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I. A Roman Sword with the Smith's Mark.

In the month of June 1884 a small eolleetion of antiquities
was sent to Bergen's Museum through Mr. HALvARD BERGH, teacher
in the (Iistriet of Lomen in Valders. At the museum, some of the
objeets, dating from a more reeent thne, were put aside as worth-
less; for the remaining objeets a deeent sum of money was for-
warded to Mr. BERGH, with a letter asking, if it would satisfy the
owner. 1n spite of repeated applieations no answer was reeeived,
and consequently the objects eould not be entered into the eatalo,rue
of that year, and they are not to be found in the annual list of
antiquities, published by the Antiquarian Society of Norway. They
have been kept in the stores of the museum, and were not exhibited
until last year. They have never been published in a satisfaetory
manner1).

The most important objeets, then bought for the museum, be-
long to a sepulehral equipment trom fin early iron-age. Though
we have no special information about the locality or the grave itself
and other eireumstanees, which generally are the most interesting
points about a pagan grave-tind, 1 think it will be protitable to
take the things themselves into eloser consideration. Espeeially one
of the objeets will prove to be of more than usual importanee.

1Zespeeting the loeality and the funeral arrangements we know
nothing exeept the short information given by Mr. LORXNGE here
the things are said to have been found by exeavating a tumulus,
belonging to the farm Arneluml in Lomen, the parish of l'(,stre

Kristian's and. 13ut, as far as I ean make out, there exists
no farm of that name in the said parisli; 1 feel sure, however, that

They are only mentioned onee, iii i short note by Mr. A. LORANGE, Ab.

1884, p. 100.





19031 Notes froin the Antiquarian Collection. 5

Fig. i b. 1/1.

Fig. 1 a.

v.•

Fig. 2. 1,2.
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in Scandinavian graves. From Denmark I have heard of none, as
the Danish rites of that age did not require the arms to be buried
with the man, and it may yet be an open question, whether the
numerous Roman swords from the mosses have ehietly belonged to
the natives of the country or to invadin (-erman tribes').

From Sweden I know two such swords, from Norway three,
beside the one in questionat.

I take the opportunity to make sonle remarks upon two of the
Norwegian swords. One of them, found 1835 at  By ,  parish of  Hele
in Ringerike, has at the bottom of the blade a mark like a
wheel, a little ditferent from tig. 1 here (See ENGELHART: Vimose-
fundet p. 18. The ligure there is not quite satisfactory). This
sword is very noteworthy for having a quite freshly forged surface,
clearly indicating that it has not been sharpened or polished. since
it was last under the smith's hammer. The edges are about 2 mm.

thick. Certainly a sword in such a condition is not fit for use, and
prof. ENGELHART in his said publication concludes that both the sword
and two spear-heads, showing the same peculiarity, have come into
the grave directly from the smith's shop and consequently are made
in Norway. Through repeated examinations of the objeets themselves,
I have been convinced that they must have been repaired in modern
time, no doubt by the peasants on the place of finding, wbere they
were probably kept for some time before they were sent up to the
collection at the University in Kristiania. I therefore tind no reason,
that titis sword is of Norwegian workmanship; it must, as others
of the same kind, originate from a place somewhere witlnn the
limits of the Roman empire.

A more renowned sword from  Rollang,  the parish of  Xurdre
in Valders4i, is at the bottom of the blade marked with a

name in Roman characters, which prof. RYGH as early as 1876
deciphered ACIRONIO (i. e.  Acironi opu..  On a Danish swonl,
found iii Illemose on Fyn5,, we see two ditferent marks, one on

1,1 (ompare dr. B. SALIN: Ett jernaldersfynd fran rpland. Manadsblad 1896.

The Swedish swords are: Stocklmlin mos. inv. nr. 7634, found on Gotland,

marked with a Roman name, illegible from corrosion: and inv. nr. 6970:1, from

marked SIÅRC131, figured lv MONTEL [US : Les temps prlstoriques

en Suel. p. 154, rig. 209.

NICOLAYSEN : Norske Fornlevninger, p. 138.

Ah. 1876, p. 68. RYGH fig. 2(18. text.

5) HANS KjÆR: To nye mosefund fra jernalderen. Aarb. 1901, p. 26, tig. 2.
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surrounded by low and narrow rocks which, during a time when the
level of the sea was higher than now, would admit the sea to pass
over; only in this way I can explain how a boat has come into the
relatively small tarn1). About 1.50 m. beneath the present surfaee
of the moss, vi2.. 2.50 m. above the level of the water, the said
fragments were found, making up about one quarter of the whole
boat, this one having been divided along the keel and one of the
frames, as straight as if eut with a sharp instrument. ln the boat
were found two stones, so heavy that a man eould just lift them,
and over it an old pine had grown up; on the spot was also found
a good deal of pine-wood from felled and rotten trees. About twelve
years ago, an inner frame of a boat, the transverse section of which
was deseribed as a triangle with the top pointing upwards, was
found by digging close to the same spot; unfortunately it was
destroyed. At the present oecasion the fragments found would no
doubt have been treated in the same manner if a young man, 3,1r.
SILSET, accidentally arriving at the spot during the digging, had
not pointed ont the pieces as probably being of some scientdie im-
portance. The boat had been placed with its bow up to a little
roek; but though the search was extended in all direetions, no more
was to be found. With great eare it was taken up and brought
into a barn; here some boys, having made their way into it through
a small opening, broke it to pieees while studying it in their own
manner."

The fragments which Mr. BENDIXEN prevented from being
totally destroye(l, though they are not very considerable, will enable
us to trace many interesting details and make some conclusions of
a more general character. The more we must regret, that the
relatively large part of the boat, found as it seems in a nearly un-
disturbed condition, should have been so badly treated. — In Bergen's
Museum the following pieees are now preserved:
A part of the top-board, broken in two pieces, 1.25 m. long.
A portion of another board, 2.35 in. long, broken in five pieces.
A fragment of a board, which has been fastened to the stem.
A defeet frame.
A rowloek (kjeip), not complete.

I) I think neither geological nor archæological facts will admit the suppo-

sition of so great a change in the level of the sea since the time to which We

must refer the boat. The question will be spoken of below. — 11. S.
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together by bindings which pass through the said holes in the eleats
and corresponding holes in the frames. In the boat from Halsno,
only two fragments of frames have eome to us, both much deformed
by the drying of the wood. The best preserved fragment, 56 cm.
long, shows a triangular seetion, having been with the broadest side
attaehed to the eleats, while near to the top of the triangle it is provided
with square holes, tilled for the most part with remains of the bindings.
— It cannot be made out how long the frames have originally been.

The top-board, having nowhere the lower edge preserved, gives
ito indication about the connection of the boards to each other.
But the other large fragment presents just the lower edge in good
condition in a length of more than 2 m. It strikes us that we
find here no traces of iron-rivets ; along the edge we only see two
rows of small round holes, the holes in each row corresponding to
the holes in the other row so as to form pairs ; and the two holes
forming a pair are on the outside communicating through a narrow
incision in the wood. In most of the holes there still stiek parts
of thin wooden fibres, probably roots of some kind, on the outside
getting over from one hole to the other through the said incisions
(tig. 7). By these fibres the boards have consequently been sewed
together, as is evidently proved on one point where a little frag-
ment of the next board still adheres to the first.   Also the small
round holes look as if made by burning in the same manner as the
others. — To make the boat tight, strips of coarse, reddish-brown
cloth have been laid between the boards, fixed with a stieky sub-
stance looking like tar.

At last we have before us the portion of a board which was
fastened to the stem (fig. 9). The thickness is here extended to
3 em., ending in a sloping surface, intended to join the side of the
stern; the outside is slightly rounded where it meets the stem.
The small round holes, being here set perpendicularly to the side
of the stem, indicate that the bindings, here consisting of thick
thread impregnated with tar, have gone through the stem, fastening
at once the boards on both sides. Between the stem and the boards
there are strips of the same cloth as we have seen between the
boards. In the thick part of the fragment in question an ineision
has been made to ive place for the end of the next board.

very small fragment has the appearance of having belonged
to the board opposite to this one, on the other side of the stem.

Respeeting the construction of the keel, the stem and the
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building. Up.on this supposition I will in the following try to date
the boat here before

The top-board in this boat being provided with eleats proves
that all the boards have been attached to the frames in the same
manner — by bindings and thus shows a eloser relationship
to the older type of construetion than to the ships from the viking-
age. I should even think it likely that the inner skeleton exclusively
consisted of frames, each made of a single pieee of wood, bent so
as to tit the seetion of the boat. The cleats also, being placed in
couples and not having been put into ineisions in the frames, bear
proof of connection with the older type and ditfer in principle from
the younger one.

On eloser inspeetion we shall diseover in many points, each
in itself of little importanee, but put together of deeisive weight, a
most striking resemblance between our vessel and the boats from
Nydam. In both these eases the eleats have got nearly the same
shape, and each of them is provided with only one hole (see lig. 8

0 0

21 C112.-

Fiit. 12. Sketch of a eleat from the Gokstad-ship.

above and Nydam Mosefund p. 12); in the Gokstad-ship we see
cleats of a very ditferent form, perforated each with two holes
(fig. 12').  The gunnel-list in the boat from Nydam is made of
the same piece of wood as the board itself, in the younger boats
it is made of special lists, fastened to the edge of the board; in
this respeet too, we imist consequently refer our boat to the older
type2). At last we ought to observe the rowlock; its very primitive
form, chietly determined by the natural shape of the pieee of wood
chosen for the purpose, its length, and the way in which it has

For tbe sketeh here reprodueed, I am indebted to Mr. GUSTAV MØRK,
keeper at tbe University colleetion in Kristiania.

Between the boards, strips of eloth, as above mentioned, are laid for
tightening the boat, resembling the same detail in the Nydam-boats. The viking-

ships have always for this purpose strings spun of eattlehair. I will, however,

not urge this point, as strips of eloth still in some places are used in tlds way.

Compare BENDIXEN, 1. C. p. 29.
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been fastened to the gunnel, all points resemble the eorresponding
details in the boats from Nydam but are very different from the
rowlocks belonging to the small boats found in the Gokstad-ship%

We may conelude that the boat froni Halsno belongs to a
period, when the boats in Western Norway still were built in the
early faslfion so well known from the vessels fomul at Nydam. Un-
fortunately, the length of this period is unknown to us. The date
of the Nydam-boats is tixed to the latter half of the Ith eentury
A. D. but we have no means to aseertain if tlfis sort of eonstruetion
had then been long in use in 8eandinavia or was reeently intro-
dueed, nor ean we make out, how long people eonthmed building
ships in the same manner.

The boat from lIalsno, however, does not in all points correspond
to any vessel. hitherto known in the northern countries. A remark-
able differenee may be observed in the conneetion of the boards
to each other, whieh is brought about by sewing with thin tibres
of wood, not as usual by iron-rivets. This peculiarity, though not
deeisively attributing to the boat in question a higher age, must
at least from a typologieal point of view indieate an earlier stage
in the development of A hint in the same direetion
may also be derived from the square holes in the gunnel and the
eleats, being at lirst eut with a sharp instrument and tinished by
burning. In the large eomplete boat from Nydam, at least most
of the holes seem to have been drilled, having now, however, in some
degree got a more oval shape, owing to wear or perhaps deformation
during the (irying of the wood. t1uare holes are not found. nor
holes made by burning'). But even this eireumstanee will give
no (leeisive evidenee that Ute boat from Halsnø is absolutely older
than the other boats).

After all I think we must eontent ourselves with the vague

1-) ENGELIIART : Nydam Mosefund, pl. III, fig. 15-18, and pl. IV, fig. 24,

25. — NICOLAYSEN : Lanoskibet fra (4okstad. pl. V.

For the precise information about these details I :tm indebted to Dr. FR.

KNORR, keeper at the Museum in Kiel.

The practise of perforating a piece of wood with a hot iron is still in

use in soine places in Western Norway, but seerns confined to certain special

purposes, for instance the holes set through the ears of a wooden bucket (told

from Storoen in Sondhordland); at Sørfjorden in Hardanger it is said to be used

in the building of boats. Compare also prof. ENGELHART : Nydarn Mosefund,

p, 25; he observes that a hole, made on a sword's sheath for passing the girdle,

seerns to have been burned.
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conelusion that our boat, showing a construetion very like the

vessels found at Nydam, must belong to an earlier period than the

viking-age, and if we are bold enough to try a more preeise tixing

of its date. rather seems to be older than those from Nydam.

Respeeting the boat from Halsno, we have at last to diseuss

the not uninteresting question. how it may have got to the spot

where it was found. Not having seen the plaee myself. I am not

able to make np my opinion on this point with any eertainty.

have seen, however. that Ii. i  )>ENni xEN, thinking it very iniprob-

able that there should be a boat in sueh a small tarn, supposes

that the present moss has been a bay communicating with the sea

at the time when the boat found its way into it. But the level

of the moss. now nearly 4 in. above the sea. will probably not

adnfit of this supposition, and 1 think it quite natural to keep a

little boat even in a very small tarn. From the deseription. the place

of tindin has been a eonvenient plaee to moor a boat in. and we

might easily have inferred, that it has sunk gTadnally at its usual

landing-plaee, if many efteurnstanees were not eontradietory to Ilfis

explanation. To me at least it seems most probable that there has

never been more of the boat on the spot, than the fra,ment found,

a pieee of a wreeked vessel, 1 think, brought here in some un-

known way.









dette tidsskrift har jeg for publieeret etpar smaa afhandlinger
om de hydrograliske forhold i fjordene ved Bergen1). De hydro-
gratiske undersogelser har været fortsat i de senere aar, idet der
til forskjellige aarstider er foretaget observationer paa de samme
stationer i Pljeltefjorden, Byfjorden og Oste•fjorden (stationerne A,
B, D, se kartskissen). Desuden optoges en ny station, E, i fort-
sættelsen at den egentlige Osterfjord, kaldet Romereimsfjorden.
Stationens beliggenhed er nærmere bestemt saaledes:

600 42.5 N., 5° 38' E•
1 begymlelsen at september 1001. foretoges baade skrabning-er

og hydrogratiske undersogelser i Bomereimsfjordens fortsættelse, den
saakaldte Mffl:jord. Den S km. lange Mofjord staar ved en grund
strom. Mostrommen, i forbindelse Ined Iiomereimsfjorden. Paa det
grundeste sted i denne strom varierer dyMen mellem 1.6 og 3.1 m..
stronnnens bredde har jeg ikke maalt. men den antages at være ea.
40 m. Den storste fundne dybde i det indenforliggende llofjord-
bassin var 212 m. Erindrer man. at I(4.jordens vigtigste tillob.
Moelven. gaar ,,2jennem et af de nedborrigeste strog i Norge, blir
det indlysende. at Mostrommen har en yderst vanskelig opgave, naar
den skal forsyne Mofjorden med saltvand. Det viste sig ogsaa, at
nævnte fjord frembod tlere eiendomm(ligheder i fysisk og biologisk
henseende. I marts 1002 foretoges med bidrag af staten obser-
vationer i vaarsilddistriktet og i de sydligste at de storre vestlands-
fjorde. Fra liorsfjorden tik vi observalionsrækker i september 1800),
og i marts 190 2 besogtes Bommel-. Bokn-, Nerstrands-
og Lysefjord. Derved er der tilveiebtagt et ganske godt materiale

I. Undersogelser i fjordene ved liergen 1897 - 98. Berg. Mus. Aarb. 1898,
2. Undersogelser i fjordene ved Bergen 1899. Berg. .Mus. Aarb. 1900.

Undersogelser i fjordene ved fiergen 1899, p. 12.
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til en sammenligning af naturforholdene paa dybet i de vestlandske
fjorde. U de gjentagne obseryationer paa de samme steder i Hjelte-
fjord og Dyfjord til forskjellige aarstider leverer et billede af over-
fladelagenes vekslinger i temperatur og saltgehalt i aarets løb.

I det folgende yil observationerne angives i kronologisk orden,
hvorefter jeg paa grundlag af iagttagelsere vil soge at udlede nogle
almindelige resultater.
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Station




1.)




Saltgeltalt

p•.liter
Salt'

pr.liter
Salt

pro mille

1900 St. A Meter Meter Co




5/6 Byfjord




30 6 6;19.23 34.79 33 93




40 6 719.32 34.95 34.09




50 7 219 46 35.21 34.33




7.519.60 35.46 34.57




7 55119.75 35.73 34.83




100 7.4519.76 35.75 34.84




150 7.319.77 35.76 34.86




200 7.319.89 35.98 35.06




250 7.319.89 35.98 35.06




300 7.119.89 35.98 35.06




380 6,85 19.89 35.98 35.06




St. A




014.2 3.64 6.69 6 3




Byfjord




107.8 18 68 33.80 32.99





507.45 19.52 35.31 34.43





1007.4 19 93 36.05 35.13





200 7.25 19 93 36.05 35.13





30 7 95 19.93 36.05 35.13





450 7.00 19 93 36 05 35.13




St. D 620 0 14.55 3.07 5.63 5.56
13

6 Osteifjord




10 7.55 18.76 33.9433.13





20 6.75 19.17 34.6833.83





30 7.1 19.36 35.0334.16





40 7.55 19.53 35.3334.45





50 7.75 19.75 35.7334.83





60 7.65 19.81 35.8434.93




80 7 5 19.83 35.87 34.96




100 7.4 19 84 35 89 34 98




150 7.4 19.84 35.8934.98





200 7.35 19.85 35.9135.00





250 7.‘.)






300 7.05 19.85 35.9135.00





400 6.95 19.93 36.05 35.13




500 6.95 19.86 35.93 35.10




620 6.9 19.92 36.04 35.12




St. E




14.7 1.42, 2.62 2.57
14./f/.. Romereimsgjord 10 7.85 18.84 34.09 33.27




20 7.4 19.17 34.68 33.83




30 7.4 19.33 34.97 34.11




40 7.75 19.51 35.50 34.41




50 7.8 19.55 35.37 34.48





7.62 19.66 35.57 34.67





7.45






100 7,40 19.89 35.98 35.06




150 7 3 19.89 35.98 35.06




200 7.2 19.81 35.84 34.93




250 7.2 19.81 35.84 34.93





300 7.03 19.89 35.98 35.06





450 6.95 19.94 36.67 35.15




St. B




0 13.85





24 /8 Hjeltefjord




10 13.35






20 12.50













Datum

1901

Statiou

St. B
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Saltgehalt

o

Meter Meter

,

c o

Cl.
pr. liter

SaltSalt
pr. literpro mille

27 Hjeltefjord




50 7.8 19.4135.1234.24




80 7.05 19.7735.7634.86




100 6.8 19.7735.7634.86




150 6.919.9036.0035.08




200 6.919.8635.9335.01




250 6.919.9036.0035.08




St. D




0 14.85.169.479.37




Osterfjord




3 16.115.41 27.1-127.35




5 15.4516.82 30.4329.76




15.0I 7.21 31.1530.46




15 14.817.49 31.6630.95




20 11.9 17.68 32.0031.27





30 7.6519.08 34.5233.68





40 7.6519.37 35.0434.17





50 7.55 19 5835.4234.53





80 7.4 19.6735.5834.69




100 7.3519.6735.5834.69




150 7.319.73 35.6934.79




200 7.2519.73 35.6934 79




250 7.1519.78 35.7834 88




300 7.119.80 35.8234.91




400 6.9519.87 35.9535.03




500 6.9519.73 35.6934.79




600 6.9519 87 35.9535.03
4/9 St. I 188 12.350.569 1.0‘›1.01

Mofj ord




315.0 8.423 15.3715.18




514.4 9.674 17.6117.39




1013.7 10.61 19.2819.04




1511.2 13.14 23.8223.44




207.3 17.30 31.3230.62




307.0 17.69 32.0231.29




406.7 17.69 32.0231.29




506.55 17.84 32.2931.55




806.75 18.18 32.9032.13




1006.9 18.22 32.973`).20




150 6.9 18.22 32.9732.20




180 6.85 18.24 33 0132.24

7/9 St. XIX 350 11.95 1.26 2.312.27
Mofjord 1 13.80 7.365 13.4513.31




213.95 8.83 16.115.91




314.0 8.96 16.3316.14




514.05 9.505 17.3117.09




1014.1 10.78 19.5919.35




1213.65 11.80 21.4321.13




1411.35 14 36 25.5426.01




159.2 15.54 28.1427.56




207.55 17.05 30.8630.19




356.95 17.70 32.03531.307
'7/9St. XX 212011.95 1.204 2.212.17

Mofjord 115.25 7.905 14.4514.27




214.85 8.621 15.7315 53
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Datum

1902

Studier over

Station

St. I

 .;

Meter

naturforholdene

a.)
ci

!=1

i

"re

vestlandske fjorde.

Saltgehalt

Salt
pr. liter

13

Salt
pro mille

Cl.
pr. liter

Meter CO
10/3Mellem Slottere 2100 4.319.0434.45 33.61

og Stolmen 10 4.3519.0434.45 33.61
(Selbjørnfj.) 30 4.3519.1134.58 33 73




50 4.519.1134.58 33.73




80
100

	

5.019.21

	

5.619.2834.76 34.88
33.90
34.02




150 6.619.3535.0134.14




200 6.819.8735 9535.05




210 6.8
10/3S II 3300 4.2518.5833.6232.82

I krydset mellem 10 4.3518.8634.1333.30
Langenuen og 30 4.819.0834.5233.68

Selbjørnfjorden 50 4.8519.1434.6333.78




100 5.8519.3635.0334.16




150 6.819.6835.6034.71




200 6.9519.8035.8234.91




250 6.9 19.84 35.8934.98




330 6.65 19.87 35.9535 05
11/3 B I 350 0 3.9 18.53 33.5332.73




Mellem Lervik




10 3.9 18.57 33.6032.80




og Titlenes




30 4 5 19.98 34.3433.51
(13ømmelen)504.9519.04 34 4533.61

1006.0519.45
15019.54

	

35.1934.31
3

	

35.354.47
2006.419.62 35.4934.60
2506.819.76 35.7534.84
3546.819.81 35.8434.93

12/3 B II36003.518.86 34.1333.30
Mellem Bømmel-103.618.86 34.1333.30
huk og Ryvarden303 9518 96 34.3133.47

504.0519.05 34.4733.63
805.0119.24 34.8133.95

1005.919.41 35.0134.24
1506.119.51 35.3034.41
2006.219.51 35.3434.41
2506.319.61 35.4834.59
3006.319.61 35.4834.59
3506.3519.64 35.5334.64

14/3 R I803 418.66 33.7632.96
Midt mellem Rø-103.418.69 33.8233.01

vær og Urter303.4518.69 33.8233.01
504.018.96 34.3133.47
754.4519.07 34.5033.66

1413 1453.618.72
R V103.5518.72

	

33.8733.06

	

33.8733.06
Mellem303.5518.72 33 8733.06

Nygrunden og503.618.72 33.8733.06
Reværsholmen1004.519.09 34.54 33.69

1205.219.27 34.86 3344..4001
1406.219.51 35.30






14

Datum

1902

Station

B I Met er

,

Meter

0. Nordgaard. o. 8




'f'-;•

C0

Saligehalt

Cl.
pr. liter

Salt
pr.liter

Salt
pro mille




Mellem Skude- 343 1.9517.0130.79 30.12




nes›g Hvitin,so




2,417.7332.09 31.36




(Boknfj ord)-




303.018.3133.13 32.36




504.2,18.9034.20 33.37




804.619.0734.50 33.66




1004.9519.1334.61 33.76




1206.2519.4135.01 34.24




1506.6519.6835.60 34.71




2006.6519.8535.9135.0




2506.7019.8535.9135.0




3006.5519.8535.9135.0




3406.419.8535.9135.0
17/L. I41503.518.6933.8233.01/3

Lidt indenfor105.7518.6533.7532.94
Sangesand i155.6518.6933.8233.01

Lysefjord205.618.73 33.8933.08
255.618.73 33.8933.08




6.1518.76 33.9433.13




6.1018.82 34.0533.23




5.8518.80 34.0233.20
100 5.918.84 34.0933.27
150 5.918.84 34.0933.27
200 5.8518.87 34.1433.32
250 5.8518.90 34.2033.37
300 5.8518.90 34.2033.37
350 5.8518.90 34.2033.37
400 5.8518.90 34.2033.37

15/3707 2.6517.84 32.2931.55




Mellem Noremso 3.10 17.94 32.4731.72




og T ungenes fyr 30 4.5 18.76 33.94 33.13




i Nerstrandfjord 505.25 19.08 34.52 33.68




606.35 19.25 34.83 33.97




707.4 19.43 35.15 34.28





807.0 19.62 35.49 34.60





906.9519.65 35.55 34.65





1006.8519.6535.55 34.65




1206.8519.6535.55 34.65




1507.019.6535.55 34.65




7.2519.8435.89 34.98




2506.6519.8735.95 35.03




3006.65 19.8735.95 35.03




4006.45 19.8735.95 35.03




6006.65 19.8735.95 35.113




7006.25 19.8735.95 35.03
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28/4 1901, Ostertjord (st. D). Min. (5.95) i ea. 25 meters dyb,
maks. (7.6) i et dyb af 80 m., samt maks. (9.35) i over-
tladen.
Iljeltefjord (st. B). Min. (6.8) i et dyb af 100 m., maks.
(14.2) i overtladen.
Byfjord (st. A). Min. (7.0) i 400 m., maks. (16.0) i
overtiaden.
(Jsterfjord (st. D). Min. (6.95) i 400— 900 m., maks.
(16.1) i et dyb af 3 m.
Mofjord. (6.45) i 50 meters dyb, maks. (15.25) i
1 meters dyb.
11jeltefiord ist. 13). Min. (7.2) i 150 meters dyb, maks.
(8.8) i 50 meters dyb.

1902, Hjeltefjord (st. B). Min. (1.85) i overt1aden, maks, (7,5  

ved bunden (250 m.).
	 Byfjord (ved Kvarven). Min. (± 0.1) i overtladen, maks.

(7.25) i 150 meters dyb.
12, Ifieltefjord (st. 11). Min. (6.6) i 200 —250 m.. maks.

(11.55) i 7 meter.
24 osterfjord (st. D). Min. (6.9) i 300 m., maks. (10.75)

i 3 meters dyb.
Hjeltefjord (st. 13). Min. (6.95) i 200 m., maks. (8.55)
70±80 m.
Byfjord (st. A). Min. (4.5) i overtladen, maks. (9.25)
i et dyb af 40 m.

1903, Hjeltefjord (st. 13.,. 3,1in. (6.15) mellem 50-60 m., maks.
(7.4) i overtiaden.
Byfjord (st. A). Min. (6.1) i 5 meters dyb og min. (6.7)
i 150-200 m., maks. (8.65) i overtladen og maks. (7.1)
i 30--50 m.
Osterfjord (st. Min. (7.4) mellem 5--8 m., maks.
(7.95) i overtiaden.
Motjord.
Min. (6.1) i overtiaden,
Maks. (7.2) i 2 meters dyb,
Min. (6.6) i 5
Maks. (7.45) i 30
Min. (6.65) i 60

27/
/8

27/8

3/9

7/9

29/11

30 /
/4

30 /4





1903] Studier over naturforholdene i vestlandske fjorde.

1902. t.
0.0

Forskjel 12.6

Den laveste temperatur. jeg har maalt i Hjeltefjorden fi)
er 1°.85 ("(), 1902) og den hoieste 13.85 ('4,/, 1900). forskjellen
altsaa 12". Den hoieste saltgehalt 33.25 (":1 1900). den laveste
25.08 12,:, 19(2). Paa st. i Byfjorden var den lavest maalte
temperatur 2.2 (2".,3 1899). i et enkelt tilfælde. nemlig II 1902,
da Vaagen. Puddefjo•den og en stor del af By(jorden var dækket
af 2 3 em. tyk is,I) var overtiadetemperaturen ved iskanten (uden-
for Kvarven) : 0.1. Delt hoiest maalte temperatur i Byfjorden
var 16.4 , 1900). Hoieste saltgehalt 33.25 L=2:1 1900), laveste
6.47 (14 ; 1899).

I sin almindelighed kan man sætte, at for Byfjordens vedkom-
mende synker overtladetemperaturen i mars maaned til 4-2° C.,
og den stiger i juli—august til 15 180 C. Men som ovenfor nævnt
kan temperaturen gaa Itelt ned til 00, og den absolute amplitude
kan antageligyis sættes til 17 å 18° C. Saa stor er altsaa den
temperaturvariation, som de fastsiddende littoral-dyr i Byfjorden kan
udsættes for.

Man kjender intet eksempel paa. at Hjeltefjorden har været
isbelagt. og de foretagne observationer viser ogsaa. at syingningerne
i temperatur og saltgehalt er mindre end i Byfjorden og Herlo-
fjorden. Iljelteflorden staar i mere intim forbindelse med kysthavet
end de to nysnævnte fjorde. og den viser derfor ogsaa oyerensstem-
melse med dette i sin hydrograliske karakter.

Istedetfor at betragte forholdene paa min st. B i Hjeltefjorden,
yil yi studere temperaturens variation paa fyrstationeo Helliso (600
45' N., 4° 43' E. (r.), som ligger udenfor fjordens munding. Paa
foranledning af prof. dr. IM(Inx blev nemlig her for Ilere aar siden
foretaget en række maalinger, hyoraf overtladens middeltemperatur
for de forskjellige maaneder udregnedes.2 )

De anfores nedenfor sammen med lufttemperaturens maanedlige
media.')

Man har tlere eksempler paa, at Vaagen. Byfjorden. ja endog Herlo-

fjorden har været da,kket af is. Ifolge en gammel beretning kunde man t. eks.

i januar 1715 gaa paa isen ud gjennem Byfjorden og Herlofjorden lige til Herlo.

Se Norges klima af KARL HESSELBERG, Naturen, 1885 p. 123.

3) Se II. MOHN, Klimattabeller for Norge, I , p. 18.
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Havovertladens og luftensI) temperaturmedia for aarets maaneder
ved Helliso (60" 45'. 40 43').




Vandet Luften

.Ianuar 	 5.6C. 2°.5(11.
Februar 	 4.6„ 1.8„
Maxs 	 4.5 2.2„
A pril 	 5.2„ 5.0„
Mai 
 7.9,, 8.0„
.1uni 	 10.4 .7 11.1„
Juli 	 19.7 13.2,,
A ugust 	 13.9 13.6,,
September 	 13 4,, 11.9
Oktober 	 11.0,, 8 .2
November 
 8.6 ,, 4.8„
December 
 6.7, 3.0„




Aar8".7 C. 7°.1C.

Temperaturens minimum falder saaledes i februar mars. maks.
i august, og den aarlige amplitude for Helliso er 90•4 C. Mit
observationsmateriale er for ufuldstamdigt til, at jeg kan regne ud
overtladetemperaturens aarlige amplitude for st. A i Byfjorden, men
saa meget fremgaar ialfald af observationerne, at amplituden er storre
end ved Hellisa.

For at fuldstamdiggjore billedet af temperaturens aarlige variation
i sjoens overtiade i det vestlandske kysthav, hidsættes nedenstaaende
tabel, taget fra de ovenwevnte kilder.

Havoyerfladens og luftens temperaturmedia paa Udsire (590 18'
N., 40 53' E.Gr.)2)

,1 anuar 	
Februar 	

Vandet

50.0 C.
4.1

Luften

	

9 .0C.

	

1.2„
Mars 	 4.2

5)
1.8




April 	 5.6




4.6




Mai 
 8.2 ,, 7.9 „




Juni 	 11.4 „ 11.1 „
Juli 
 14.4 „ 13.3 „
August 
 15.5




13.8 „

Temperaturerne er her ikke reducerede til havfladen, men da observations-

stedets hoide over havet kun er 19 meter, vil forskjellen ikke blive synderlig stor.

Observationsstedets hoide over havet er 50 meter.
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Hjeltefjord.
(St. 1))).




5(4 m. 100 in. 200 111.




6.8 33.01





26/4 1898 
 5.5 33.40 6 85 34.35 7.5 35 05

27:




10.3 28.30 6.9 34 57 7.4I 35.09 7.5 35.09
29




13.9 26.20 7.0 34.57 7.4' 35.09 7.4 35 09




10.0 30 54 6.9 31.70 7.0 34.89 7.2 34 96

24 s




19.9 31.08 10.3 33.40 7.4 34.83 7.2 35.01

IS 10




103)5 :30.92 9.6 34.14 6 9 34.89 6.7 35.03

21
11




8.8 32.03 9.4 33.25 8.9 34 29 7.4 34.89

26 3 1899 
 3.5 28.02 5.7 34.05 7.8 35.03 7.8 35.03
.29




7.1 33.04 6.4 34.214 7.5 35.0 7.4 35.15

30




8.9 32.01 72 34.74 7.2 34.94 7.4 35.08

14




12.8 30 57 7.6 31 9)) 7.2 34 94 7.2 35 15

20




11.45 31.18 8.15 34.40 725, 34 89 6.95 34 99

29/




8.5'




9.4 33.54 8.15 34.81 7.5 34.91
22 194)0 
 4.7 3:3.25 5 I 33 8o 9.2 33.66 8.15 35.09

)2,-)




4.3 32 53 6.1 34.38 7.4 35.08 7.4 35.10

24 s




13 85'




7.9




7.05-




6.5 34.96




8.85 21.20 10.4 32 53 10.0 33.37 6.6 34.88

30„ 1901 	 5.1 32.10 7.4I :11.17 7.4 34.77 7.5 35.01

2: 




7.2 33.011 5.15 33.56 6 7 34.53 7 45 35 03




14.2 29.80 7.8 :14.24 6.8 34.86 6.9 35.01




7.5 33.10 8.8 34.0 7.4 35.0 7.25 35.05




1902 
 1.85




9.4




6.55




7 5




12 u




10I 25.0s 8.1 34.29 7.0 34.79 6.9 34.97

2.'" ,I I 1) 	 7.15 29.37 8.2 32.56 8.151 34.07 6.95 34.95

30 4 190311 	 7.4 31.09 6.15 34.43 6.5 34.97 6.45 35.07

1-) MARTIN KNI7DSENS tabeller benyttet.





20 0. Nordgaard. [No. 8

Disse observationer, som stnekker sig over et tidsrum af 5 aar,
o som er tagne til forskjellige tider af aaret. maa kunne give et
temmelig noiagtigt billede af de forandringer, som temperatur og
saltgehalt undergaar paa de anforte steder. Hvis man tager for-
skjellen mellem de fundne hoieste og laveste værdier, faaes saaledes
folgende resultat.

De(  ths

Itang&) of
Temp.

II[eltefjord
(st.

Range of Saline
Dontents

Range of
Tenur

Dvfjord
(St.

Range of Saline
IContents

50 m. 
 5° 3 C. 2.21




)3!).5c. ').15000

100,. 	 3.8„ 1.72 „ 1.2 „ 0.73„

200. 	 1.7 0.27 „ 0.8 0.51

Heraf fremgaar altsaa, at variationerne i 50, 100 02' 200 meters
(lyl) er storre i I Ijeltefjordeii end i Byfjorden. Forholdet er saa-
ledes det mnvendte af. hvad der linder sted i overtladen. Naar jeg
sammenholder lodskuddene paa den geogTatiske opmaalings special-
kart (Korsfjord til Helliso) med mine egne, fremgaar det, at
fjorden faar sit bundvand fornyet gjennem Hjeltefjorden, og der er
neppe nogen undervandstærskel, som hæver sig hoiere end til en
dybde af ca. 150 meter. Imidlertid er undervandsstrommenes  ad-
komst til st. A vanskeligere eml til st. B, hvilket rimeligvis er en
aarsagerne til den storre variation i I ljelteljorden. Det er en anden
ting, som ogsaa maa tages i betragfinng her. A f foranstaaende
tabeller fremgaar nemlig, at overtladevandet gjennemgaaende er
ferskere i Byfjorden end i Ujeltefjorden, hvilket atter er af be-
tydning for sporgsmaalet om vertikalstromme. Et forholdsvis ferskt
overtladelag virker nendig som en skjerm mod atmosfierens varme-
indvirkning paa de dybere

Et fjordomraade med hoi saltgehalt i overtladen vil i dybder paa
50 200 å 250 meter lettere kunne gjore udslag for atmosfæriske
temperaturændringer, idet 1. eks. en afkjoling let kan forplantes
mml dybet. 1 en saadan fiord skulde man synes, at en særlig kold
vinter eller en særlig varm sommer vilde kunne merkes paa tempera-
turerne i 100- - 200 å 250 meters dyb, hvorimod en sterk tilsætning

Der er benyttet engelske rtdtryk for at faa anledning til henyisniuger i

det engelske restune.
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af ferskvand vil hindre atmosfierens indflydelse paa dyblagenes
temperatur. Dette forhold skal jeg komme tilbage til i denne af-
bandling. ller faar det viere tilstriekkeligt at konstatere, at varia-
tionen i temperatur og saltholdighed i dybder im,a 50 200 meter
blir mindre, eftersom man tiærmer sig fjordenes bund.

c. Temperaturmaksima og minima samt deres bevægelser.

Prof. i\lonN1) har ioia grundiag af maaiinger, foretagne i den
inderste del af Vestfjorden samt i _:\ltenfjord beskrevet de vigtierste
fienomener i de øvre vandlags varmefordelhw. Mine maalinger fra
de vestlandske fjorde viser, at der i det store og hele er overens-
stemmelse mellem forholdene i de nievnte fjorde og i vestfjord og
_11tenfjord. 11, januar, februar og mars er der minimum af tempera-
tur i overliaden og maksimum tindes om ikke altid ved bunden saa
dog ialfald paa noget dybere vand.

April er en overgangsmaaned, da begynder nemlig overfladen
at oprarmes, minimum bei-ynder at vandre nedover, mens overfladen
blir swdet for temperaturens maksimum. Og i mai, juni, juli og
ammst holder maksimum denne stilling, mens minimum fjerner sig
mere og mere fra overfladen.

September er atter en overgangsmaaned, overtiaden afkjoles og
maksimum begynder den samme vandring som vaarens minimum.
oktober, november og deeember vil hostmaksimum bevwge sig dybere
og dvbere, og minimum vil tlytte til overfladen i det øieblik, da af-
kjølingen er saa langt fremskreden, at overtladen har faaet en lavere
temperatur end den forholdsvis konstante. som forekommer i de
dybere lag. Dette tidspunkt indtrwder ganske vist før, ,jo mere man
fierner sig fra den ydre kyst. Den "/IL 1902 var der i Byfjorden
minnimm i overtladen (4.5), men i Hjeltefjorden fandtes det (6.95)
i et dvb af 200 m.

Observationerne i de vestlandske fjorde har givet anledning til
en nærmere bedommelse af de vandringer, som temperaturmaksima
o  minima foretager. Det viser sig, at Hjeltefjorden forholder sig
paa,cii anden maade end Byfjorden, hvad angaar hastigbeden i disse
beviegelser. Nedenfor skal anfores nogle eksempler herpaa.
Den I 1900 fandtes i Hjeltefjorden hostmaks. (10.4) i et dyb af

50-80 ni., den sanune dag i Byfjorden var maks. (9.55) i et
dyb af 15

Xordhavets dyhder, temperatur ot, stromninger.

15
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25 /4 1901, Hjeltefjord, min. (4.95) i 40 m. dyb.
Byfjord, min. (5.8) i ea. 20 m. dyb.

25 /11 1902, Hjeltefjord, maks. (8.55) i 70 80 m. dyb.
Byfjord, maks. (9.25) i 40 m. dyb.

30 /4 1903, Hjeltefjord, min. (6.15) i 50 60 m. dyb.
Byfjord, min. (6.9) i 5 m. d -b.

.Dette forhold tinder naturligvis ikke sted i Byfjord "og Hjelte-
fjord alene, det er et almindeligt fænomen.

Den 21/9 1899 observerede jeg i den norske rende udenfor
Korsfjorden høstmaks. (12.75) i 30 m. dyb, mens det tilsvarende
maksimum paa de to stationer i Korsfjorden fandtes i 10-15 m.
dyb.1) Iahnindelighed kan man altsaa sætte, .at kysthavet og de
fjorde eller de partier af fjordene, som ligger i nærheden af dette,
udmerker sig derved, at minimum om vaaren og maksimum om hosten
bevæger sig raskere ned gjennem vandlagene end tilfældet er i
fjordenes indre dele.

Der er før i denne afhandling gjort opmerksom paa, at over-
tladelagenes saltgettalt gjennemgaaende er større i Hjeltefjorden end i
Byfjorden, og heri kan man ganske vist søge den væsentligste aarsag
til det ovennævnte forhold. Er nemlig overtladen meget fersk, kan
vertikalstrømme vanskeligl opstaa, hvorved varmens forplantning mod
dybet vresentlig sker ved ledning. Som følge deraf foregaar varme-
udbredelsen mod dybet meget sagtere end paa de steder, hvor
vertikalstrømme besørger varmefordelingen. Det sterkt opblandede
vand vil saaledes være et langt trægere apparat til at gjengive
temperaturforandringerne i atmosfæren, og de atmosfæriske tempera-
turvekslinger vil heller ikke spores saa langt ned som paa (le steder,
hvor der er liden forskjel mellem dybets og overtiadens saltgehalt.
Man mente for, at de aarlige variationer i luftens temperatur kunde
spores ned til en dybde af ca. 200 m., men senere observationer
har godtgjort, at denne dybde ikke er nogen fast bestemt størrelse.
Mens i Hjeltefjorden temperaturen selv i et dyb af 250 m. viser jo

at variere noget i aarets løb, er der i Byfjorden temmelig ufor-
anderlig i 200 meters dyb, og i Mofjorden naar temperaturen sin
konstantgrænse allerede i 80 meters dyb. (Se pag. 10, 11, 17).

Observationerne fra Mofjorden d. 1/5 1903 leverer et billede
paa den træghed, hvormed varmeforplantningen foregaar paa et
sted, hvor overtladen er sterkt opblandet.

1.) Cf. Undersøgelser i fjordene ved Bergen 1899, p. 12-14.
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lfolge MOIIN er luftens aarlige middeltemperatur for Ilelliso 70.1 C.,
for Ilergen 7.0, og da er det ,jo i h(i grad rimeligt, at Mofjordeu
har omtr. 0.8. Erindrer man tillige, at MoHN har beregnet luft-
temperaturens aarlige medium for Nerstrandsfjorden til 60.0, 1) matt
5.8 for Lysofjorden ansees at være en sandsynlig værdi. Different-
sen i middeltemperatur blir ogsaa ferstaaelig, naar man merker
den onisttendighed, at I,ysefjorden ligger hengere ind i landet eml
11\1ofjorden, hvorved den kontinentale indflydelse gjor sig sterkere
pjældende.

I de fjorde eller de partier af fjordene, som er afsttengte ved
litne umlervandstauskter, kan man altsaa med lethed tinde luftens
aarlige middeltemperatur ved at maale temperaturen i det homoter-
iMske bundhtg. .leg antager, at dmme regel gjælder uden und-
tagelse for den del af af kysten, hvis aarlige nedborhoide er 1000
m m. og derover, altsaa omtrent til I,ofoten.

Nedenfor vil jeg soge at vise. at nedboren spiller en betydelig
rolle, hvad angaar temperaturens udbredelse paa dybet i f,jordene.

e. Nedboren som havbiologisk faktor.

Under undersogelserne i det nordlige Norge vinteren 1.8nn
Ittendte det tildels, at temperatur oe saltgehalt fandtes at være
paa det nærmeste konstant fra overfiaden til bunden. I Kytenann
tmellem pilderen og det sydlige fastland) var saaledes d. '41 1899 :

	

0 — 150 in. ,  t. 2.0 s. 33.87 "/100

180 „ - 3.1 - 33.87 	

Paa samme sted undersogtes atter forholdene d. ' 189n. 0.,

da var:
0 -- 150 ni.. t. 0.75 C•• s. 34.21

	

160 „ - 2.0 „ - 34.49 	

.leg kunde anfore fiere saadanne eksempler. men noier mig her
med dette, idet ,jeg henviser til den udforlige beretning ont reisen
som udkommer om ikke ret ltenge. Et saadant forhold som det i
Kytenangen har man ikke kunnet konstatere for nogen fjord i den
sydvestlige del af landet. O , grunden er uden tvil den, at det

vestenfjeldske Norges store regnmtengde hindrer en saadan udjev-
ning af saltholdigheden som den, der var foregaaet i Kvænangen,
hvor nedboren er meget mindre.

Novdhav,,1,. dt-hder, ,tronininger. P. 90.
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Efterat have sammenfignet mine observationer fra den nord-
vestlige  )g den sydvestlige del af Norge. er det blevet mig klart,
at nedbornilengden er af stor betydning for temperaturens udbre-
delse paa dybet. En afkjoling paa 2" C. ned til 150 meter i tiden
fra i til 19„4 kan ikke finde sted i de sydvestlige fjorde. Paa
grund af den forholdsvis ubetydelige nedbor iTromso o Finmar-
kens amter vil fjordene der have en mere jevn saltgehalt. ofolgen
heraf er. at vinterkulden vil kunne forplante sig temmelig langt
ned. Man vil f. eks, i dybder paa 200 meter kunne rinde en tem-
peratur, som er mindre end den aarlige middeltemperatur for stedet,
OLrtemperaturvariationerne kan være ret betydelige. Den 4 1s00
fandtes saaledes i 200 meters dyb i Porsan.2erfjord i mellem store
on lille Tamsr0 en temperatur 0.2 ( aisnwdiet for Kistrand,
som ligger lidt hengere ind i fjorden. er o. C. Men dette vil
atter sige, at vinterkulden i den indre del af Porsangerfjorden for-
maar at gjove sig gjætdende helt ned til et dyb af 200 m.

Man har <2.rtind til at antage, at denne omstrendighed virker
odelteggende paa de fieste boreale og lusitaniske dyreformer, hvor-
imod det skulde synes rime1it. at det vestenfjeldske Norges store
nedbor maa begunstige trivselen af s dlige former, fordi overtiade-
lageneS ollanding hindrer vinterkulden i at trrenge ned paa dybet.

Paa grund af den rigelige nedbor vil de kontinentale fjorde
helt op til Lofoten have den egenskab fælles. at i 200 meters dyb
ei temperatur og saltgehalt tennuelig konstant. I kulperne og de
dybe render ternperaturen 0-7° C. med en saltehalt omtrent
35 (1,1,0. L (h, fjorde. som munder ud i Nordhavet. vil man ogsaa
finde. at de store dyb (f. eks. Tranodybet i Vestfjorden) har en
bundtemperatur. som er tlere grader hoiere end i den tilsvarende
dybde i Nordhavet, hvilket ogsaa for storste delen skyldes fjordenes
1)eskyttende dtekke af ophlandet

Er det saa. at nedborens forskjellige fordelMg over stor
flvdelse paa temperatur og saltgehalt ikke alene i overfiaden. men
ogsaa paa storre dyb. er det dermed ogsaa givet. at nedhoren nr

en havbiologisk faktor af betydning. Dette forhold vil ,jeg sone
nærmere at belyse i et senere arbeide.

f. Lysefjord og Mofjord.

Den '7 1002 tik jeg anledning til at gjore endel undersogel-
ser i Lysefjorden. Den Mdre del var isbelagt næsten helt til San-



gesand, som ligger midt i fjorden. Lidt indenfor ,Sangesand var
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dybden 415 m. Angaaende temperatur og saltgehalt se s. 14.
Med bundskraben fulgte op en hel del smaa træstykker, det lug-
tede ikke svovlvandstof af bundmaterialet. Der forekom mange
forskjellige dyrearter, men dyrelivet kunde ikke siges at være rigt.

Lidt udenfor Sangesand loddede vi paa 46-0 m. Denne smale
fjord har altsaa dybder paa mere end 450 m. Ved Eiane i den
ytre (lel af fjorden loddedes paa 220 m. Her foretoges ogsaa bund-
skrabning. Ligeledes skrabedes i fjordens munding indenfor Fossan,
hvor dybden var 70-85 m., og endelig skrabedes paa det grunde
flak mellem Fossan og Oanes. Her fandtes dybden at være 45 m.
Det ovennævnte flak hindrer det varme og salte bundvand fra at
trænge ind i Lysefjorden. Fra flaket til fjordens midte har jeg saa-
ledeS maalt følgende dybder: 45, 70, 85, 220, 460, 415 m.

Saltgehalten af Lysefjordens bundvand var 33.37 0/00• Bund-
temperaturen 5°.85 C. Paa flaket udenfor Lysefjordens munding
fandt vi blandt andet  Pecten islandicus  (et mindre eksemplar). M.
SARS siger om denne art, at den er temmelig sjelden ved Bergen,
som hidtil har været opfattet som artens sydgrænse ved vor kyst.
I de norske fjorde optræder saaledes  P. islandicus  hist og her helt
ned til den 59de breddegrad.

Det ligger nær at sammenligne Lysefjorden med, et tilsvarende
afstængningsbassin i det nordlige Norge, nemlig Skjerstadfjorden,
som ved tre forholdsvis grunde strømme staar i forbindelse med
Saltenfjord.') Skjerstadfjorden har dybder paa over 500 meter.
Nordhavsekspeditionen maalte den 17/8 1877 i et dyb af 494 m. en

temperatur af 3°.2 C., og jeg fandt:den 4/4 1900 i 500 meters dyb
en temperatur 3.15 med en saltgehalt i dette dyb af 34.09 0/00.
Heraf kan imidlertid intet sluttes med hensyn til strømmenes mini-
mumsdybde; thi den følgende dag (5/4 1900) var overfladens
saltgehalt et stykke ud i Saltenfjorden 34.11 °/oo. Det er neppe
nogen tilfældighed, at nordhavsekspeditionen i august 1877 og jeg
i april 1900 fandt den samme bundtemperatur i Skjerstadfjorden,
nemlig 3.2. Selv i denne fjord er vistnok tilførselen af ferskvand
saa stor, at vertikalstrømme i nogen større udstrækning vanskeligt
kan opstaa, hvorved temperaturforandringerne i væsentlig grad for-
sinkes. Et bevis for, at varmens forplantning i Skjerstadfjorden

Hvor stor mindstedybden er i disse strømme kan ikke bestemt siges.

En lods meddelte mig, at i Saltstrommen, hvorigjennern trafiken gaar, var

minimumsdybden omkr. iO m.
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"../9 1901, 70 88 m. Dynd med stene. Intet liv.
/9 1901, 13-25 m. Sandblandet evje. Rigt liv af orme, og-

saa endel nmslinger.
6/9 1901, 18 	 20 m. 1it liv af orme. ller forekom f. eks.

store eksemplarer af  Chwtopterus s(yrsi.
1901, 15-25 m. Sandblandet ler med skjæl og planterCster.

11-er var en mmngde skaller af ei/prina ifiktmlica, og der fandtes
ogsaa etpar store, levende eksemplarer.

1901, 0-12 m. Samdtlandet ler med smaasten og alger.
Her forekom ogsaa muslinger.

Vi skrabede paa en hel nekke steder, og i dybder under 50
meter var dyrelivet tildels ganske rigt. I materialet fra Mofjorden
har inspektor LEvINSEN i Kjobenhavn bestemt 30 forskjellige arter
af annelider, ligesom hr. IhniNtAx FEIELE har identificeret ikke faa
muslinger. 111amit de sidstwevnte fandt FRIELE en art,
,?onatg, G'ouLD frar. (;,- . 0. SAHs),  som for kun kjendtes
fra landets nordligste kyst.

I Majorden falder tangbeltets ovre grmnse ikke sammen med
strandlinjen; der er en afstand af omtr. 1.5 meter ned paa tang-
gramsen. Paa grund af overtladevandets stwrke opblanding ser
Mofjordens strand ud som bredderne af en indsjo. Der sidder i
strandlinjen ingen  Mytilus edolis  eller  Balanus Imlanoides  eller Ld-
toviTto. Forst nedenfor 1.5 meterlitijeu tindes paa enkelte steile
fjeldvægge eksemplarer af  Littoi'ina  Tangbeltet bestaar af
Fuelts serrat,  den brakvandsform af  FwzN  som er
bleven kaldt F  ceiwnoides,  osv.

Ovenfor den ovre tanggramse (1.5 meter) har jeg ikke fundet
nogen levende bunddyr.

Tages hensyn til bunddyrenes forekomst, kan man altsaa for
Mofjordens vedkommende foretage en inddeling i folgende tre zoner :

0 —1.5 m., ingen eller ialfald yderst faa bunddyr,
1.5 ca. 50 in. , ganske rigt dyreliv,

ca. 50-212 intet dyreliv.
Den 7/9 1901 liskedes plankton nied da. P ETERSENS lukkehaav.

Resultatet var:
100--200 m., intet levende (makroskopisk),

50--100 m., nogle faa meduser,
25-50 m., noksaa meget plankton,

—25 m., ganske rigt plankton.
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Med en lhlen planktonhaav skununede vi det alleroverste lag,
men intet levende kunde observeres i proven. Derimod forekom
der adskilligt plankton i 2 meters dyb.

Den 1/5 1903 anvendtes ogsaa planktonhaav, og vi kom til det
samme resultat som hosten 1901.

Naar hensyn tages til planktonet, kan der altsaa opstilles til-
svarende zoner som for bunddyrene, kun er det at merke, at der
vistnok undertiden ialfald i nærlfeden af strommen ogsaa kan findes.
plankton i selve overttaden.

Hvad vandproverne angaar, skal det bemerkes, at belt op til
GO meter kunde man fornemme svovlvandstollugt af dem. Sporgs-
maalet om gasarterne i Mofjordens vand er optaget af de herrer
LEBEDINZEFF og HELLAND-HAINSEN, SOM i demme host (1903) har
foretaget to ekskursioner til Mofjorden. Resultatet af deres ar-
beide vil snart forefigge, og det imodesees med stor interesse.

Det er hensigten senere at levere en mere udforlig sammen-
stilling af de biologiske forhold i saadanne fjorde som Mofjord og
Lysefjord, men jeg vil dog her meddele et eksempel paa, hvilken
betydningsfuld rolle tillobets (strommens) mininmmsdybde spiller for
dyrelivet i en saadan fjord. Konservator JEtiSEN skriver om
Skjoldsfjorden, som staar i forbindelse med Roknfjorden ved et
langt, trangt og grundt indlob : „For en del aar siden bley md-
lobet gjort dybere, for at dampskibene kunde gaa derigjennem. Der
'kom da ind en masse forskjellig fisk, hvoraf der tidligere kun fand-
tes meget lidet, deriblandt ogsaa sild." JENSEN antager, at silden
holder sig der aaret rundt ligesom i 1,,ysefjorden, hvor ifolge JENSEN
silden bley lisket tidlig paa vaaren, naar den sogte sine bestemte
gydepladse i fjorden. Ligeledes fiskedes den om sommeren og ho-
sten som fedsild.

Ovenstaaende beretning om uddybningen af indlObet til Skjolds-
fjorden leverer et interessant eksempel paa, hvorledes der med æn-
drede fysiske forhold i et farvand ogsaa indtræder biologiske for-
andringer. Det er indlysende, at det, som opnaaes gjennem uddyb-
ning af tillobet, ogsaa vil indtræde, naar vandstanden stiger. Fol-
gelig vil det være af interesse at se saadanne fjorde i belysning af

Indberetning orn undersotgelser over vaarsildfisket i 1881, p. 15.
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Mens HANSEN med vægtige grunde hævder strandlinjens kon-
stans (fra Kristianiafjorden til Lofoten) i de sidste 1-2 tusen aar,
anser han det tillige hævet over tvil, at den i bronee- og stenalde-
ren har staaet boiere:' Og længre op i tiden har havets niveau
været endda høiere.

Ikke langt fra Mofjorden har vi ogsaa tydelige merker efter
en hoiere vandstand.' Den lagdelte bygning i Mostrommorænen
vidner om, at den er afsat under vand, og det ligger nær at sam-
menligne den med de endemoræner af laget grus, som afspærrer ind-
sjøen eller vandet ved bunden af tlere vestlandsfjorde fra selve fjorden.
Af saadanne vande med endemoræner foran sig kan nævnes Sand-
venvand indenfor Odde. Oifjordvand indenfor Oifjord, Gravenvand
indenfor Gravenfjorden, osv. Hvis jeg har forstaaet geologernes
tolkning af disse vande med tilhorende moræner riti. antages det,
at under den store sænkning af landet var de nævnte indsjoer
fyldte af •okler, og morænerne opfattes som resultat af jokelelvenes
arbeide, idet disse mundede ud under havtladen, som stodte til bræens
kant. Mofjorden skulde saaledes geologisk svare til de nævnte
smaa indsjoer, som ligger ved fjordenes bun(l. Forskjellen er kun
den, at paa grund af Mostrommorwnens ringe bredde har fjorden
magtet at bryde sig igjennem og holde forbindelsen vedlige under
landets stigning. Med hensyn til den betydelige dybde (212 m.)
af det indenfor morænen liggende Mofjordbassin kan passende an-
vendes prof. BRØGGERS ord 2): ,De bag de store morænetrin  hig-



gemle fjord- eller sjobassiner med sine storre dyb er strækninger,
hyor opfyldningen har været usedvanlig liden, paa gTund af, at
saalænge isen laa der og fyldte bassinerne, var atsætnimien her
liden, og senere var den ogsaa tildels liden her, fordi isranden maa
have trukket sig forholdsvis hurtig tilbage fra de store morænetrin.-

Om morwnen selv skal tilslut siges et par ord. Den ligger mel-



lem to fjeldvægge. Stiller man sig med ansigtet vendt mod morænen
ved den side, som ligger mod Romereimsfjorden, saa har man gjennem
bruddet (strømmen) nærmest den til venstre liggende fjeldvæg. Den
største del af sandmassen ligger altsaa paa hoire side af strømnwn.

Nemlig strandlinjen paa nordsiden af Osterfjorden over for Hanuner

kirke, hoide o. h. ornkr. 50 m.

2) Om de senglaciale og postglaciale niveauforandringer i Kristianiafeltet,

p. 140.
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made, it has been found that in the By Fiord the temperature at
the surface in Iaieh sinks to 4-2° C. and rises in July and
August to 15-18" C.

Exeeptionally, the surface temperature nmy be as low as 0,
and the absolute amplitude is supposed to be about 18° C. The
salinity at the surface is greatest in winter, and it rises in the By
Fiord to a little more than 33 pro mille.

The lowest salinity notieed in the By Fiord has been 6.47
pro mille.

The By and Herlo Fiords have oceasionally been covered with
a layer of iee, but the Hjelte Fiord has never been frozen over.

Observations have shown that temperature and salinity in the
latter fiord are not so low at the surfflee, as in the By Fiord.
Outside the mouth of the Hjelte Fiord is the Helliso lighthouse,
where Professor MOHN several years ago took the temperatures
at the surface of the sea. On page 22 the average temperatures
for the year, and its respeetive months, are given. The minimum
(1°.5) oceurs in Mareh, the maximum (13".9) in August, the yearly
amplitude is thus

In the By Fiord and the Hjelte Fiord A, B), the yearly
amplitude eannot be exactly given, but it has, at any rate, been
made sufficiently elear that the differenee in variation in temperature
and salinity is greater at St. X than at St. B, and it may without
doubt be stated as a general rule that the amplitudes in question
rise, the further one goes from the coast inwards in the fiords.

Variation in temperature and salinity in the deeper layers of water.

On pages 24 and 25 the conditions, in the Hjelte Fiord and
the By Fiord at various times in different years, are given.

On page 26 will be found the ditferences between the highest
and lowest observed temperature and salinity values. From whieh
it is seen, that at depths of 50, 100 and 200 meters the variations
are greater in the Bjelte Fiord than in the By Fiord, exactly the
reverse of what was found to be ease at the surfaee.

With regard to temperature only, it will also be seen from
Pls. I and II that the temperature eurves in the By Fiord expand
more towards the surface, and contract more towards the depths,
than is the ease in the Hjelte Fiord.

The prineipal eause of this is, in all probability, the differenee
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in the surface salinity. A comparatively fresh upper layer aets as
a sereen to ward otf the etfects of the atmosphere on the lower
layers. because it hinders the rising of the vertical current. ( )n
the other hand, a stretch of fiord with high surface salinity would
more easily intluenee the variations of temperature. And observa-
tions prove that the surface water in the lv Fiord is, on an aver-
age, more mixed, than that of the Hjelte Fiord.

Maxima and minima of temperature and their movements.

Professor dr. Moux 11 has, on the basis of measurements made
in the innermost part of the Vest Fiord, as well as in the Alten
Fiord, described the most important phenomena which take place
in the distribution of heat in the upper layers of water. My
measurements, made in the western tiords, on the whole show
corresponding conditions to those observed in the Vest and Alten
Fiords. 111 3anuary, February and March, the minimum temperature
is found at the surface, and the maximum, if not always at the
bottom, so, at any rate, at a great depth. la April there is a
change, the surfaee begins to be warmer, the minimum moves down-
wards, the surface becomes the seat of the maximum temperature.
And in May, J1111e, .1fuly and August the maximum is still at the
surface, the minimum meanwhile being found farther and farther
down.

1n September, a change again begins, and the surface begins
to lose beat, the maximum now starts on a corresponding course to
that taken by the minimum in the spring.

1n Oct.ober, November and December, the autumn maximum
will be found deeper and deeper, while the minimum will move to
the surface at the moment when the cooling process has produced
a correspondingly low temperature to that which is the average
constant at the bottom.

This is, without doubt, of earlier occurrence the farther one
gets from the outer coast. For instance, on Nov. 25th 1902, in
the 11y Fiord, the minimum (4.5) was at the surface, while in the "
Hjelte Fiord the minimum (6.95) was found at a depth of 200

The observations made in the western tiords have given op-
portunities for a more exact judgment of the movements of the

1) The North Ocean. its depths, temperature and circulation.
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maxima and minima of temperature. ft has been found that there

is a ditIerenee in their veloeity in the two tiords, the By and LIjelte

Fiords.

On pages 27 and 28 proofs of tIns faet are mentioned. Gene-

rally speaking, it may be said that at the sea eoast, as well as in

the tiords, or parts of liords, whiell lie very near the eoast, it is

espeeially noticeable that the minimum, in the spring, and the maxi-

mum, in the autumn, move with greater velocity downwards through

the layers of water than is the ease in the inner parts of the tiords.

There is also a eonneetion between this and the lower salinity of

the surface in the inner parts of the tiords. When the surface

water is very fresh. the vertieal eurrent will only be slightly distri-

buted, so that the lwat wave towards the bottom will ehietly be set

iii motion by eonduction, which eauses the distribution of heat to

take plaee more slowly than when it is due to the vertical eurrent.

The -2-reatly mixed water will thus be a very nmeh less sensitive

instrument for registering at the bottom the various atmospherical

ehanges in temperature, and the latter will not be traeeable so far

down as they are at plitees where there is only a slight dilferenee

in the salinity of the bottom and surface layers. It used to be

considered that the annual variations in the temperature of the

atmosphere had no etreet at a depth of about 200 m.. but reeent

investigations have proved that the depths, at which the annual

atmospherie ehanges exereise an inthwnee, are varying.

In the 11,jelte Fiord, even at a depth of 250 m. the temperature

has been found to be subject to variations, but in the By Fiord,

at a depth of 150 to 200 m., it has been fairly eonstant; .and in

the Mo Fiord the lixed limit is reaehed at a depth of only 80 m.

I‘ef. this with Pls. I. Il and

Temperature and salinity in the deep channels and basins of the
western fior s.

Quite an unusual stability of natural conditions seems to prevail

in the deep ehannels of the western tiords.

A considerable number of observations have been made in the

By Fiord tst. Al, and from these it is plainly seen that there are

only slight variations in the eourse of several years in the tiord..

(Cf. p. 30).

The same may also be said of the Oster Fiord. (Cf. p. 31).
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exception for that part of the eoast where the annual downfall is
1000 mm. or more, — in other words, about to Lofoten.

The downfall as a factor in the biology of the fiords.

It is clear, from what lias already been said, that the downfall
plays an important part in the distribution of heat in the tiords.

In the winter of 1899, when observations were being made in
the northern tiords of Norway, it happened occasionally that tem-
perature and salinity were found to be almost eonstant from the
surfaee to the bottom. At sueh places it was possible to demonstrate
a considerable loss of heat in the course.of the winter, and this
exerted an intluence to a eonsiderable depth. Nothing eorresponding
has been notieed in the south-west liords, and eaié searcely oecur,
for the downfall on the west coast is too great.

Bnt on aecount of the comparatively little fall in tbe counties
jamteri of Tromso and Finmark, the tiords there will have a more
even salinity, and eonsequently the winter cold will exert an in-
tinenee a good way down. One will, for instanee, at a depth of
200 ni. tind that temperature is less than the annual average one
for the place, and the variations in temperature may be quite eon-
siderable.

There is reason to believe, that the penetration of the winter
cold towards• the depth, lias a destructive intluence on most of the
boreal and lusitanian species of animals; while, on the other hand,
it seems likely that the great deseends on western Norway
has a benetieial intluenee on the life of southern speeies.

If it be the case. that the ihtferent distribution of the down-
fall exereises a great intluenee on temperature and salinity, not only
on the surfaee but also on deeper layers of water, then it is also
evident that the downfall is an important faetor in the biology of
the fiords. ehanges iii the amount of the rain, snow and
hail wIneh falls at a given plaee will, without doubt, bring forth
ehanges in the marine fauna and tiora.

Lyse Fiord and Mo Fiord.

These two liords have many points of resemblaiwe, and the
divergenees in them may be aecounted for by the fact that the Mo
Fiord has a mueli more shallow opening than the Lyse Fiord.

Of such divergenees, the following may be mentioned:—



48 0. Nord4aard. 1-No. 8

The mml from the bottom of the Lyse Fiord did not smell of
sulphuretted hydrogen, as did that of the Mo Fiord.

There were many kinds of animals at the bottom of the 1,yse
Fiord, but there were no signs of life at the Mo Fiord bottom.

In the Mo Fiord, the upper boundary for sea-weed did not
coincide with the shore-line; there was a distance of about 1.5
down to the seaweed limit. Because of the very mixed state of
the surface water, the Mo Fiord beach looks like the shores uf a
lake. No Myti/us isliilis, Balanus balanoirles  nor  Littorino  are to
be seen on its beach. First at a depth of 1.5 m. are found a few
specimens of  Littorino rudis  on the precipitous rocks. The seawed
belt eonsists of  Fuerfs serratus,  the brackish water form of F. resi-
euosus,  which is also called F. ceranoides. etc.

With respect to the occurrence of animal life, the IN o Fiord
may be divided into the fo1lowing three beits

0-1.5 in.. no, or only exceedingly few, bottom animals,
1.5—about 50 m., comparatively prolitic animal life,
about 50-212 m., no animal life.
This division is, on the whole, also useful when considering

the occurrence of plankton, except that sometimes plankton may be
found on the very surface, especially near the opening of the tiord.

With regard to the samples of water taken, it must be men-
tioned that one as far up as GO m., could notice the smell of sul-
phuretted hydrogen in 111em11.

I will endeavour to give, on some later occasion, a more de-
tailed description of biological conditions in the Mo and similar tiords.

1) The subjeet of the gases in the waters of the Mo Fiord is being dealt

with by Messrs. LEBEDINZEFF and HELLAND-HANSEN. Tlle results of their inter-

esting Utvestigutions vi1I soon be published.
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Hydractinia allmannii, BONNEVIE 


BougainMIlia vanbenedeni,BONNEVIE

Eudendriurn rameum, PALL 


Haledum muricaturn, ELL. & 8oL . 	

halecinum,

labrosum, ALDER 


irregulare, B NNEVIE 


sessile, NORM 


minuturn, n. sp. 


Campanularia longissima, PALL 	

verticillata, LIN 


hyalina, HINcKs 	

gracilis, M. SARS 	

johnstonii, ALDER 


volubilis,

hincksii, ALOER 


pygmrren, A r,orn 	

serpens, ILAssA t. 	

pocillum, I-1IN CRS 	

abietina, M. SARS 	

dumosa, FLEM 	

fruticosa, M. SARS 	

gracillima, ALDER 


pinnata, G. 0. BARS 


symmetrica, BONNEVIE 	

gigantert, BONNEVIE 	

elegantula. n. sp. 


Cantpanulina syringa. Lin 


plicatilis, M. Saus 


producta, G. 0. SAus 	

Sertularella polyzoniat., LIN 


gayi, LIN X 	

tenella, ALDER 	

tricu.spidath,ALDER 


Dynamena fallax, JOHNST. 	

tarnarisca, LIN

Thuiaria abietina,

cupressina, LIN. 	

pinaster, ELL. & SoL. 	

tenera, G. 0. SARS 


hjorti, n. sp. 	

fabricii, LEVINSEN 


thuia,

wandeli, LEVINSEN 	

Hydrallmannia falcata, LIN 


Selaginopsis fusea, JOHNST 


mirabilis, VERRIL r, 


.Plumularia pinnata, LIN. 


Aglaophenia Prmosa, ALLM.1) 


Theocarpus Myriophyllum,

Halicornaria pluma, n. sp. 	

Antennularia norwegica, G. 0. SARS 


antennina. LIN 


variabilis, n. sp. 	

Fundort iii der Flasche nicht angegeben.
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Zweigen giebt, sind  gross.  ein wenig asymmetriseh gebaut; ein
Zahn an jeder Seite. Die Hydrotheken alternierend. 1111 oberen
Teile der Kolonie sind die Zweige noch ganz. in dem unteren,
griisseren Teile sind nur die basalen Internodien

Gonosome Die Gonotheken sind lang, dreieekig, iin oberen
Teile zusammengedriiekt und mit zwei staehelformigen Fortsatzen
auf beiden Seiten des distalen Teiles versehen.

Von dieser Art liegen einige Exemplare von einem Paar
Stationen von 84 260 Faden vor. Obgleich der den die
Zwehe mit dem Stamme bilden, bei den von mir untersuehten
Exemplaren in der Regel griisser als 45" sogar  gegen  80" —
war, so fand ich jodoeh hierin keine genfigende Ursaehe, eine neue
Art aufzustellen, umsomehr als keine Gonangien vorliegen.

Thuiaria wandeli, LEVINSEN.

Trophosome Kolonie federffirmig. Hydrocaulus durch dunkle,
ringPirmige Fuelien in kurze Glieder getheilt: die Glieder nieht
viel långer als breit. .ledes Glied trägt einen Zweig. Die Zweige
abweehselnd naeli reehts und naeh links ausgehend, dureh einen
dunklen Fleek an der Basis bezeichnet. Die Hydrotheken sind in
drei Längsreihen geordnet, und so, dass immer drei Hydrotheken in
derselben Hohe sitzen. Die Hydrotheken sind mit ihrem proximalen
Teil mit dem Zweige zusammengewaelisen. eIlInungsrand glatt, auf
der Längenaelhse des Zweiges senkreelit stehend.

G on os ome: Die Gonotheken im distalen Teile mit aeht
kurzen, kielförmigen Fortsiitzen versehen, die in Staeheln endigen,
und zu Paaren geordnet sind.

Levinsen hat diese eigentihnliehe Hydroide unter- die Diphasien
eingereiht; da sie aber „melir als zwei Hydrotheken am Internodium"
(5) hat, so habe ieh sie in die Gruppe der Thuiarien gestellt.
Th. wandel;  ist in der Tiefe von 84 Faden gefunden.

Thuiaria hjorti, ti. sp.
(Tafel 111, Fig. 11-14).

rop hosome : Hydrocaulus einfaeh. Die Verzweigung im
niederen Teile der Kolonie dureh regelm'dssiges Alternieren feder-
fiirmig; iin oberen Teil (1/4-1/3 I ist der Hydroeaulus spiralffirmig
gedreht, und hier stehen die Zweige unregelmässig um den ganzen
Stamm herum. Der Hydrocaulus, sowie die Hydroeladien tragen zwei
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des Internodium; doch finden sieh hier sehr häufig Unregehnitssig-
keiten, indem der eine oder der andere von den Xematophoren fehlt.
Whe der Kolonie 60 - 70 mm.

Gonosome: Gonangium oyal, stark gebogen, mit sehiefer
offnung am distalen Ende; neben der Basis der Ilydroeladien
befestigt.

Diese Art kommt in mehreren Exemplaren von einer einzelnen
Station vor, aus einer Tiefe von 70 Faden. Bei einigen Kolonien
ist der Stamm seiner ganzen Liinge nach zusammengesetzt, bei
anderen ist er einfaeh; dass jedoeh alle derselben Art gehUen,
geht daraus hervor, dass der Hydrocaulus bei einigen Kolonien in
dem unteren Teil zusammengesetzt, in dem oberen einfach ist, ohne
dass sich aber hierfiber eine bestimmte Regel aufstellen Pdsst. Hydro-
eaulus ist niemals gegliedert. Die Verzweigung ist durehaus un-
regehWissig. (Fig. 22), so dass die Kolonie etwas an A.  vorwegica,
G. 0. SARS erinnert. Die Hydroeladien sind um den Stamm herum
ganz unregelm'Issig gestellt (Fig. 23); an der Basis derselben finden
sich die sehiefen Gonangien (g). A. zeiehnet sieh von
den ilbrigen Antennularien dureh seine eigenthmlielien, sehr kleinen
Nematophoren aus (Fig. 24 u. 25); diese kommen niernals zu Paaren
vor. In der Regel giebt es zwei Nematophoren auf jedem Inter-
nodium; sehr oft fehlt aber der eine oder der andere derselben
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Fig. 17. Die erste Phylaetocarp des Hydroeladium.
Zwei Hydrotheken von der Offnung gesehen. Die
Phylactocarpen entfernt; d. = distale Nematophor.
Gonangium; s. = Spadix, o. = Eizelle.

9 0. Die Kolonie, nat. Gr.
21. Ein Teil eines Hydroeladium; p. proximale Nema-

tophor, ph. = Phylactocarp.

17 22. Teil einer Kolonie von Antennulgria anabils. n. sp.,
Nat. Gr.

9 3. Ein Zweig derselben ; g. = Gonangium.
Teil eines Hydroeladium, von der Seite; n. = Nema-
tophor.
Teil eines Hydroeladium, von oben; n. = Nematophor.
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saehlich darauf anzugeben, worin mein Stiiek mit denselben wenig
gut stinunt, sowie die •edenfalls bisher unbekannte Epigyne zu
besehreiben.

Mit der Resehreibung WESTRINGs stimmt mein Sthek in
Folgendes nieht:

Clypeus ist hhher als die Entfernung der vorderen und hinteren
Mittelaugen, zwar aber gleich der Hälfte der Mandibeln. Die
vorderen Mittelaugen ein wenig weiter vom Kopfrande als von
den Ihnteren Mittelaugen. Die Beine nur an den Spitzen behaart;
atteh die von WESTIUNG erwahnten verticalen Haare (wohl
Hörhaare an Ten und Metatarsen fehlen bei meinem Exemplar.
Die das IWkenfeld begrenzende weisse Wellenlinie ist hinten
nieht ganz gerade, sondern bildet einen nach vorn konvexen lIogen.

Mit  Therid. serrato- sigmdum  L. Koeu stimmt mein Stilek
in meliferen Punkten nieht gut, dabei ist aber zu erinnern,
dass L. Kocti seine Art nach unentwiekelten Exemplaren auf-
stellte, und die vorhandenen Versehiedenheiten sind in der That
aueh meistens solehe, die man gewöhnlich zwisehen adulten und
subadulten Exemplaren einer Art konstatiren kann.

Die Lippe und das Sternum nieht sehwarz. nur wenig dunkler
als Cephalothorax. Die sehwarzen Fleekehen und Striehelehen
der Seiten von Abdomen so netzartig verbunden, dass die
gelbliehweisse Grundfarbe stellenweise fast verdrangt wird, oder
dass Abdomen am besten als sehwarz, weiss gesprenkelt, zu
bezeiehnen ware. Aueh das Mittelfeld dieht weiss und grau
gesprenkelt. Der schwarze, gezaekte Langsstreifen des Mittel-
feldes sehr sehmal und weisslich eingefasst; die Zeiehnung
des Abdomens erinnert im  ganzen genommen  sehr an diejenige
der Gattung  Paehygnothd.  Die Tibien und Metatarsen kaum
dunkel geringelt.

Lange, abstehende Haare oben hinter den A ugen finden
sieh nich t. nypeus als s t ark gewhIbt zu bezeiehnen ist wenig
zutretrend ; unter den Seitenaugen ist er etwas hervortretend,
daher erseheint er, gerade von oben gesehen, vorn als quer
abgesehnitten. Die vordere Augenreihe dureh Tieferstehen der
Sedenaugen schwaeli gebogen; die Mittelaugen kaum weiter
als in ihrem Durehmesser von einander entfernt, den Seiten-
augen ein wenig naher. Die -Iittelaugen schwarz, die Seiten-
angen weisslieh. Die hintere Augenreihe ein wenig naeli vorn
gebogen; die Mittelaugen grosser als diejenigen der vorderen
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Augenfeld der Långe naeh kaum merklich gewölbt; Clypeus
unter den Augen nicht eingedrilekt, fast senkreeht, unten nur
sehwaeh hervortretend. Die Lateraleindrdeke weder sehr tief
noeh seharf begrenzt, ebenso die Grube am hinteren Abdaehung
des Brusttheiles seieht, aber breit. In der Mittellinie des
Iinekens eine Beihe von kurzen, vorwårts gebogenen Haaren;
aueli zwisehen den Augen zerstreute, kurze Haare. Der Kopf-
theil oben glatt, glanzend, seitlieh, sowie der ganze Brusttheil,
retieulirt; letzterer am Rande stårker retieulirt oder fein run-
zelig, an den Seiten 3 4 Beilien eingedroekter Punkte, welehe
sich gegen den Seitenrand verlieren; die zwei Mittelreihen sind
die deutlichsten. — Die Inntere A ug enreihe sehwaeli gebogen,
so dass eine die Seitenaugen hinten tangirende Linie hinter
dem Centrum der Mittelaugen .!.eht; letztere von einander in
ihrem Durehmesser, von den Seitenaugen ein wenig mehr entfernt ;
alle Augen dieser lieihe gleieh gross. Die vordere Augenreihe
dureh Tieferstehen der Seitenaugen sehwaeh gebogen; die Mitlel-
augen von einander und von den fast doppelt so grossen und
etwas tlaehgedrnekten Seitenaugen kaurn in ihrem Durehmesser
entfernt. Die vorderen Seitenaugen die grössten. die vorderen
Mittelaugen die kleinsten aller Augen. Das Feld der Mittel-
augen Innten breiter als vorn, deutlieh långer als hinten breit.
Die Seitenaugen einander beriihrend; die vorderen derselben
vom Kopfrande reiehlieh in ihrem doppelten Durehmesser ent-
fernt. elype us ein wenig hOher als das Feld der Mittel-
augen lang, glånzend, der Quere naeh fein, fast unmerklieh,
gestreift. Die Mand ibe I n ungefåhr so lang als 11/2 der HOhe
von Clypeus, stark naeh hinten gedrilekt, fein retieulirt, gegen
die Spitze veriongt, dieselbe sehråg abgesehnitten; die Klaue
gebogen, unten an der Basis der Långe naeh ausgehohlt. Die

xillen stark ilber Labium gebogen und naeli innen so ver-
breitet, dass die Palpen an der Vorderseite entspringen. L abium
selir kurz, kaum ein Drittel so lang als die Maxillen. vorn breit
gerundet, an der Basis niedergedrfiekt. 5 te r n um iii der Mitte
etwas glånzend, sonst fein retieulirt, am Rande fein runzelig,
mit runden Gråbehen und entfernt stehenden. ziemlich langen
Haaren, ungefähr so breit als lang, zwisehen den vierten litiften
verlångert, daselbst stark nach oben gebogen und so breit als die
,redaehten Illiften lang. — Die ziemlieh dieken P alpen sparsam
behaart, oben an der Spitze des Tibialgliedes, in der Basalhalfte
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tindet sieh hier auf dem mehrzelligen Quersehnitt von Stamm und
A sten eine ausgesprochen ditferente Wertigkeit der Zellen. Der
Thallus von  Polysiphonia  ist durch den Besitz einer gegliederten
Centralaehse ausgezeiehnet, deren Gliederzellen alle von einem Kranz
gleichlanger Perieentralzellen unigeben sind. Die letzteren sind aus
den Centralen oder Mittelsiphonen hervorgegangen, ihnen aber mor-
phologisch nicht gleichwertig.

Es wurden zur Untersuchung vor allem herangezogen :
phoni(i urceolato  (LIGHTF.) GREv.,  riolw-ea (RoTH) GuEv.. und frneti-
giata  (KOTH) GREV.

Den oben angegebenen Versuchswegen entspreehend beziehen
sich (lie gewonnenen Resultate zum Teil auf Verändermwen des
I fabitus und ihnen zu Grunde liegende Wachstumsvorgänge ani unver-
letzten Thallus, zum anderen Teil aber auf Neubildungen an ver-
letzten und isolierten Thallusstucken. Sie lassen sieh wie folgt
zusammenfassen').

I. Verånderungen des Habitus durch Degeneration.

Sehr schnell tritt an den unverletzten Objecten reiche Produe-
tion von endogen gebildeten Adventivsprossen ein und zwar besonders
an den intensiv waellsenden Endpartieen. Ihre Stellung an der
Aehse ist nicht gesetzmässig, ihre Form in vielen Fallen von der
normalen abweichend: sie sind an der Basis stark eingeschnart, ein
Phanomen, das sieh unter gleichen Bedingungen auch sekundär an
anderen sehon vor der Degeneration gebildeten Sprossen zeigt.
Damit gehen nieht selten auch Zellteilungen in der Basis des Sprosses
und der benaehbarten Aehsenpartie Hand in Hand. Bei weiterer
Cultur ptiegen diese eingeschniirten Sprosse abzufallen, darnach aber
Uter weiterzuwaehsen.   Der eomplicierten Structurveränderungen
im Protoplasma der Zellen namentlieh in den Achsen, auch der Form-
veranderungen derselben sei hier nur thichtig Erwahnung gethan.

Gleichzeitig mit der Bildung von Adventivsprossen, statt ihrer
oder nach ihnen kann sieh auch eine intensive Produetion von Rhi-
zoiden aus den Perieentralen einstellen.

Ausser diesen Adventivbildungen lassen sieb aber in (len bei
Wasserwechsel wochenlang gut wachsenden Dunkelculturen noeh

1) Die Ausarbeitung der Beobachtmigen und ihre Ergknzimg dureh an

gleiehen Objecten frilher gewonnene bin ieh leider auf himgere Zeit zu versehieben

genOtigt and gebe de sh alb diese vorhinfige Mittedung.
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