X ~POPULAR EXTRACTS FROM THE INVESTIGATIONS OF ‘THE
COMMISSION FOR THE SCIENTIFIC EXAMINATION OF THE
GERMAN SEAS.

(Published by the Royal Ministry of Agriculture, Domains, and Forests.*]

PREFACE.

fm_le following treatise has been prepared at the special request of the
~Inigter of Agriculture, &c., with'a view to making some of the more
a‘n,(Ii’OI'ta,nt; results of our investigations accessible to practical fishermen,
for the purpose of encouraging them to aid us by all the means at

&ir command in continuing our work in the interest of the salt-water
eries,

[The Ministerial Commission for the scientific examination of the German waters: H.
A. Meyer, K. Mébius, G. Karsten, V. Hensen. ]

A—~THE PHYSICAL CONDITION OF THE BALTIO AND TOE.
' NORTH SEA.

Atfirst sight the knowledge of the condition of thesea-waterseems to be
be:mall importance for the. practical salt-water fisheries. Fishing has
I: carried on by men for a long time without any special regard to the

to Derature, saltness, and currents of the sea ; experience and accident’
Ught men the seasons and places where fishing could be carried on
uth hopes of good results. No one thought of inquiring whether the
CCess of the fisheries, varying every year, had something to do with the
gesin the condition of the sea-water; and yet it is an undoubted
P that. an intimate connection exists: between the two. It is not
- ely accidental that many plants and animals found in a belt extend-
& from the eastern shores of the North Sea to the western shores of
e: Baltic vary greatly in size and strength, according to the more or
S plentiful food or the larger quantity of solid particles in the sea-:
on ter; nor is it accidental that the changing condition of the water in
_and the same place produces a varying development of plants and
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animals. ‘Warmth, which furthers the rapid development of plants and
small animals which serve as food for fish; currents, which carry plants
and embryonic animals in constantly varying quantity to the fishing’
places, are some of the causes which necessarily must exercise an infla-
ence on the migrations of fish to such places.

No one will expect that fishermen should go to sea with thermometers
and areometers; but the fishermen will be benefited if the above-men
tioned conditions of the sea-water are regularly examined and com
pared with the results of the fisheries. The fishermen, without making
any scientific investigations, may aid greatly in extending our knowledgeé
of these matters, and may benefit their trade by paying close attentioB
to such easily recognizable circumstances as high or low temperature,
currents, and to various phenomena connected with the spawning of fishy
the greater or less quantity of fish at different places and seasons, 8¢y
and by making their observations public. _

These considerations induced the Ministry of Agriculture, &ec., in the
year 1870, to appoint a commission at Kiel for the purpose of making
scientific examinations of the German waters, which might aid in gaip-
ing a better knowledge of those conditions on which the success of the::
salt-water fisheries—their improvement and extension—depends. Fof
this purpose a number of stations have been established where the con”
dition of the sea-water is regularly examined, whilst, at the same timé
similar observations are made by several vessels following a certaiB
regular course. At some of these stations observations are also mad®
with a view of ascertaining (in exact figures) the result of the fisheries:
A beginning has also been made in making observations regarding the
spawning places and seasons, the development of fish, &c. .

Our knowledge is still quite limited, and so far, at least, the practicsl
result of these investigations has not been very great; but we must
take into consideration the fact that but a short time has elapsed sinc@ .
these investigations were commenced.

No year resembles another in its atmospheric conditions, and meteor
ology, although studied for séveral centuries, has not yet been able 0
fix with absolute certainty the rules from which for some time in advanc®
the condition of the weather could be calculated. The sea has likewis®
its atmospheric changes, dependent on many different circumstances
and many years will pass before we shall ascertain the causes of thes®
changes observable in different years. The conditions of life and the
habits of salt-water fish have scarcely begun to be studied. Fisherme?
themselves know but little with absolute certainty regarding the spawl;
ing places and seasons of the more important salt-water fish of theif
own familiar waters. It may as well be acknowledged that so far W8
only know a few facts regarding the spawning places and seasons ap
the development of one species of fish—a very important one, to P°
sure—the herring; but even these observations have reference to only #
few localities. But what we know is highly important, because it ba#
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Dlainly demonstrated the intimate connection existing between the de-
velopment of this fish and the condition of the water.!
ere is the point at which the fishermen themselves can aid and fur-

Jier the fishing interests, if they will give careful attention to the spawn-
g of all the more important fish and to the accompanying general con-
Itions of the sea.

In the following we shall ondeavor to give all the results which have
€en gained by observations of those conditions in the Baltic and the
er(':;;h Sea which probably exercise a considerable influence on the fish-

. 2 There are three conditions of the sea-water which exercise a decided
YMuence on animal and vegetable life, viz: (1) temperature, (2) saltness,

Currents; and all three are influenced by the atmosphere and the
ture of the bottom. Another important fact as regards the condition
- the water of the Baitic and the North Sea is their varying connection
th the ocean, and the varying quantity of fresh water flowing into
®m fro;m different streams and rivers. The conditions of these two
ters ave so different that we must treat of them separately.

- Toe BALTIO is a very shallow sea. If we except the deep waters

Sst and southeast of Gotland we rarely find a greater depth than 100
fters, The three channels leading into the North Sea, the Sound and

¢ two Belts, are shallow. Large streams flow into the Baltic, carry-
£ into the sea rain and snow water from a territory three times the size

that fromn which the North Sea is supplied. . When two masses of
‘ater of different weight meet, the heavier of the two will generally

k lower down ; the heavier water from the Kattegat will therefore

th I the Baltic and form its undercurrent, whilst the lighter water of
¢ Baltice flowing into the Kattegat will become its surface water. On
eount of the very large quantity of fresh water flowing into the Bal-

(especially in spring, when the ice and snow begin to melt, and in

Mer during continued rainy seasons), the upper current which flows
o ‘;f the Baltic is much more powerful than the undercurrent which
S it.,

Wy he saltness of the Baltic therefore decreases from west to east, but not
. Ormly : but, influenced by the wind, sometimes quick and at other
Weg slow, and also influenced by the nature of the bottom, quicker in

% direction than in another.

iy Oltinued east wind favors the flowing of the water of the Baltic
the Kattegat; the upper current containing but little salt, becomes
£ r:::ger in the Sound and the Belts, and the salt Kattegat water is
eagt (;back. Continued yest wind, on the other hand, drives the water
and favors the entering of salt water. The advance of the last-
lent“med water from west to east varies considerably, according to the
bip Compal'e: Dr. H. A. MEYER, ‘‘ Biologische Beobachiungen bei Kiinstlicher Aufeucht des
argy ng,’ der westlichen Ostsce.” Berlin, 1878. (Biological observations made during the

lal rearing of herrings in the Westorn Baltie.)
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pature of the bottom. On the German coasts on the west of the Balti®’
the heavy water enters far into the fiords, whilst the undercurrent én:
tering through the Sound and the Great Belt is broken by the shalloW
places known as the “ Ronne-bank” and the “ Oder-bank,” between the "
islands of Reizen and Bornholm, and advances with no great force aftef -
it has passed this line, decreasing rapidly in saltness as it goes farther
east. Between Bornholm and the Swedish coast the depth of the sed
is greater, and this explaius the circumstance why the heavy water call:
here advance farther east, making.the water in the Gulf of Finland salt- .
ijer than that of the Bay of Dantzigor that of the Baltic near Memel.

The following figures, the result of observations made at ditferent st4-
tions, will fully prove all that has been said in the above regarding the’
saltness of the Baltic :

[
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BONDERBURG. R

Burface water: 00!
Specific welght. . -..veenceaeacnaeaaanne 1.0131 | 1.0122 | 1.0123 | 1.0180 | 1.0138 | 1.0214 | 101
Per cent. 8&It. ceveneneeeenncn- 172 |1e0 |1.61 |[1.82 |1.81 |2.80 1.8

Bottom water: 08
%pociﬂo welght..ceeennn.. L 10141 | 1.0187 | 1.0336 | 1.0146 { 1.0233 | 1.0283 | 1.03

er cent. 8al6. .ooeveereceannt 1.85 | 179 |[178 |1.91 |[3.05 |305 L4
KIEL.

Surface water: . 0049+
Specific weight 1.0124 | 1.0115 | 1.0117 | 1.0137 | 1,0117 | 1.0201 | 1. 04*
Por cent. 881t .o veverennoanee ilre sy |l1ss |17 [1.80 |2.e3 0.56

Bottom water: 5
Specific weight 1.0146 | 1.0147 | 1.0144 | 1.0147 | 1.0152 | L0220 | 101
Peor cent. salt 1.01 | 1.93 [1.80 |[1.03 |1.00. |2.88 1.51

WARNEMUNDE.

Surface water: 0080
Specific wei 1.0089 | 1.0085 | 1.0082 | 1.0085 | 1.0085 | 1.0132 | 107
Per cent. 8 .17 (111 |1e7 |1.2¢ |1.24 |1.73 0.79"

Bottom water: 068"
.Specific wei .l 1.0103 | 1.0102 | 1.0083 | 1.0107 | 1.0100 | 1.0146 | 1.0
Per cent. salt a5 |13 |12 |34 |1.43 |LeL | 08

LOHME (RUGEN).

Surface water: 003
Specific weight 1.0071 | 1.0071 | 1.0088 | 1.0070 | 1.0077 | L0104 | 1.0 -
Per cent. salt. ..coeeeeaceeen 0.93 {0.93 |0.8 |0.02 |1.01 |1.30 0.43

Bottom water: 0050 .
Specific weight .| 1.0075 | 1.0073 | 1.0072 | 1.0073 | 1.008L | 10112 | 1.g%
Por cont. 8alt........... . 098 [o0.96 [004 |090 |1.00 |1.47 (3

HELA,

Surface water: oot

Specific Welght. cavneeeeeaacecccsmaennn 1.0057 | 1.0055 | 1.0058 | 1.0056 | 1.0068 | 10066 | 1-Jg
or cent. R81%. ..o oureeceeean-- Jo.7s {072 1076 |0.73 |0.76 | 0.80 0.

Bottom water: oo1é
Specific welght..coae.oe-s .| 1.0058 | 1.0057 | 1.0069 | 1.0058 | 1.0050 | 1.0068 | L1g
Por cent. 881%. .. 4. .oomees o076 {0.76 |0.77 |0.76 |0.77 | 0.8 0. o

From these figures the following rules may be deduced :

1. The weight and saltness of the water of the Baltic decrease ﬁ"’w‘
west_to east, the entry of. the heavy water. into the.depths.of the B
ceasing near the island of Riigens '
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. 2, The surface water is invariably lighter, and contains less salt thanm
?e. deep water; the difference between the two decreases in the direc-
10n from west to east.
3. On an average the water is heavier and contains more salt in
" Autumy and winter than in spring and summer; this difference likewise
Ocreases in the direction from west to east.
4. The variations of the specific weight and the saltness of the water,
hag is, the differences between the temporary variations of the water, are
8130 much more considerable in the west than in the east. Near Son-
eI‘bul'g, and even near Kiel, the deep water occasionally contains 8o
Much galt that it differs very little from the North Sea water in this
resDec’c, whilst near Lohme, and still more near Hela, the heaviest water
Containg Jittle more than the average quantity of salt.
As regards the second important condition of the water, viz, its tem-
I)era'l?ure, the Baltic shows the following phenomena:
ch L account of its comparative shallowness, and because it cannot ex-
o ange jtg warmth with that of the oceanic water through wide opem
annels, the temperature of the water of the Baltic will mainly be
Tegulateq by the temperature of the atmosphere, and will in different
Jears o more or less dependent on the atmospheric temperature of those
S’lears_ As the water absorbs warmth slowly, and likewise cools off
R OWly, the water will grow warmer or cooler somewhat later than the
atmosphere, and the deeper the water tlie slower will be this process.
€ Warmth and cold of the atmosphere will be the same in the water,
Only i, will oceur later in point of time and will decrease in the direction
the deep water. .
he temperature of the water, which is dependent on the local tem-
Perature of the atmosphere, is somewhat changed by the currents. The
olq Wwater, which in spring flows into the Baltic in enormous quantities
ot?;n the north and east, and which is chiefly produceq by the melting
* the snow, creates a cold upper current flowing in a westerly direction;
é;g this current delays the warming of the water by the atmosphere,
Th even tends to make the atmosphere cool (the cold days ot: May!).
6 ore or less powerful undercurrent from the North Sea will com-
Unicate to the deep water in the Western Baltic the warmth of the
Orth Sea water. As these undercurrents are strongest in autumn and
thnter, and as the North Sea water is warmer during those seasons than
® Water of the Baltic, the temperature of the deep water is raised as
T a8 the influence of these currents extends.
he observations relative to this question made at the different sta-
08 show the following result:
- Miss. 59— 34

tio
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Warmth of the surface water (t) and the bottom water (T) in degrees C.

g - —
) January. | February.; March. April. May. June. July.
Stations and depth in L
meters. [
t |T.|e |T e Tt ||t | T ¢t ™| e | T
o —
Sonderburg, depth 36 .

MELErs «cveovneeennns 1.9/22110|14]|1.5[1.6|48|48|88|76|13.0]|10.3]158]13 (4
Kiel, depth 68 meters .| 2.3 | 8.9 [1.7[3.7124(3.2)|656)38 10 5|50[16.7] 54187 65
Warnemiinde, depth

18 meters ........... 1.0|/21|11]12|20]|20|52(47}03[84]140014.2])17.7]17 1
Lohme, depth36meters| 1.6 | 2.1 | 1.4 | 1.8 (2.8(3.0 (6061|6178 14.6]11.9 | 16.8 | 15 4
Hels, d’ep 42 meters.| 1.9 (8.9 /1.011.7[2.4]22)6.6]6.3]9.6})9.1|150]12.6 18.3 16.4

I

August. |September.| October. | November. | December. Year.

Stations and depth in
meters,

t. T. t. T. t. Te |

o
]
8
8

Sonderburg, depth 88 me-
ters ..... esecsecanaes 17.0 | 15.1 | 14.7 [ 14.4 | 11.1 | 11.68 8.7 7.2 8.0 88 8.4 7.7
Kiel, dopth 58 metera....| 18.0 [ 9.1]162 [12.1]121 (126 | 7.8| 0.8| 28 60| 0.6 68
‘Warnem{inde, depth 18

Meters. ... .. coceacace 18,6 |17.0 1157157 | 12.3 | 12.6 6.9 7.6 8.3 8.8 9.1 9.0
Lohme, depth 36 meters..| 16.7 | 16.0 | 14.5 | 14.0 | 10.4 | 10.4 | 5.8 | 6.8} 25| 3.0| &5 81
Hela, Qopth 42 meters....| 18.8 [ 16.7 | 15.6 [ 15,9 | 1.4 | 11.8 | 58| 57| 2.6 8.8/ 9.0 8.8

From an analysis of this table it appears: 1. The warmth of the
atmosphere is followed by the warmth of the surface water with some:
slight delay, so that in the water, February is the coldest month, and
not January, as in the atmosphere. 2. In the deep water the influenc?:
of the atmospheric warmth is delayed, and this is most noticeable in deep
water where there are no strong currents, for example, in the deep water
near Kiel, October is the warmest and March the coldest month.

The spawn which, during the first months of the year, is by the fish
ejected in shallow water would therefore first be in cold water, but would
soon find the temperature rising, whilst the spawn ejected in antumn in
deep water would find a high temperature which would favor a rapid.v
development. .

In the surface water, which in winter may reach as low a temperatur®
as zerp, and even lower, the fish could not live, whilst in deep water:
they find warm places of retreat during winter.

We must mention another important circumstance which is causedz .
by a remarkable quality of the water. .

Like all other bodies, water becomes specifically heavier the colder it
gets; but in water there is a limit to this. When fresh water has coole
down to a temperature of 4° it grows continually lighter until it freezes
The water having a temperature lower than 4°, therefore, continues to
float above the heavy water of 4, and the deep water of deep fresh
water lakes, consquently, never reaches a temperature lower than 4°-.

This quality of fresh water is somewhat changed by the salt containé
ijn the sea water, and the extreme limit of density is found in wate’
having a low temperature. Thus, water containing # per cent. 58l
such as is found in the eastern portion of the Baltic, reaches its greates
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dellsi’t,y at a temperature of 4 29, whilst water containing 13 per cent.
8alt would reach its greatest density at a temperature of about zero.

ater containing 2 per cent. salt would be heaviest at a temperature of
~10; water: containing 3 per cent. salt freezes at a temperature of
about — 00,6, and 1} per cent. at — 10, and 2 per cent. at — 1°.2.

From these figures the following rules may be deduced as regards the
Water of the Baltic: In the eastern part, where the saltness of the deep
Water is not very considerable, the temperature will always be above
z?ro, whilst in the western part it may happen that the water with a

gh degree of saltness and a low temperature of the atmosphere shows'

mperature considerably below zero.
It om this quality of the water many phenomena may be explained.
- for instance, the western part of the Baltic in some year, through the-
2 of a considerable quantity of North Sea water, receives a large
v llml.)er of animal germs from the North Sea, these may develop and
d°‘11'18h for a time, until the unfavorable temperature of a single winter
Sstroys them; so that such animals cannot be permanently acclima-
®d in the Baltic. On the other hand, the above-mentioned quality of
® Water will explain the circumstance that in the northern and eastern.
Aty of the Baltic, on account of the more favorable temperature of the
. tl(:ep Water containing but little salt, the spring spawning season, and
the Wigration of the fish connected with it, begin much earlier than in
© Western and southern parts. _
e THEE NorTH SEA.—The conditions of saltness, temperature, and
Wrents are entirely different from those of the Baltic. In the North
thea three parts may be distinguished by their different depth: First,
1 © southern and shallowest part, with a depth of about 35 meters, con-
b:fted with the ocean by the narrow British Channel. To this part
Ong the Doggerbanlk and the coast waters of the Schleswig-Holstein
. Jutland coasts. Second, the central part, extending northward as
lan(?s aline drawn from Peterhead, in Scotland, to Cape Skagen (Jut-
my ), with a depth of about 100 meters. Third, the northern part, VC-’lth
io ch greater depths. This last-mentioned. part has free communica-
nn With the Northern Atlantic. All three parts meet in the Skagerack,
~4 through its waters are connected with the Baltic. ‘
he North Sea, therefore, freely mingles its waters with those of the
D&rtnﬁc’ but the manner in which this is done differs m its different
Da,rts' The mingling of the waters takes place most freely in the northern
o 3b11t on account of its connection with the Baltic, the North Sea
a:e“’e§ from the former some of its water containing less salt. Several
88 rivers also tend to decrease its saltness, which is therefore less
3R that of the Atlantic.
follg Tegards the saltness of the North Sea, we therefore arrive at the
Whe Wing result: that it is less near the Ger.man and Danish coasps
e the influence of the Baltic and the rivers is strongest, than in
® central and northern parts, although the strong tide of the North

anq
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Sea tends to mix the waters. The following figures are the result of
actual observations: ’

. | g
[~ a 5 ]
List. : . é" g g s k| 8
‘AR AERERERE R
[/2) w2 7
1IBLAND OF SYLT.

Sarface water: 08
Specific Woight. .coceeecsrcoconnennnnnn. 1.0235 | L0231 | 1.0247 | L0235 | 1.0227 | 1.0263 | 1.02
Por Cont. BAlE .« ecevucccececcanconcnsns ../|808 [8038 (824 |808 |297T |a.45 2.72

Bottom water: : "
Specific Weight. cceceeeeeeeraroaeoanns ..| 1.0288 | 1.0284 | 1.0249 | 1.0237 | 1.0230 | 1. 0266 | 1.08J
Percent.8alt cccceeevvrceeiacncaccncenas 8.12 3. 07 3.20 3.13 3.01 3.48 2.82

WILHELMBHAFEN.

Surface water: 0308
SPECIflc Weight. .. ooveueeaneceerennae.. L0249 | 10247 | 10251 | 1.0249 | 1.0247 | 1.0271 | 1.
Por cent.salt ........ 3.26 3.24 3.29 3.26 8.24 8.55 2.66

Bottom water: ‘ 205
Specific weight ... 1.0250 | 1.0247 | 1.0252 | 1.0251 | 1.0249 | 1.0272 | 1.0
Por cont. salt 3.28 |3.24 |[3.30 |3.20 |3.26 |3.55 2.60

HELIGOLAND.

Surface water: &
Specific weight 10255 1 1.0251 | 1.0249 | 1.0260 | 1.0261 | 1. o279 | 1.04
Per cent. salt .... 384 |3.20 |8.206 |3.41 |8.42 |8.65 | 248

Bottom water : 216
Specific weight. ........ 1.0256 | 1.0254 | 1.0249 | 1.0261 | 1.0261 | 1. 0260 | 102
Per CODL. 81T «eeeerrearerenenncesncnnnns 8.35 |[3.93 |[8.26 [8.42 |8.42 |3.67 2.8

OUTER LIGHTS8HIP, RIVER WEBER.

Surfaco water: 203"
Specific weight .| 1.0256 | 1.0253 | 1.0250 | 1.0256 | 1.026% j 1.0271 | 1. g,
Per cent. salt . 3.35 3.3 8.28 3.85 3.46 3.55 2.

Bottom water: 0208
Specific weight. .o oooeoueeeeeicnraiann. 10256 | 1.0253 | 1.0250 { 1.0256 | 1.0204 | 1.0272 | 195
Percent. 8alt .cceeiieiiinioniianinnn.. 8.85 |83l (82 3835 {3846 |3.50 2.

The annual average saltness is therefore much more uniforin at every
place above mentioned than in the Baltic. The occasional fluctuation®
especially the lower figures, are caused by a large influx of fresh watel
and they consequently occur more frequently in surface than in dee?
water. If the water at times is heavy, this is a sign that water from
ocean has cntered the North Sea, whilst if it is light, it shows a consid’
erable influx of river or Baltic water. The same influences are at wor
as regards the remarkable temperature of the North Sea.

The southern part of the North Sea resembles the Baltic; it is shall
and its nearest communiecation with the ocean is a narrow channel.
this part of the North Sea the temperature of the water, like that Of_'c o
Baltic, is controlled by the temperature of the air. The only percepﬂblg
differences are caused by the influx of warm water from southern lath
tudes through the channel and by water from the rivers Weser all
Elbe, as well as by water from the Baltic, varying in its temper2
according to the seasons, entering the North Sea. 1y

The central part receives water from the south and north at a great, 0
varying temperature during the course of the year. In summer t};
surface water coming from the south, from rivers and from the Balt! “:
is warm, whilst the water from the north, passing by and over shallo
places, is cold. In winter this condition of things is reversed, 85 o
shallow southern part then grows cold; the same applies to the Balt!

oW
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and river water, whilst in the north the branch of the Gulf-stream which
énters the North Sea is comparatively warm.’
The northern part, as far as its temperature is concerned, entirely
€pends on the currents of the otean, the above-mentioned branch of
the Gulf-stream, and a deep, cold under-current coming from the north.
hug the distribution of warmth is constantly changing throughout the
ear; ag far as the surface wateris concerned, an attempt has been made
Tepresent these changes graphically in the small maps found at the
end of thig pamphlet. These maps have been prepared in the following
Danner: A large number of observations made at coast stations or on
%ard ships were collected from different parts of the North Sea, and
Om these figures the average temperature has Leen calculated. All
p°{nfs having an equal average monthly temperature are connected by
3line. Blue indicates the lowest and scarlet the highest temperature,
%04 the transitions from blue to scarlet are indicated Ly green, yellow,
anq orange lines. In examining these maps the above statements will
©® found correct. In January the water is warm in the north and in
he éxtreme south, in the former region on account of the Gulf stream,
?-Ild in the latter on account of the warm water from southern latitudes.
Al(’ng the German coast the water is cold on account of the Elbe and
altic water. February closely resembles January ; and even in March
© water on our coast is cold. Im April this condition begins to be
e"'el‘sed, and the water on our coast grows warmer; in May and June
® temperature of the water is low as far as the Doggerbank, whilst
Uring thewe months the shallow southern part and the coast waters,
ich receive much Baltic and Elbe water, are much warmer.
rom July to September the water keeps warm in the southern and
Southwegtern parts of the North Sea, a circumstance well known in our
Orth Sea watering places, which are frequented till far into September.
L_)CtOber the water begins to cool off, beginning at the Baltic, and
Dtinues to grow cooler during November and December.
fir ese graphic representations are, of course, only in the nature ¢of a
fuft attempt, which will have to be improved and supplemex.lted by
Ure observations, especially in deep water; but even the h-ttle we
o ow Tegarding these changes in the temperature of the water 18 guﬁi-
“®0t to show that they must exercise a decided influence on the migra-
n:n and life of the fish. The appearance of the herring first in the
b I'th, then gradually farther south, the wealth of fish near the Dogger-
k, which is washed by cold water during the months of April, May,
J une, are hints pointing to the intimate connection existing between
® temperature of the sea and its animal life.
0 _ful‘ther investigate this connection should be the first object of
i el}tlSts during the next few years; and practical fishermen can greatly
.11 solving the problem, if they will watch those natural conditions
1°h either rewarded their toil by rich hauls of fish, or which failed to
WA their most earnest endeavors with success.

8¢

G. KARSTEN.






