3 1 - )
1771 | Aug.23. | Havknude ....... 1—2  |s.st.| 1 0.2 1 0 |1886 | July 31. | Sandende ........ 4—7 Lls 0.3 i
778 |« — Kobbegd: .. v. .00 1—2  |s.st.| 1 + 0| 0 |1887 — Skallinghul. ...... 1.5—2.5 b -+ 0
1774 — Haseneare . ... 1—2 5:v. | 1 0 0] 0 1888 — Skalling Fyr ..... 1.5—3 1/ 0 -
1775 | Aug.24. | Marselisbg........ 1—2 .v.| 1 0 10 | 0 1890 — Smedenstrand . .. .. 2—3 1)s 0.5 0
1776 — Abelhoved . ...... 1—1.5 |s.st. | 3/, 0 0 0 |1891 | Aug. 2, | Fane Bath....... 2—3.5 | s. e 0.5 0
1997 | — [ Elestrap ;e 0.5—1.0 [s.st.| 1 | 0 o| 0 |1892| — |Bjelken.......... 1—3 s. | Yy | 05 0
1778 | Aug.25. | Ringebjerg. . ..... 1—2 s V. 1 0 5 0 |1893 — Hjerting .. «s s 55 2—4 .m.| Y, 0.5 0
1779 - Tottehjers i v was 1—1.5 |s.v. | 1 0 1 0 |1994 | Aug. 3. | Kergaarde. ...... 4—6 £ i 0.3 1 1
1780 — Maarup: .« v vvaa. 1—2 s A 0 0 0 1895 - Blaabjerg:; . . i 3—4 5. 1 1:5 5| 10
1781 |-Aug.26. | Kolby .......... —2 |s.st.| 3, 0 1| 0 [1897 — Gl. Bjerregd. ..... 3—4 5. 1 1 2| 10
1782 — Einsidelsbg....... 1—1.5 |s.st. | 1 0 10| 0 |1898 —_ HAurvig « om0 4—5 8: 1 1 5| 20
1783 — Fogsand .. . sven 0.5—1.5 |s.v.| 1 0 0 0 1899 | Aug. 4. | Bovbjerg ........ 3—4 8. 1fs 1 0| 10
1784 | Aug.27. | Vejlby........... 1—1.5 |s. v. 1 0 20 0 1900 = TEANS < snwstaran o 2.5—3 8. 1l 0 0 10
1785 .- SEMD 6 wa o vs weam 1—2 SV | X 0 50 | 0 (1901 — Thorsminde . ..... 2.5—3 5. 1/ 2 0] 10
1786 — Torphoved. ...... 0.7—1.5 | s. v. | 3y 0 0 0 1902 — Bjerghuse. ....... 2—3 5. 1/ 1 0 14
1787 | Aug.28. | Strandskov....... 0.5—1.0 | s. v. 1 0 30 0 1903 — Vederse . ... cueas s 1.5—2.5 s. Ll 1 0 6
1788 — Brandsg.........|1.5—2.5 |s.v. | 5/, 0 30| 0 1904 — Harbogre ........ 2—3 s. LN 0.5 0] +
1789 - Baale . .o i amanes 0.5—1 S| A 4] 50 | 0 |1905 —_ Thyboren. ....... 3 5. L 0.3 0| +
1790 | Aug.29. |Thors ........... 1—2.5 4 1 Eks 0| O |1906 | Aug. 5. |Renland......... 1—3 1 0.1 4 0
1791 — Helnas .« we vwies 0.5—1.5 |s.v. | 3/, 0 0| 0 |1907 — AFEOT " s 0.6—2 1 |<0.1 20 0
1792 — | 55,5 R 05320 |s.v. | 1 0 0] O |1908 |Aug. 6. |Roenland......... 1—2 1 0.3 10 0
1793 —- Dyreborg ........ 0.5—1.0 |s. v. | 1y 0 0] 0 |1909 — Gaaseholmsleb. . . . i Yy 0.2 15 0
1794 - - Avernake........ 0.5—1.5 | s. v. 1 0 0 0 11910 — Geller . ....ovvwunn 2.5—3 1 0.5 10 0
1795 | Aug.30. [ Halme. .......... 0.5—1.5 |s.v. | 1, 0 0| 0 J1911 — Rojense ......... 1—2 1 0.3 40 0
1796 —= Marstal. . ........ 0.6—1.0 1 0 faa 0 1912 — 1.6—2.5 e 1 1 40 0
1797 | Aug.31. | Grasten.......... 1.0—2.5 1 0 1 0 1913 | Aug: 7. | ABEEL . 1o vvvnin o 2.5—3.5 | s. 1 0.5 0 0
1798 | Sept. 1. | Tidselholt........ 0.5—1.0 /s 0 0| 0 1914 Lodbjerg......... 1.5—2.5 | s. 1 1.5 0
1799 — Lundeborg. ...... 1—2 3 0 0| 0 |1915 — Stenbjerg ........ 2—2.5 | s. 1 3 0
1800 | Sept. 2. | Lohals........... 0.5—1.0 0 0| 0 |1916 — VYoruper ......... 2—3 S, 1 2 0
1801 — Snode Ore....... 1—1.5 0.3 | faa 0 1917 — Klitmeller . ...... 2—3 s, . 1 0
1802 - Tranekzr ........ 1.0—1.5 0.7 | faa 0 11936 | Aug.20. | Hanstholm ...... 1—2 5. i) 1 0| +
1803 - Spodsbjerg. ...... 1—1.5 0.3 il 0 1937 — Vigse.......ou... 1—3 s. T 0.5 0| +
1804 s Nordenbo........ 1—2 0 0 0 1938 — Madsbel ......... 2—3 s. L 9 0| +
1805 — Bagenkop........ 1—1.5 + 1 0 1939 — Lild Strand....... 2—3 8. L 1 0| <+
1806 | Sept. 3. | Hesselbjerg ...... 1—1.5 + -+ 0 1940 | Aug.21. | Bulbjerg......... 1.5—2.5 Ll 2 0 0
1807 — Kloverhage ...... 0.5—1 0 0o 0 |1941 — Thorup.......... 1.5—2 Ll 9 0 |1 st
1808 — BSEADO 55w e 0k —2 0 1| 0 [1942| Aug.25. [Klim............. 1.5—2.5 1 2 0| +
1809 | Sept. 4. | Hverringe ....... 1—2 1 0 0| 0 |1943 — Svinkleven. . .. ... 1.5—2.5 A 1 0| +
1810 — Bogebjerg........ ? il 0 0 0 [1944 < Slettestrand. ..... 2—2.5 /s 3 0| -+
1811 — Risinge. .. ....... 1—2 1 0 0] 0 |[1945 — Rodhus ......... 2—3 1/ 2 0| +
1812 |Sept. 5. |Urhej ........... 1—2 1 0 1 0 1946 — Blokhusi.~zseimes 2.5—3 Ly 2 O [l =5
1813 — ABNLE: vy v 08 4 5 1—2 1 0 0 0 1947 | Aug.30. | Kjettrup......... 2.6—3.5 Lis 2 0 =F
1814 = NFTaR s v o ve v 1—2 3y 0 0| 0 |[1948 - Lpkken . a. .6 s 2.5—3.5 /g 1 0 =k
1815 [ Sept.13.| Refsn®s ......... 0.7—1.3 1 0 2 0 ]1949 — Nr. Lyngby ...... 1.5—2.5 Ao 1 0| +
1816 — SeITMasn vy o ok v s 1.3—2.2 |s. L 0 0 0 |1950 — Lenstrup ........ 1.5—2.5 1/3 1 Dl ==
1817 | Sept. 15.[Sejrg. .. ......... 1—2  |s. 1 0 0 0 |1951 — Hirshals: s sueuwi 2—3 & 22 0 0
1818 | Sept. 16.| Klintebjerg .. .... 2—3 |s. 1 0 0| 0 |1952]| Aug.31. | E. of Hirshals. ... 2—3 1le 0.5 0| +
1819 — — 2—3  |s. ¢ 1 0 0| 0 |1953 — Tversted i 2—3 1/ 2 0 0
1820 — WYTAP e e o5 e s 1.3—2 (s B 2 0 |1954 —- Skiverne......... 2—3 1ly 0.5 0 0
1821 — — 1.3—2 s 1 0.2 1] 0 (1955 — Kandestederne . .. | 2.5—3.5 L/ 2 0| +
1822 — Horshage ........ 1—.5 | s 1 0 0 0 1956 | Sept. 3. |Hojen ........... 1.6—2 s 2 0| =F
1823 — Tosrskelefic vs o s - 1.5—2.5 | s. 1 Eks 1 0 1957 — Spirbakken....... 1.5—2.5 1/ 2 0] +
1824 == LW88 s o v s s 6 1—2 8. il 0 0| 0 |1958 — W. of Skagen .... 1—1.5 1 1 0 0
1825 | Sept. 17.| Spodsbjerg. . ..... 1.3—2.5 |s. 1 0 0 0 1959 — Bulsig o wwmims s 1—1.5 ! 1 Tt =i
1826 == Liseleje. . ws o v 1.3—2.2 |s. 1 0 0] 0 [1960 — ABIBER . o5 s s 1—2 1 1 0 0
1827 == Salgaard......... 1.3—2.5 |s. 1 0 0| 0 |1961 | Sept.b. [Bunken.......... 1—2 1 0.5 + 0
1828 — Gillelejel . « v e o s 0.9—2.2 |s. i 0 0| 0 |1962 —- NApstiert «.ve ios 1.5—2 1 1 0 0
1829 == Nakkehoved. ..... 0.5—155 |s 1 0.1 0| 0 |1963 | Sept. 5. | Strandby ........ 1—2 1 0.3 0 0
1830 = Odins Haj ....... 1.3—2.5 1 |<<0.1 0| 0 |1964 - Frederikshavn. . .. 1—2 T 0 + 0
1831 = Kronborg........ 0.6—1.5 : 1 0 0| 0 |1965 — Bangsho......... 1—1.5 1 0 100 0
1832 | Sept. 18.| Humleb=k. . ..... 1.3—1.9 8% | 1 0 0] 0 |1966|Sept.6. [S=by............ 1.5—2.5 1 1 0 0
1833 == Rungsted ........ 0.9—1.5 |s.v. | 1 |<0.1 30 0
1834 — Skodsborg ....... 0.9—1.9 |s.w. | 1 0.5 0| 0 1920
1835 —_ Taarbsk......... 0.9—1.3 |s. v | 1 0.2 10 | O 2261 | July 7. | Bangsho......... 2 s 0.5
2262 — Frederikshavn. . .. 1.5 s 1
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1920 1920
2263 [ July 7. | Strandby ........ 1 s, V. | s 0.2 BN 0 2353 | Aug.15. |[Hulsig........... 1—1.5 |s.sw.| /s 0.3 0
2264 | July 8. | Gl. Skagen ....... 1—1.5 | s. 1/, |<0.1 0 0 12354 — S. of Skagen..... 1—2  |s.sw.| Y, 0.3 0
2265 — Spirbakken. ...... 1.5—2 8. 1/, + + 0
2266 — Kandestederne ... il Bi 1 0.1 + 0 1921
2267 - Skiverne......... 1.5 5. /s +- 0 0 | 2444 | Aug. 2. | Nymindegab ..... 5 s. 1/, 1.0
2268 —_— Tversted. ........ 1:5 5 1l + + 0 | 2445 — Henneby .. ..oovee 8 5 1la 0.3
2269 — Uggerbar. .o vt 1.5—2 5 1y - 0| 4+ |2446 — Kergaarde....... 3—4 S 1/, 1.0
2270 | July 9. | Rubjerg ......... 1.5 s. 1L -+ e + | 2447 — Ringebjerg. ...... 3 3 1/ 2D
2271 — Nr. Lyngby. ..... 1.5 s. 1/ - 0| + |2448 | Aug. 3. | Graadyb......... 13 556 | L5 0.2 8
2272 — LplEON Greis v b e 1.5 8 L/ 0.5 0| 4+ |2449 — S. of Skalling .... 1—3 5. s 0.1 7
2273 — Grenhej ......... 15 8. /. + 0| + |[2450 - N. of Fanp ...... 1.5—3 8. Ly 0.1 4
2274 — Kjettrup. ........ 1.5 s. | s + 0 0 | 2451 — Soren Jessens Gr.. 11/, s | Y 0.2 0
2975 — | Blokhuse . ....... 1.5 s. | Yy | + 0| o|2452|Aug. 4. | Hjerting Dyb.. .. | 1.5—4 |s.g. | Yy | 0.1 2
2276 — Rodhuse ........ 15 5. s +- 0| 4+ |2453 — N. of Fang ...... 1.5—3  [scve |- 0.2 0
2277 — Tranum Str. ..... 1.5 s. s -+ 0| 4+ |2455| Aug.11. | W. of Fane...... 1—3 s. /s 1.5 2
2278 — Slettestrand. . .. .. 1.5 s. 15 -+ 0 0 | 2456 — Fane Bath....... 1—1.5 | s. 1y 1.0 0
2279 — Svinklev......... 1.5 s. | Y R 0 0 | 2457 — S. of Fang Bath . 1—2 5. | e 2.0 7
2280 — 19 o R SR 1.5 5. 1/ - 0 0 | 2458 — Senderho . ....... 1—2 S. i/, 1.0 2
9981 [ — | Womup anusnasa 2 s. | s | 0 0| + |2460] — |S.W. of Skalling..| 1—1.3[ s. | Y3 | 05 4
2282 — Bithjerg i s e 2 = Ly -+ 0| 4+ |2461 — Esperance Bugt .. 1—1.5 | s. L 0.6 4
2283 | July 12. | Lild Strand ...... 1.5 5. L - 0 0 | 2462 — Svenske Knolde .. 1—1.5 | s. 1/, 1.0 5
2284 | — |Madsbol ......... 1—2 | s | Y | + ol ol2463| — |W. of Skalling...| 1—2 | s |1, | 1.0 6
2285 — Hjardemaal ... ... 3 8: e =k 0 0 {2464 | Aug.12. | W.S.W. of Nordby | 1—2.5 |s.v.| 1/, 0.6 10
2286 — NIEEH o v btsiteisinvs 1—2 s. L 0 0 0 | 2465 | Aug.13. | N. of Nasset..... 1—1.3 | s. /s 0.3 0
2287 — BT e il viats s 1.5 s. s -+ 0 0 | 2466 — Nordby....cocuu.e 1—32 s. /s 1.0 6
2288 = Roshage ......... 1—3 s. | Ya + + 0 | 2467 | Aug.19. | Nymindegab . .... 1.5 S | A | Hi0 25
2289 — Klitmeller . ...... 12 s. 1 +- 0 0 |2470 - Hvide Sande. . ... 1.5 s. 1/, 1.0 0] 15
2290 — VOTAPEE o v oo siasis 2 s. /s 4 0 0 2471 - } 220G A A 1.5—2.5 | s. 1/, 0.5 0 8
2201 — Steenbjerg ....... 2 o 1/, + 0| + |2472 - Torsminde ....... 1.5—2.5 | s. g 1.0 0| 10
2311 | July 26. | Nymindegab . .. .. .. s. | Yy |<041 3 0 | 2473 — Bovbjerg ........ | 1.5—2 s. | 1y | 2.0 0 =
2312 — Blaabjerg. ... cu v 2 s. Xis 18 .. .. | 2474 | Aug.20. | Harboere ........ 1.5—2.5 |s.st. | Yy 0.5 0 0
2313 | July 31, | OB« oo o v o 1—2.5 | s. 1/, 0.1 0 0 | 2475 — Knopper ........ 1.5—2.5 | s. Y 1.0 0 15
2314 - Esperancebugt. . . . 1—25 | 5. |\ M + 0 0 | 2476 — THRYBOTHL . ssisaiis 1.5—3 s | My 1.0 0] +
2315 — N.W. of Fane.... 1—2.9 | s. s + 0| 4 |2477 e AFBET s 1.5—3.5 | &5t Y, 1.0 0 9
2316 | Aug. 1. | Bath Fang....... 1—25 | s. s 1 0| -+ |2478 — N. of Thyboren .. | 1.5—3 5. 11 1.0 0| 15
2317 — |S. of Bath Fang . 1.5 s, | Yo | 2 4 | o [2479 | Augan | Agger ... e i—9 v | e | 1.0 0| o0
2318 — Senderho ........ 1—2.5 | s. Llg 1.5 0| 4+ |2481 — LAREDY i nsie 1.5—3 s, L 0.3 0| =
2319 — Senderho . ....... 4 s, L 2 0| + |2482 — VOrupar .o oaeemes 1.3—2 s | s 1.0 0| +
2321 | Aug. 2. | Skallinghul....... 1—2 I 0.1 6 0 |2483 — Klitmeller ....... 1.5 .. L 2.0 0| +
2320 | — | Nordby.......... 1—2 |s.m| % | 05 0| + |2484| — |Hanstholm....... 3 sost.| 1y | 1 0| +
2324 | Aug. 4. | Ringebjerg....... 1—2.5 | s. il 1 0| 4+ |2485| Aug.23. | E. of Hanstholm . | 1.5—2.5 |s.st. | /s 1 1| +
2325 - Bersmose ........ . s. s 1 0] 4+ |2486 — NEEEH . oo cioin: wiminiant 2.4 s. 1/, 1.5 0| +
2326 = Henneby. .. vvvies .. 8. | 1 0 5 | 2487 — Lild Strand ...... 1.5—2 e | Ms | 1 0 0
2327 | Aug. 9. | Haurvig ......... 1.5—2.5 | s. s 0.5 0| 17 |2488 — Bodbjerg. . o v 1.5 s. 1/, | 10 0 0
2328 - Aargab .......... 1—3 s. | s 2 0| 20 |2489 — Torup ....o.vvvnn 2 s. s 1 0 0
2329 — Klegod i o o5 o5 o 1.5—2.5 | s. L =il 0 5 | 2490 — Slettestrand . ... .. 1.5—2 s. 1/, |<0.5 0 0
2330 — HSBY: o ot vie 2o 1.5—3 s. Ll -+ 0| 4 |2491 —= Rodhuse. . ....... 1.5—2 S, 1/, |<0.5 0| +
2331 — Yederss. .. i i 1.5—3 5. Lis + 0 0 | 2492 — Blokhuse . ....... 15 5 1/, |<0.5 0 0
2332 — Torsminde ....... 1.5—2.5 | s. s + 0 0 | 2496 | Aug.24. | Tornby.......... 1i5 s. s 2 0| -
2333 —- FeITing. « o o o o 2—3 3 1fy -+ 0| 4+ |2497 — Hirtshals ........ 1.5 &L 1/, 2 0| +
2334 | Aug.10. | Harboore ........ 1.5—2 s. Lo 0.5 0| 30 |2498 — Tversted. . ooue .. 1.5 8: L 4 0| +
2335 — Thyboron. . ...... 1.5—2.5 | s. 1y + 0| + |2499 — Kandestederne. . . . 1:5 s. 1/, 2 0| +
2336 — | Lodbjergi.. .. o o 1.5—25 | s | Yy | + 0| 4+ (2500 — |Spirbakken....... 1.5 8. | Ay | 1B 0| +
2337 - NGO vissnos e v 12 s b - 0| 4+ |2501 — Hyajen :wueieseas s 15 s. 1h 1 0 0
2338 — Langholm........ g L [ [ 1 0.3 1 0 | 2502 | Aug.25. | E. of Skagen..... s. 1/g 2 24 4
2339 — Sandrende . ...... 12 s | Ty 2 10 3 | 2503 | Aug.26. | Gl. Skagen ....... 5. 15 0.7 12 3
2340 | Aug.11. [Renland......... 1—2 s:g | s + - 0 2504 — Hulsig:soapnmes i 5. 1l 1.5 20 0
2341 — Helligsd - oo 1.5—2 5. 1/, 0.5 2 0 | 2505 | Aug.26. | Bunken.......... ca. 2 A 1.5 40 0
2342 — Rallerup . «cwamaan 1-—1.5 |&.8t| Y 0.3 3 0 | 2506 — Aalbek.......... — s Ll 1.5 25 0
2343 — Nerballe. . ....... 1.5—3 5. T + 10 0 | 2507 — JETUP o s alanles — ] Lis 1 24 0
2844 | Aug.13. [Hals ....:ivvenee 1—2 s. 1/, 1 3 0 | 2508 — Strandby ........ — 8 L 1 12 0
#9346 | Aug.14. |Hov............. 1—1.5 | s. | Yy | 1.0 8| 02509 Aug.28. | Bangsbo......... — s. |1, | 08 | 50 0
2347 — ABAD © v i cmia 1—1.5 | s. el 0.3 20 0 | 2510 — Understed ....... -— | Ay 0.8 30 0
2348 — WOLSHE! o v wasnns 1—1.5 | s. 1/, 0.3 1 0 | 2511 — BBV o v o o aw b — Vo | Ay 1 20 0
2349 — Solsbeelt . . oo caae 1—1.5 | s. 1/, <041 3 0 | 2512 — Stensnees. .. ..o — s 1/y 0.8 40 0
2350 — Understed ....... 1—3 S. 1/ 0.7 5 0 | 2513 — VOIS A v o 15w o — 5. Lle 0.8 20 0
2351 | Augi15.. [ JErUPi.ce oo win on vin s 1—2 s. /g 0.3 10 0 | 2514 - ABHA o e b — sW. | Y, 1 90 0
2352 — Aalb®Rke gy oo ri e 1—1.5 | sw. 1 1.0 20 0 |2515/ ) Anag. 29, [ HOW wewsmman i — B: s 0.2 60 0
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2546 — Halk ............ 4 Bz | g |=ihd 5 0 2584 i Aalsgaard........ 2—3 5. %, | s <01 0 0
2547 =— S. of Halk....... 1.56—2 gz | 1 0.3 10 | 0 |2585 — Helsingor ........ 1.5—2 8, 1/, <041 0 0
2548 — Stranshuse . ...... 1—1.5 | 5. z. | YYq 0.2 10 | O 2586 — Sletten .......... 1.5—2 5%, | Ay 0.2 3 0
2549 | Sept. 10.| Norrelekke. . ..... 1—1.5 |s.z. | Y/, |<0.1 6| 0 [2587 — Nivaa ........... 1—2 8.V, | g 0.1 4 0
2550 — Trane S¢ ........ 1.5—2 5. |13 0.1 1 0 |2588 — Skodsborg ....... 2 5. [ FHe <02 0 0
2552 — Tranesodde . ..... 1—2 sz | M <01 2 0 |2589 - Hellerup . . .. .o oo s 2—3 S.%Z | s 0 0 0

DANSK RESUME.

Erik M. Poulsen: Om Udbredelsen og Hyppigheden af Crangon vulgaris, Carcinus meenas
og Portunus holsatus i de danske Kystvande.

Krigsaarene, foretaget systematiske Fiskeforseg langs de danske Kyster.

Af Kommissionen for Havundersogelser er der i en Aarrmkke fra 1905, dog med Undtagelse af

Selvom Hovedformaalet hermed

har veeret at undersege Variationen i Mangden af visse af vore Fiskearters Yngel, har man dog ogsaa i
nogen Grad haft Opmeerksomheden henvendt paa de vigtigere Invertebrater, i Sierdeleshed Mollusker og

Crustaceer.
I Sommeren 1920 assisterede jeg ved disse Undersggelser, og jeg kunde da ikke undgaa at legge
Meerke til, i hvor hej Grad Mengden af Hesterejer, Strandkrabber og Svemmekrabber varierede paa de
forskellige Stationer. Da jeg senere saa efter i Fangstjournalerne fra tidligere Aar, viste ogsaa disse en
steerkt varierende Fangstm@engde for de forskellige Stationer. Jeg besluttede da at undersege disse Forhold
nermere, og jeg skal i det folgende gere Rede for Resultatet af de foretagne Undersegelser.
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De Undersagelser, der ligger til Grund for neerveerende Arbejde, er foretaget i Juli, August og Sep-
tember i Aarene 1911, 1912, 1920 og 1921. For de avrige Aar siden 1905 har der ikke i Journalerne veret
fyldestgarende Oplysninger om de ovennzevnte Krebsdyrs Forekomst og Hyppighed.

Fiskelorspgene er udforte fra Motorbaad med en finmasket Skovltravl.

Dybden paa Fiskepladserne har i Reglen vekslet fra 1 til 3 m.

Den undersggte Kyststreekning indbefatter Jyllands Vest- og @stkyst, Kysterne omkring Samsg,
Fyn, Langeland, Are og Nord- og Ostkysten af Als, Lollands Vestkyst og Sjxllands Vest-, Nord- og
@stkyst fra Karebseksminde til Kebenhavn.

Ved Behandlingen af Fiskeforsggene er de ovennwevnte Kyststreekninger inddelt som Fig. 1 viser.

Greenserne mellem de forskellige Omraader er lagt saaledes, at der ikke indenfor et og samme
Omraade kommer til at herske store Uligheder med Hensyn til Bundforhold, Saltholdighed og de evrige
Faktorer, der formenes at kunne vere af Betydning for Dyrenes Udbredelse.

En samlet Oversigt over Fangsterne er sammenstillet i Tabel 2, Side 10.

Jeg skal, inden jeg gaar over til Behandlingen af Stoffet, forudskikke nogle Bemzrkninger om
Hesterejens Biologi. .

Det lidet, man ved om defte i Havels Husholdning dog helt betydelige Dyrs Levevis, grunder sig
i Hovedsagen paa nogle Undersogelser af Professor EnrENBAUM i Omegnen af Weserflodens Munding i Slut-
ningen af 80erne af forrige Aarhundrede.’

Hesterejen er et udpreget Lavvandsdyr, der har sin egentlige Udbredelse indenfor 10 m Kurven.
Den er efter Opgivelser af A. C. 1. van Goonr udbredt over den nordlige Halvkugles tempererede Beelte. Den
forekommer saa langt mod Nord som ved Island og i Hvidehavet, og mod Syd naar den til Afrikas Mid-
delhavskyst. Den findes fra Labradors Kyster til @stkysten af Virginia. I Stillehavet er den i hvert Fald
udbredt ved Kaliforniens og Japans Kyster.

Hesterejen seger saa godt som udelukkende sin Fede paa eller ved Bunden, idet den svemmer
langsomt fremad henover Sandet og griber de Organismer, der hvirvles op ved dens egne Bevagelser, eller
som findes lige over Bunden. Feden bestaar vasentlig af Smaakrebs og Polychater, Diatomeer og Alger;
den tager kun ugerne til Takke med Detritus.

Eglegningen foregaar efter EnrRENBAUM i 2 Perioder, om Efteraaret og om Foraaret. Indtil Lar-
verne, som Zoéaer, kommer frem af AKggene, bwxerer Hunnerne disse hos sig frestet mellem Bagkroppens
Lemmer. Da Efteraarseeggene paa Grund af Vandets lavere Temperatur er lzengere om at udklekkes end
Foraarseggene, foregaar Udklakningen kun i én Periode, nemlig fra Begyndelsen af Marts til Slutningen
af Juli. I den Tid Hunnerne bwrer Aggene hos sig, undgaar Hesterejen hyppigt det helt flade Vand og
gaar lengere ud, hvor der er dybere og koldere. Larverne lever pelagisk og spger farst ind til Kysten,
naar de har antaget de voksnes Skikkelse. Kensmodenhed indtreeder ved 1 Aars Alderen.

Variationen i Mwngden af Hesterejer fra Aar til Aar og fra Sled til Sted er vist paa Kurverne
paa Fig. 2 og Fig. 3. Paa Ordinataksen er afsat M@ngden maalt i Liter, Tallene paa Abscissen angiver
Omraaderne (jfr. Kystinddelingen Side 4).

Betragter vi nu de 4 Kurver, vil vi se, at Hesterejen er langt almindeligere i Nordsgen og Skage-
rak end i Farvandene indenfor Skagen; seerlig tydeligt ses det af Kurverne paa Fig. 2. Kurven paa Fig. 3
viser for den nordlige Del af Nordsgen og for Skagerak en Afvigelse, som jeg senere skal komme ind paa.

I Hjerting Bugt og Graadyb, Omraade 1, er der kun ringe Mwengder af Hesterejer, omkring '/,
Liter pr. Time. Udenfor ved den egentlige Vesterhavskyst, findes der henved 3 Gange saa mange, og lengere
nord paa i Nordsgen og i Skagerak er der fanget gennemsnitlig op mod 6 Liter pr. Time. Saasnart vi kommer
indenfor Skagen i de indre Farvande, forkommer den igen i mindre Mangder, under 0,5 Liter pr. Time.

I Nissum Bredning (Omraade 4a), som for ikke at bryde Konlinuiteten ikke er medtaget i den

! Enrensaum: Crangon vulgaris, Sonderbeilage zu den Mitt. d. Sect. f. Kiisten- u. Hochseefischerei 1890,
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grafiske Fremstilling, er der kun faa Hesterejer: i 1911 1,0 Liter, 1912 1,2 Liter og 1920 0,6 Liter (1921
ingen Oplysninger).

Ved nogle Undersagelser, der blev foretaget sidst i August 1913 fra Kutteren “Edith” paa dybere
Vand i Belthavet og Kattegat, fandtes Crangon vulgaris kun paa 8 af 32 Stationer, og kun i faa Eksem-
plarer; derimod toges dens neere Sleegtning Crangon Allmanni paa saa godt som alle Stationerne, dog ogsaa
kun i ringe Antal.

Crangon vulgaris er saaledes en udpraeget Kystform, hvis Hjemsted er det grunde Vand langs med
Kysterne. Her treffes den da ogsaa overalt. Der er sikkert ingen dansk Kyst, hvor den ikke forekommer.
Men den ynder ikke alle Kyststraekninger lige godt. Vi har sel, at den er swrlig hyppig langs Jyllands
Vestkyst. Der finder den overalt klart og frisk Vand og en Sandbund, der er fri for enhver Art af Be-
voksning. Hvor der ikke er denne rene Bund, findes den mindre hyppig, saaledes i Hjerting Bugt, Graa-
dyb og Nissum Bredning. Indenfor Skagen, hvor Sandbunden ofte er blandet med Sten, og hvor der hyp-
pig er Bevoksninger af Zostera og Alger, foreckommer den i betydelig mindre Mzzngder. I den nordlige
Del af Kattegat indtil Udbyhej (Udlebet af Randers Fjord) er der endnu henved 1 L pr. Time; men jo
mere vi nermer os @ernes Kystvande, jo feerre Hesterejer findes der, i Almindelighed betydelig mindre
end 0,5 L pr. Time. Kun @st for Langeland (Omraade 20) og iser da paa Nebbe Revler naas en noget
storre Hyppighed, det ene Aar 0,8 L pr. Time det andet 0,3 L. Det henger godt sammen med, at der her
i det smaa hersker omtrent de samme Bundforhold som ved Jyllands Vestkyst, idet der her er en ren
Sandbund, Revler langs med Kysten og steerk Strem.

Hesterejens rette Hjemsted er saaledes den rene, ubevoksede Sandbund, og det er derfor ikke med
Urette, at den mange Steder blandt Kystbefolkningen bzrer Navnet Sandhesten. Som Kurven viser, kan
den ogsaa forekomme paa ganske andre Lokaliteter, paa blandet Bund, mellem Zostera- og Algebevoks-
ninger, men da meget spredt og oftest kun i smaa og maaske underernzrede Eksemplarer.

I Tabel 1 er den gennemsnitlige Fangstmengde pr. Time paa de enkelte Omraader opfert; desuden’
er Tiden angivet i Trediedele af Maaneder, f. Eks. betyder 8b anden Trediedel af August. Det vil derafl
ses, at Tiden for Undersogelserne paa de samme Omraader saa nogenlunde er den samme fra Aar til Aar.
Kun er for Aaret 1920 Undersogelserne paa Omraaderne 5, 6 og 7 (Thyboren—Skagen) foretaget betydelig
tidligere end de evrige Aar, nemlig i forste Trediedel af Juli. Kurven for 1920 stemmer da heller ikke
med Hensyn til denne Streekning overens med de tilsvarende for de evrige Aar; den ligger meget lavere,
helt nede ved Fangstmezngder paa under 1 L pr. Time. For de evrige Omraaders Vedkommende afviger

dette Aar ikke fra de andre. For den navnte Strekning (Thyboren—Skagen) findes Oplysninger for forste

Trediedel af Juli (1920), for 1ste (1911—12) og sidste (1921) Trediedel af August. Regner vi Gennem-
snitsmeengden ud for hver Trediedel for sig, finder vi felgende Tal:

Forste Trediedel af Juli 0,56 L pr. Time
s af Aug. 3,0 L. ,, ,,
Sidste Trediedel af Aug. 3,6 L. ,, ,,

Der findes altsaa en nogenlunde jevn Stigning i Fangstmezengderne, jo lengere vi kommer hen
paa Aaret. Dette Forhold stemmer godt overens med de Resultater, EHrENBAUM 1 det tidligere neevnte
Arbejde er kommet til, og ligeledes med Undersogelser af hollandske Forskere ved Zuidersgen." Efter
disse Undersegelser vandrer Hesterejen, naar Solen begynder at opvarme del flade Vand ved Kysterne,
ud paa lidt- dybere Vand, hvad der antages al ske under Hensyn til, at Aggene ikke kan taale det
varmere og mindre salte Kystvand. Fegrst naar Larverne er kommet frem af Aiggene, vender Hesterejen
tilbage til Kysten. Larverne bliver, indtil de er udvoksede, ude paa det dybere Vand.

Det vil dog sikkert ikke veere helt rigtigt at anvende de her givne Forklaringer paa Forholdene

! Rapport over Onderzoekingen betreffende de Visscherij in de Zuiderzee. Ingesteld in de Jaren 1905 en 1906. Door Dr.
H. C. Repexe 1917. Te S. Gravenhage.
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ved Jyllands Vestkyst, og da navnlig ikke med Hensyn til Vandets Saltholdighed, idet man maa antage,
at Vandet ved Jyllands Vestkyst ikke med Hensyn til denne Faktor afviger neer saa meget fra det aabne
Hav som de store, flade Vandstraekninger indenfor de frisiske @er. Der er sikkert, naar Talen er om Vest-
kysten, ingen serlig Grund til at antage, at Hesterejen paa Grund af Vandets Saltholdighed skulde sege
ud paa dybere Vand. Betragter vi derimod Temperaturforholdene, viser det sig, at der her er en virkelig
Forskel mellem Vandet ved Kysten og Vandet lengere ude. De Temperaturer, der er maalt ved Kystunder-
sogelserne, ligger saaledes ca.1°5 hajere end de, der maales fra Fyrskibene Vyl og Skagens Rev. Om det
er denne Temperaturforskel, der foraarsager, at Hesterejen ssger bort fra Kysten, er det ikke let at sige
noget om. For Yngelen er denne Vandring bort fra Kystvandet sikkert fordelagtig, idet de smaa Larver,
der kommer ud af Eggene, vilde vere ilde stedt, hvis de skulde klare sig i det steerkt oprerte Vand, der
saa at sige altid findes ved den jydske Vestkyst. Desuden er det vist af Ehrenbaum, at Larverne findes
i store Mangder pelagisk over dybere Vand, og da man ikke godt kan tenke sig, at de svage Zoéaer selv
kan bane sig Vej ud, maa de voksne Rejer beere Aggene bort fra Vandet ved Kysten.

Naar der derfor, som Kurven viser, kun er taget forholdsvis ringe Mmengder fra Omraaderne 5, 6
og 7 i Begyndelsen af Juli, kan Grunden vere den, at Hesterejen endnu ikke har aflagt [Mggene og alt-
saa endnu ikke er vendt tilbage til Jagtgrundene langs Kysten. I Slutningen af August i 1912 og 1921
findes store Maengder af Hesterejer paa den paageldende Straekning. Tiden, da Udklekningen er fuldfert,
skulde saaledes veere i Slutningen af Juli, hvilket stemmer godt overens med Ehrenbaums Angivelser, idet
han skriver, “dass die Granat um so weiter ins flache Wasser hineinzieht, je mehr die warme Jahreszeit

. hervorschreitet”.

Fordelingen af de to andre vigtige Kystformer af vore Decapoder, nemlig Svemmekrabben,
Portunus holsatus og Strandkrabben, Carcinus menas ses paa Kurverne paa Fig. 3.

Man vil her straks legge Mewerke lil, at Carcinus meenas findes paa hele den omhandlede Straek-
ning, dog kun sjaxldent ved den egentlige Vestkyst (Blaavand-—Skagen). Portunus holsatus findes kun ved
Jyllands Vestkyst og ved @stkysten ned til Djursland. Den sydligste Station, hvorpaa Svemmekrabben er
fanget, er udfor Grenaa, hvor der er taget nogle ganske faa Exemplarer i 1921. Porfunus holsatus’s Indergranse
ligger saaledes ved en langt stgrre Saltholdighed end Carcinus menas’.

Carcinus menas er alm. i Farvandene indenfor Skagen, men Mngderne af den er meget varierende
fra Lokalitet til Lokalitet. Paa Omraaderne 8, 9 og 10 (Streekningen fra Skagen til Mariager Fjord) er den meget
almindelig, mellem 20 til 60 Stkr. pr. Time; ligeledes findes den i store Mangder i @resund, ca. 30 pr.
Time, og iser da i Lillebalt, ca. 80 pr. Time. Paa de evrige Kyststreekninger findes den kun i faa Eksem-
plarer, mellem 5 og 10 pr. Time.

Ved at betragte Forholdene ved Jyllands Vestkyst vil det ses, at de to ovennsvnte Krabbeformer
kreever vidt forskellige ekologiske Forhold.

Carcinus meenas findes saa godt som ikke ved den egentlige Vestkyst, kun sjeldent og i faa Eksem-
plarer. Men i Indvandene, Graadyb og Hjerting Bugt (Omr. 1) og Nissum Bredning, der her for Anskuelig-
hedens Skyld er medtaget i den grafiske Fremstilling som Omraade 4a, hvor Bunden mange Steder er
daekket al store Bevoksninger af Alger og Zostera, optraeder den i store Maengder, iseer paa Omraade 1,
hvor den sammen med Eremitkrebsen, Eupagurus Bernhardus, optraeder i saa store Mmengder, at de to maa
regnes som Karakterdyr; ved et Triek paa '/2 Time er der her taget ca. 100 af hver Art. Ogsaa udenfor
Fane findes den hyppig (ca. 15 pr. Time). Denne Krabbe herer saaledes hjemme paa bledere Bund med
Bevoksning. Dens smudsigt brune og gronne Farver er sikkert af stor Betydning for den, idet de ger, at
den ikke falder saa let i @Jjnene paa Baggrund af Brunalgerne og Zosteraen.

Selvom Svemmekrabben ikke i samme Grad som Strandkrabben er en Kystform, idet den hyppig
findes paa dybere Vand, er den ved Fiskeforsegene taget i helt betydelige Maengder langs med Kysten,
men den har en ganske anden Udbredelse end Strandkrabben. Paa Revlerne langs den egentlige Vestkyst
findes den i store Maengder, men i Indvandene er den ikke saa almindelig. 1 Nissum Bredning er der
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fanget ca. 3 Eksemplarer pr. Time og i Graadyb og Hjerting Bugt henved 10. Uden for Fang og Skallingen
findes den noget hyppigere, men dog ikke saa hyppigt som ellers ved Vestkysten; det skyldes muligvis,
at Vandet her til visse Tider er mindre saltholdigt end lengere mod Nord ved Jyllands Vestkyst. I samme
Retning tyder det, at Carcinus menas findes her i sterre Antal, 12 pr. Time, end paa de ovrige Omraader
af Vestkysten. Ude ved den egentlige Vestkysl treffer vi Portunus holsatus i stort Antal, henved 30 pr. Time;
indenfor Skagen er den igen sjeldnere.

Svemmekrabben ynder, ligesom Hesterejen, friskt, stremmende Vand over en ren, haard Sandbund.
Med det brede til Svemmeredskaber udviklede bageste Par Kropben er den ogsaa bedre end sin nere
Sleegtning, Strandkrabben udstyret til at feerdes i det urolige Vand ude paa Revlerne. Dens gulrede Farve
gor den ogsaa mindre kendelig paa Baggrund af Sandbunden.

Om Svemmekrabbens, Portunus holsatus, Forekomst skriver STEPHENSEN at “den almindelige Dybde
er 50—100 m, men de absolute Greenser er 3 m og 188 m, Bunden er gwerne Slik”. Det vil af det fore-

gaaende ses, at den er megel almindelig paa 1—2 m’s Dybde langs Jyllands Vestkyst. Den gennemsnitlige

Fangst pr. Time er henved 40, og Fangster paa henved 100 Eksemplarer pr. Time forekommer undertiden.
Den er saaledes paa de Steder ved vore Kyster, hvor den forekommer almindeligt, omtrent ligesaa hyppig
som Strandkrabben, hvor denne optreder i stort Antal, f. Eks. ved Fang og i Lillebzlt.

Crangon vulgaris er den af de tre her omhandlede Krebsdyrarter, der taaler den laveste Saltholdig-
hed. Den er efter Ackermann taget i Farvandet @st for Bornholm, hvor der i Overfladen er en Salthol-
dighed paa 7 %oo. For den nordlige og estlige Del af @stersgen angiver Nordqvist ikke andre Decapoder
end Paleemon squilla.

Stephensen (“Danmarks Fauna’) beretter, at den findes i hvert Fald indtil Bornholm.

I Randers Fjord er Crangon vulgaris taget ved en Saltholdighed paa 6—7 %oo. ;

I Ringkehing Fjord fandt Dr. Mortensen den i ringe Antal i den egentlige Fjord, hvor Saltholdig-
heden dengang varierede fra ca. 4 Ll ca. 10 %oo.

Ved Undersogelserne af Ringkebing Fjord i Sommeren 1921 fandtes Crangon vulgaris i faa Eksem-
plarer (ca. 10 pr. Time i den egentlige Fjord). Den laveste Saltholdighed, ved hvilken den bley taget, var
7,8%0. I Nymindestremmen, hvor Saltholdigheden i Reglen er meget storre, fandtes den i ret betydelige Mzengder.

1 1920 toges i den nordlige Del af Fjorden kun enkelte dede Hesterejer, og i den evrige Del af
den egentlige Fjord forekom den kun i meget faa Eksemplarer. Saltholdigheden var da ogsaa i 1920 noget
lavere end i 1921. T den nordlige Del af Fjorden var den i Juli 1920 ca. 5 %o, Det ser saaledes ud til,
at Crangon vulgaris ihvert Fald ikke kan trives i Vand af en Saltholdighed paa 5 % eller derunder.

Da den laveste Saltholdighed, ved hvilken Crangon vulgaris er fundel, stemmer godt overens fra
forskellige Steder, maa man kunne gaa ud fra, at vi ved denne Saltholdighed, ca. 7 %00, har den minimale
Saltholdighed for Crangon vulgaris.

Carcinus meenas taaler ligeledes en ret lav Saltholdighed, selv om den dog ikke forekommer i saa
svagt Brakvand som denne Art,

Carcinus meenas gaar i Osterspen mod @st til Bornholm. Den er taget ved Renne Hayn, hvor der
er en Saltholdighed paa ca. 7,5 %oo.

I Randers Fjord er den taget udfor Voer Frergegaard ved 13 %o S. ved Bunden og 5 /oo S. i Overfladen.

Dr. Mortensen angiver, at den for Hvide Sande Kanalens Tid fandtes ved Tipperne, men ikke i
den egentlige Fjord. Den gik altsaa her, saaledes som det er Tilfxldet i @stersoen, ikke saa langt ind som
Crangon vulgaris.

I 1921 toges i Ringkebing Fjord et enkelt Eksemplar i Sender-Dyb (7,2 °/o0); men forst i Nyminde-
strommen toges den i storre Antal.

I Modsetning til Crangon vulgaris og Carcinus mzenas kreever Portunus holsalus en ret stor Salt-

holdighed. Stephensen skriver (“Danmarks Fauna’), at den i Danmark er almindelig i Vesterhavel, Ska-
gerak og det nordlige Kattegat indtil Lzse.

Fiskeri. VI. 7.
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I Randers Fjord er den ikke taget, og Dr. Mortensen fandt den ikke i Ringkebing Fjord i 1898.

I 1921 toges et enkelt Eksemplar af den lige indenfor Gabet ved en Saltholdighed af 10,1 %/o. At
den er fanget ved en saa lay Saltholdighed beror dog sikkert paa en ren Tilfeldighed. Den er ellers ikke
taget i Nymindestrommen hverken i 1921 eller i 1920, til Trods for at der hyppigt maaltes Saltholdigheder
paa henimod 25 %0; den taaler ikke det brakke Vand, der til andre Tider stremmer ud fra Fjorden.

Ved Kystundersogelserne er den i Kattegat taget saa langt mod Syd som ved Grenaa, hvor Salt-
holdigheden i Overfladen er ca. 20 %oo.

Disse 3 af vore almindelige Decapoder, spiller, saaledes som man kunde vente, en helt betydelig
Rolle i Havets @konomi. De er alle af Betydning som Fedeemne for en Del af vore Nyttefisk, . Eks.
Torsk, Kuller, Aal, Aalekvabbe og Ising.

Efter Opgivelser af Dr. BLEevap udger Hesterejen ca. '/s af Isingens og '/so af Torskens Mave-
indhold i Farvandene indenfor Skagen, og Strandkrabben er her af endnu sterre Verdi som Fedeemne.

Ved Jyllands aabne Vestkyst hvor Strandkrabben ikke forekommer almindeligt, treeder Svemme-
krabben i dens Sted. Efter de Undersegelser, der er foretaget af Kommissionen for Havundersogelser, er
den hyppigt fundet i Maven hos Torsk og Kuller. I samme Retning peger nogle Undersogelser over Fiske-
nes Neering i Nordsgen af den engelske Naturforsker Topp. Han har bl. a undersegt et stort Antal
Torskemaver, og i 14 % af dem har han fundet Svemmekrabber. Foruden at udgere en vesentlig Del af
visse Nyttefisks Fode er Crangon vulgaris og Carcinus meenas et vigtigt Neringsmiddel for en saa udpraeget
skadelig Rovfisk som Ulken, Cottus scorpius.

Man har fra flere Sider raadet til at paabegynde et Fiskeri efter Hesterejer herhjemme. Saaledes
har Dr. MORTENSEN i en Afhandling om Roskilderejen slaaet steerkt til Lyd for et saadant Fiskeri.

Der er i vore Farvande og iser da ved Jyllands Vestkyst tilstreekkelige Meengder af Hesterejer til,
at et Fiskeri af dem rimeligvis vilde kunne betale sig. Men alligevel maa man nwre visse Beteenkeligheder
ved at paabegynde et saadant Fiskeri, thi det maa erindres, at netop de Lokaliteter, hvor Hesterejer fore-
kommer i stgrre Antal, er de egentlige Opfostringsgrunde for den forste Aargang af Redspetten, Pighvarren
og Slethvarren. De unge Individer af disse Arter lever ligesom Hesterejen ved Bunden, og de vil derfor
med de Redskaber, der for Tiden anvendes til Rejefiskeriet, fanges i stor Meengde. Herved vil der imidler-
tid edelaegges en saa stor Del af Redspatteyngelen, at Fordelen ved Hesterejefiskeriet rimeligvis ikke vil
kunne opveje dette Tab.
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