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OCEANOGRAPHY AND THE SEA-

FISHERIES1 


AT the last Cardiff meeting of the British 
Association in 1891 you had as your president 
the eminent astronomer Sir William Huggins, 
who discoursed upon the then recent discov-
eries of the spectroscope in relation to the 
chemical nature, density, temperature, pres-
sure and even the motions of the stars. From 
the sky to the sea is a long drop; but the 
sciences of both have this in common that 
they deal with fundamental principles and 
with vast numbers. over three hundred years 
ago Spenser in the "Faerie Queene" com-
pared " the seas abundant progeny )) with " the 
starres on hy," and recent investigations show 
that a liter of sea-water may contain more 
than a hundred times as many living organ- 
isms as there are stars visible to the eye on a 
clear night. 

During the past quarter of a century great 
advances have been made in the science of the 
sea, and the aspects and prospects of sea-
fisheries reseirch have undergone changes 
which encourage the hope that a combination 
of the work now carried on by hydrographers 
and biologists in most civilized countries on 
fundamental problems of the ocean may result 
in a more rational exploitation and adminis- 
tration of the fishing industries. 

And yet even at your former Cardiff meet- 
ing thirty years ago there were at least three 
papers of oceanographic interestone by Pro- 
fessor Osborne Reynolds on the action of 
waves and currents, another by Dr. H. R. Mill 
on seasonal variation in the temperature of 
lochs and estuaries, and the third by our 
honorary local secretary for the present meet- 
ing, Dr. Evans Hoyle, on a deep-sea-tow-net 

1 From the address of the president of the Brit-
ieh Aa~oci%tion f 01 the Advmcement of Science 
given at Cardiff on August 24, 192'0. 
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capable of being opened and closed under 
water by the electric current. 

I t  was a notable meeting in  several respects, 
of which I shall merely mention two. I n  
Section A, Sir Oliver Lodge gave the historic 
address in which he expounded the urgent 
need, in the interests of both science and the 
industries, of a national institution for the 
promotion of physical research on a large 
scale. Lodge's pregnant idea put forward a t  
this Cardiff meeting, supported and still fur- 
ther elaborated by Sir Douglas Galton as 
President of the Association a t  Ipswich, has 
since borne notable fruit in the establishment 
and rapid development of the National Phys- 
ical Laboratory. The other outstandng event 
of that meeting is that you then appointed a 
committee of eminent geologists and natural- 
ists to consider a project for boring through a 
coral reef, and that led during following years 
to the successive expeditions to the atoll of 
Funafuti in the Central Pacific, the results of 
which, reported upon eventually by the Royal 
Society, were of great interest alike to geol- 
ogists, biologists, and oceanographers. 

Dr. Huggins, on taking the chair in 1891, 
rmnarkcd that i t  was over thirty years since 
thc association had honored astronomy in 
the selection of its president. It might be 
said that the case of oceanography is harder, 
as the association has never had an ocean-
ographer as president-and the association 
might well reply "Because until very recent 
years there has been no oceanographer to 
have." I f  astronomy is the oldest of the 
sciences, oceanography is probably the young 
est. Depending as it does upon the methods 
and results of other sciences, it was not until 
our knowledge of physics, chemistry, and biol- 
ogy were relatively far advanced that i t  be- 
came possible to apply that knowledge to the 
investigation and explanation of the phe-
nomena of the ocean. No one man lias done 
more to apply such knowledge derived from 
various other subjects and to organize the 
results as a definite branch of science than the 
late Sir John Murray, who may therefore be 
regarded as the founder of modern occanog- 
rapby. 

I t  is, to me, a matter of regret that Sir 
John Murray was never president of the Brit- 
ish Association. I am revealing no secret 
when I tell you that he might have been, On 
more than one occasion he was invited by the 
council to accept nomination and he declined 
for reasons that were good and commanded 
our respect. I-Ie felt that $he necessary duties 
of this post would interfere with what he 
regarded as his primary life-work--oceano-
graphical explorations already planned, and 
the last of which he actually carried out in 
the North Atlantic in 1912, when over seventy 
years of age, in the Norwegian steamer 
Michael Sars along with his friend Dr. Johan 
Hjort. 

Any one considering the subject-matter of 
this new science must be struck by its wide 
range, overlapping as i t  does the borderlands 
of several other sciences and making use of 
their methods and facts in the solution of its 
problems. I t  is not only world-wide in its 
scope but extends beyond our globe and in- 
cludes astronomical data in their relation to 
tidal and certain other oceanographical phe- 
nomena. No man in his work, or even thought, 
can attempt to cover the whole ground-
although Sir John Murray, in his remarltably 
comprehensive " Summary" volumes of the 
Challcnget* Expedition and other writings, 
went far towards doing so. Re, in his combi- 
nation of physicist, chemist, geologist and 
biologist, was the nearest approach we hove 
had to an all-round oceanographer. The Tn- 
ternational Besearch Council probably acted 
wisely at  the recent Brussels conference in 
recommending the institution of two inter-
national sections in our subject, the one of 
physical and the other of biological oceanog- 
raphy-although the two overlap and are so 
interdependent that no investigator on the on0 
side can afford to neglect the other. 

On the present occasion I must restrict 
~nyself almost wholly to the latter division of 
the subject, and be content, after brief refer- 
ence to the founders and pioneers of our sci- 
ence, to outliue a few of those investigations 
and problems which have appeared to me to 
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be of fundamental importance, of economic 
value, or of general interest. 

Although the name oceanography was only 
given to this branch of science by Sir 
John Murray in 1880, and although accord- 
ing to that veteran oceanographer Mr. J. Y. 
Buchanan, the last surviving member of the 
civilian staff of the Challenger, the science of 
oceanography was born at  sea on February 15, 
18'73, when, at  the first official dredging sta- 
tion of the expedition, to the westward of 
Teneriffe, a t  1,525 fathoms, everything that 
,came up in the dredge was new and led to 
fundamental discoveries as to the deposits 
foraing on the floor of the ocean, still i t  may 
be claimed that the foundations of the science 
were laid by various explorers of the ocean at 
much earlier dates. Aristotle, who took all 
knowledge for his province, was an early 
oceanographer on the shores of Asia Minor. 
When Pytheas passed between the pillars of 
Hercules into the unknown Atlantic and pene- 
trated to British seas in the fourth century 
B.c., and brought back reports of Ultima Thzcle 
and of a sea to the north thick and slugRish 
like a jelly-fish, he may have been recording 
an early planktonic observation. But passing 
over all such and many other early records of 
phenomena of the sea, we come to surer 
ground in claiming, as founders of oceanog- 
raphy, Count Mansili, an early investigator 
of the Mediterranean, and that truly scientifio 
navigator Captain James Cook, who sailed to 
Dhe South Pacific on a transit of Venus ex- 
pedition in 1769 with Sir Joseph Banks as 
naturalist, and by subsequently circumnavi-
gating the South Sea about latitude 60' 
finally disproved the existence of a great 
southern continent; and Sir James Clerk 
Ross, who, with Sir Joseph Hooker as nat- 
uralist, first dredged the Antarctic in 1840. 

The use of the naturalist's dredge (intro- 
duced by 0.F. Miiller, the Dane, in 1799) for 
exploring the sea-bottom was brought into 
prominence almo~lt simultaneously in several 
countries of northwest Europe-by Henri 
Milne-Edwards in France in 1830, Michael 
Sars in Norway in 1835, and our own Edward 
Forbes in 1832. 

The last mentioned genial and many-sided 
genius was a notable figure in several sections 
of the British Association from about 1836 
onwards, and may fairly be claimed as a 
pioneer of oceanog~aphy. I n  1839 he and his 
friend the anatomist, John Goodsir, were 
dredging in the Shetland Seas, with results 
which Forbes made known to the meeting of 
the British Assooiation a t  Birmingham that 
summer, with such good effect that a "Dredg-
ing Committee " of the 'association was formed 
to continue the good work. Valuable reports 
on the discoveries of that committee appear 
in our volumes at  intervals during the sub- 
sequent twenty-five years. 

I t  has 'happened over and over again in his- 
tory that the British Association, by means of 
one of its research committees, has led the way 
in some important research or development of 
science and has shown the government or an 
industry what wants doing. and how it can be 
done. We may f ~ i r l y  claim that the British 
Association Bas inspired and fostered that ex- 
ploration of British seas which through marine 
biological investigations and deep-sea expedi- 
tions has led on to modern oceanography. 
Edward Forbes and the British Association 
Dredging Committee, Wyville Thomson, Car- 
penter, Gwyn Jeffreys, Norman and other nat- 
uralists of the pre-Challenger days-all these 
men in the quarter-century from 1840 onwards 
worked under research committees of the 
British Assooiation, bringing their results be- 
fore successive meetings; and some of our 
older volumes enshrine classic reports on 
dredging by Forbes, McAndrew, Norman, 
Brady, Alder, and &her notable naturalists of 
that day. These local researchers paved the 
way for the Challenger and other national 
'deep-sea expeditions. Here, as in other cases, 
i t  required private enterprise to precede and 
stimulate government action. 

I t  i s  probable that Forbes and his fellow- 
workers on this "Dredging Committee7' in 
their marine explorations did not fully realize 
that they were opening up a most comprehen- 
sive and important department of knowledge. 
B& it is also true that in all his expeditions- 
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in the British seas from the Channel Islands 
to the Shedands, in Norway, in the Mediter- 
ranean as far as the Bgean Sea-his broad-
outlook on the problems of nature was that of 
the modern oceanographer, and he was the 
spiritual ancestor of men like Sir Wyville 
Thomson of the Challenger Expedition and 
Sir John Murray, whose accidental death a 
few years ago, while still in the mid& of ac-
tive work, was a grievous loss to thlis new and 
rapidly advancing science of the sea. 

Forbes in these marine investigations worked 
at border-line problems, dealing for example 
with the relations of geology to zoology, and 
the effect of the past history of the land and 
sea upon the distribution of plants and ani- 
mals at the present day, and in these respects 
he was an early oceanographer. For the es- 
sence of that new subject is that i t  also in- 
vestigates bor'der-line problems and is based 
upon and makes use of all the older funda- 
mental sciences-physics, chemistry and biol- 
ogy-and shows for example how variations in 
the great ocean currents may account for the 
movements and abundance of the migratory 
fishes, and how periodic changes in the physico- 
chemical characters of the sea, such as varia- 
ti,ons in the hydrogen-ion and hydroxyl-ion 
concentration, are correlated with the distri- 
bution at the different seasons of the all-im- 
portant microscopic organisms that render our 
oceanic waters as prolific a source of food as 
the pastures of the land. 

Another pioneer of the nineteenth century 
who, I sometimes think, has not yet received 
sufficient credit for his foresight and initiative, 
is Sir Wyville Thomson, whose name ought to 
go down through the ages as the leader of the 
scientific staff on the famous Challenger Deep- 
Sea Exploring Expedition. I t  is due chiefly to 
him and to his friend Dr. W. B. Carpenter that 
the British Government, through the influence 
of the Royal Society, was induced to place at  
the disposal of a committee of scientific experts 
first the small surveying steamer Lightning in  
1868, and then the more efficient steamer Por- 
cupine in the two succeeding years, for the 
purpose of exploring the deep water of the At- 
lantic from the Faroes in the north 'to Gibral- 

tar and beyond in the south, in the course of 
which expeditions they got successful hauls 
from the then unprecedented depth of 2,436 
fathoms, nearly three statute miles. 

I t  will be remembered that Edward Forbes, 
from his observations in the Mediterranean 
(an abnormal sea in some respects), regarded 
depths of over 300 fathoms as an azoic zone. 
I t  was the work of Wyville Thomson and his 
colleagues Carpenter and Gwyn Jeffreys on 
these successive dredging expeditions to prove 
conclusively what was beginning to be sus-
pected by naturalists, that there is no azoic 
zone in the sea, but that abundant life belong- 
ing to many groups of animals extends down 
to the greatestdepths of from four to five thou- 
sand fathoms-nearly six statute miles from 
the surface. 

These pioneering expeditions in the Light- 
ning and Porcupine-the results of which are 
not even yet fully made known to science- 
were epoch-making, inasmuch as they not only 
opened up this new region to the systematic 
marine biologist, but gave glimpses of world- 
wide problems in connection with the physics, 
the chemistry and the biology of the sea which 
are only now being adequately investigated by 
the modern oceanographer. These results, 
which aroused intense interest amongst the 
leading scientific men of the lime, were so 
rapidly surpassed and overshadowed by the 
still greater achievements of the Challenger 
and other national exploring expeditions that 
followed in the 'seventies and 'eighties of last 
century, that there is some danger of their real 
importance being lost sight of; but i t  ought 
never to be forgotten that they first demon- 
strated the abundance of life of a varied na- 
ture in depths formerly supposed to be azoic, 
and, moreover, that some of the new deep-sea 
animals obtained were related to extinct forms 
belonging to the Jurassic, Cretaceous and Ter- 
tiary periods. 

I t  is interesting to recall that our associa- 
tion played its part in  promoting the move- 
ment that led to the Challenger Expedition. 
Our general committee at  the Edinburgh meet- 
ing of 1871 recommended that the president 
and council be authorized to cooperate with the 
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Royal Society in promoting " a  Circumnavi-
gation Expedition, specially fitted out to carry 
the Physical and Biological Exploration of the 
Deep Sea into all the Great Oceanic Areas "; 
and our council subsequently (appointed a com- 
mittee consisting of Dr. Carpenter, P~oiessor 
Huxley and others to cooperate with the Royal 
Society in carrying out these objects. 

It has been said that the Challenger Expe-
dition will rank in hiistory with the voyages of 
Vasco da Qama, Columbus, MigelIan and 
Cbok. Like these i t  added new regions of the 
globe to our knowledge, and 8he wide expanses 
thus opened up for the first time, the floors of 
the oceans, though less accessible, are vaster 
than the discoveries of any previous explora- 
tion. 

Sir Wyville Thomson, although leader of 
the expedition, did not live to see the com-

'pleted results, and Sir John Murray will be 
remembered in  the history of science as the 
Challenger naturaliist who brought to a suc-
cessful issue the inves+iga'tion of the enor-
mous collections and the publication of the 
scientific results of that memorable voyage: 
these two Scots share the honor of having 
guided the dddtinies of what is still the grsat- 
est oceanogr8phic exploration of all times. 

I n  additiion to taking his part in the general 
work of the expedition, Murray devoted special 
attention 'to three subjeobs of primary impor- 
tance in the science of the sea, viz.: (1) the 
plankton or floating life of the oceans, (2) the 
deposits forming on the sea bottoms, and (8) 
the origin and mode of formation of coral 
reefs and islands. It was characterisiic of his 
broad and synthetic outlook on nature that, 
in place of working a t  the speciography and 
anatomy of some group of organisms, how- 
ever novel, interesting and attractive to the 
naturalist the deep-sea organisms might seem 
to be, he took up wide-reaching general prob- 
lems with economic and geological as well as 
bidogioal applications. 

Each of the three main lines of investiga- 
tion--deposits, plankton and coral reefs-
which Murray undertook on board the C h d -
lenger has been most fruitful of results both in 
his own hands and those of others. His plank- 

ton work has led on to those modern plank- 
tonic researches which are closely bound up 
with the scientific investigation of dur sea-
fisheries. 
H3s work on the deposits accumulating on 

the floor of the ocean resulted, after years of 
study in the laboratory as well as in the field, 
in collaboration with the Abbe Renazd of the 
Brussels Museum, afterwards professor a t  
Ghent, in the production of the monumental 
"Deep-Sea Deposits" volume, one of the 
Challenger Reports, which first revealed to the 
soientific world the detailed nature and distri- 
bution of the varied submarine depositis of the 
gldbe and their relation to the rocks forming 
the crust of the earth. 

These studies led, moreover, to one of 'the 
romances of science which deeply influenced 
Murray's future life and work. I n  accumu- 
lating material from all parts of the world and 
all deep-sea exploring expeditions for compari- 
son with the Challenger series, some ten years 
later, Murray found that a sample of ~ o c k  from 
Christmas Island in the Indihn Ocean, which 
had been sent to him by Commander (now Ad- 
miral) Aldrich, of H.M.S. Egeria, was com- 
posed of a valuable phosphatic material. This 
discovery in Murray's bands gave rise .to a 
profitable commercial undefiaking, and he W ~ B  

able to show that some years ago the British 
Treasury had already received i n  royalties and 
taxes from the island considerably more than 
the total cost of the Challenger Expedition. 
, That first British circumn~avigating expedi- 
tion on the Challenger was followed by other 
national expeditions (the American Tuscarora 
and Albatross, the French Travailleur, the Ger- 
man CSauss, National and Valdivia, the Italian 
Vettor  Pisani, the Dutch Siboga, the Danish 
Thor  and others) and by almost equally cele- 
brated and important work by unofficiatl 
oceanographers such as Alexander Agassiz, Sir 
John Murray with Dr. Hjort in the Michael 
flars, and 'the Prince of Monaco in his magnifi- 
cent ocean-going yacht, and by much other 
good work by many investigators in smaller 
and humbler vessels. One of these supplemen- 
tary expedikions I must refer t o  briefly because 
of its connection with sea-fisheries. The 
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Triton, under Tiaard and Nurray, i,n 1882, 
while exploring the cold and warm areas of the 
Fmaroe Channel !separated by the Wyville-Thom- 
son ridge, incidentally discovered the famous 
Dubh-Artach fishing grounds, which have been 
worked by British trawlers ever since. 

Notwithstanding all this activity during the 
last forty years since oceanography became a 
sc$ence, much has {still to be investigated in all 
seas in all branches of the subject. On pur- 
d n g  any line of investigation one very soon 
comes up against a wall of the unknown or a 
maze of controversy. Peculiar difficulties sur- 
r o d  the isubjeot. The matters investigated 
are often remote and almost inaccessible. Un-
knotm factors may enter into every problem. 
The samples required miay be at  the other end 
of a rope or a wire eight or ten miles long, 
and the oceanographer may have to grope for 
them literally in the dark and under other 
difficult con,ditions which make it uncertain 
whether his mmples when obtained are ade-
quate and representative, and whether they 
h ~ v eundergone any change since leaving their 
natural environment. I t  is not surprising then 
that in the progress of knowledge mistakes 
have been made and corrected, that views have 
been held on what seemed. good scientific 
grounds which 1,a'cer on were proved to be 
erroneous. For example, Edward Forbes, in  
his diviision of life in the sea into zones, on 
what seemed to be s&cienbly good observa- 
tions i n  the Bgean, but which we now know 
to be exceptional, placed the limit of life at  
300 fathoms, while Wyville Thompson and his 
feillow-workers on the Porcupine and Chal-
lenger showed that there is no azoic zone even 
in the great abysses. 

Or, again, take the celebrated myth of 
"Bathybius." I n  the 'sixties of last century 
samples of Atlantic mud, taken when survey- 
ing the bottom for the &st telegraph cables 
and preserved in alcohol, were found when 
examined by Huxley, Haeckel and others to 
contain what seemed to 'bean exceedingly prim- 
itive protoplasmic organitsm, which was sup-
posed on good evidence to be widely extended 
over the floor of the ocean. The discovery of 
this Bathybius was said to solve the problem 

of how deep-sea animals were nourished in 
the absence of seaweeds. Here was a wide-
spread protoplasmic meadow up which other 
organisms could graze. Belief in Bathybius 
seemed to be confimed and established by 
Wyville Thomson's results in  the Porcupine 
Expedition of 1869, but was exploded by the 
naturalists in the Challenger some five years 
later. Buchanan in his recently published 
"Accounts Rendered " tells us how he and his 
colleague Murray were keenly on the look-out 
for hours at  a time on all possible occasions 
for traces of this organism, and how they 
finally proved, in the spring of 1875 on the 
voyage between Hong-Kong and Yokohama, 
that the all pervading substance like coagu- 
lated mucus was an amorphous precipitate of 
sulphate of lime thrown down from the sea-
water in the mud on the addition of a certain 
proportion of alcohol. R e  wrote to this effect 
from Japan to Professor Crum Brown, and 
it is in evidence that after receiving this letter 
Crum Brown interested his friends in  Edin- 
burgh by showing them how to make Bathy- 
bius in the chemical laboratory. Huxley at 
the Sheffield meeting of the British associa- 
tion in 1879 handsomely admitted that he had 
been mistaken, and it is said that he character- 
ized Bathybius as "not having fulfdled the 
promise of its youth." Will any of our present 
oceanographic beliefs share the fate of Bathy- 
bius in the future? Some may, but even if 
they do they may well have been useful steps in 
the progress of science. Although like Bathy- 
bius they may n& have fulfilled the promise of 
their youth, yet, we lnny add, they will not 
have lived in the minds of man in vain. 

Many of the phenomena we encounter in 
oceanographic investigations are so complex, 
are or may be affected by so many divense fac- 
tors, that i't is difficult, if indeed possible, to 
be sure that we are unravelling them aright 
and that we see the real causes of what we 
observe. 

Some few things we know approximately- 
nothing completely. We know that the greait- 
est depths of the ocean, about six miles, are a 
little greater than the highest mountains on 
land, land Sir John Murray has calculated thai 
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if all the land were washed down into the sea 
the whole globe would be covered by an  ocean 
averaging about two miles in depth. We know 
the distribution of temperatures and salinities 
over a great part of the surface and a good 
deal of ithe botton of ithe oceans, and some of 
the more impofiant oceanic currents have 
been charted and their periodic variations, 
such as thowe of the Gulf Stream, are being 
studied. We know a good deal about the or- 
ganisms floating or swimming in  the surface 
waters (the lepi-plankton), and also those 
brought up by our dredges and 'trawls from the 
bottom in many parts of the world-although 
every expedition still makes large additio~s to 
knowledge. The region %hat is least known to 
us, both in its physical conditions and also its 
inhalbitants, is the vast zone of intermediate 
waters lying between the upper few hundred 
fathoms and the bottom. That i w  the region 
that Alexander Agaseiz from his observations 
with closing tow-nets on the Blabe Expedition 
supposed to be destitute of life, or a t  least, as 
modified by his later observations on the 
Albatross, to be relatively destitute compared 
with the surface and the bottom, in opposition 
to the contention of Murray and other oceano- 
graphers that an abundant meso-plankton was 
present, and that certain groups of animals, 
such as the Challengerida and some hinds of 
Medusa, were characteristic of these deeper 
zones. I believe that, as sometimes happens in 
scientific controversies, both sides were right 
up to a point, and both could support their 
views upon observations from particular re-
gions of the ocean under certain circumstances. 
, But much still remains unknown or only 
imperfectly known even in matters that have 
long been studied and where practical appli- 
cations of great value are obtained-such as 
the investigation and prediction of tidal phe- 
nomena. We are now told that theories re- 
quire re-investigation and that published 
tables are not sufficiently accurate. To take 
another practical application of oceanographic 
york, the ultimate causes of variations in the 
abundance, in the sizes, in the movements 
and in the qualities of the fishes of our coastal 
industries are still to seek, and not withstand- 

ing volumes of investigation and a still 
greater volume of discussion, no man who 
knows anything of the matter is satisfied with 
our present knowledge of even the bestrknown 
and economically most important of our fishtw 
such as the herring, the cod, the plaice and 
the salmon. 

Take the case of our common fresh-water 
eel as an example of how little we know and 
a t  the same'time of how much has been dis- 
covered. 811 the eels of our streams and lakes 
of N.-W. Europe live and feed and grow 
under our eyes without reproducing their 
kind-no spawning eel has ever been seen. 
After living for years in immaturity, a t  last 
near the end of their lives the large male and 
female yellow eels undergo a change iq, ap- 
pearance and i n  nature. They acquire a 
silvery color and their eyes enlarge, and in 
this bridal attire they commence the long 
journey which ends in maturity, reproduction 
and death. From all the fresh waters they 
migrate in the autumn to the coast, from the 
inshore seas to the open ocean and still west- 
ward and south to the mid-Atlantic and we 
know not how much further-for the exact 
locality and manner of spawning has still to 
be discovered. The youngest known stages of 
the Leptocephalus, the larval stage of eels, 
have been %omd by the Dane, Dr. Johannes 
Schmidt, to the west of the Azores where the 
water is over 2,000 fathoms in depth. These 
were about one third of an inch in length and 
were probably not long hatched. I can not 
now refer to all the able investigators-Grassi, 
Hjort and others-who have discovered and 
traced the stages of growth of the Lepto-
cephalus and its metamorphosis into the 
"elvers " or young eels which are carried by 
the North Atlantic drift back to the coasts of 
Europe and ascend our rivers in spring in 
countless myriads but no man has been more 
indefatigable and successful in the quest than 
Dr. Schmidt, who in the various expeditions 
of the Danish Investigation Steamer Thor 
from 1904 onwards found successively younger 
and younger stages, and who is during the 
present summer engaged in a traverse of the 
Atlantic to the West Indias in the hope of 
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finding the missing link in the chain, the 
actual spawning fresh-water eel in the inter- 
mediate waters somewhere above the abysses 
of the open ocean. 

Again, take the case of an interesting 
oceanographic observation which, if estab-
lished, may be found to explain the variations 
in  time and amount of important fisheries. 
Otto Pettersson in 1910 discovered by his 
observations in the Gullmar Fjord the pres- 
ence of periodic submarine waves of deeper 
salter water in the Kattegat and the fjords of 
the west coast of Sweden, which draw in with 
them from the Jutland banks vast shoals of 
the herrings which congregate there in autumn. 
The deeper layer consistEi of "bankwater " of 
salinity 32 to 34 per thousand, and as this 
rolls in along the bottom as a series of huge 
undulations it forces out the overlying fresher 
water, and so the herrings living in the bank- 
water outside are sucked into the Kattegat and 
neighboring fjords and give rise to important 
local fisheries. Pettersson connects the crests 
of the submarine waves with the phases of the 
moon. Two great waves of salter water which 
reached up to the surface took place in Novem- 
ber, 1910, one near the time of full moon and 
the other about new moon, and the latter 
was at the time when the shoals of herring ap- 
peared inshore and provided a profitable fish- 
ery. The coincidence of the oceanic phe-
nomena with the lunar phases is not, however, 
very exact, and doubts have been 'expressed as 
to the connection; but if established, and even 
if found to be due not to the moon but to preva- 
lent winds or the influence of ocean currents, 
this would be a case of the migration of fishes 
depending upon mechanical causes, while in 
other cases i t  is known that migrations are 
due to spawning needs or for the purpose of 
feeding, as in the case of the cod and the 
herring in the west and north of Norway and 
in the Barents Sea. 

WILLIAMA. HERDMAN 
UNIVERSITYOF LIVERPOOL 

JOHN SAHLBERG 
JOHN REINHOLD passed away on SAHLBERO 

the eighth of May, 1920, in Helsingfors, Fin- 

land, seventy-five years of age, having been 
born in Helsingfors, June, 1845. 

Descriptive entomology has lost one of its 
prominent men; entomological societies-espe- 
cially the famous Societas pro Fauna and 
Flora Fennica-an enthusiastic member and 
officer; the University of Helsingfors a learned 
teacher, who knew how to guide his pupils to 
the very source of biological knowledge-na- 
ture herself. 

John Sahlberg was an unwearied and highly 
experienced collector, famous all over Europe, 
who up to his old age, undertook extensive and 
strenuous excursions throughout all parts of 
his native country. He  also collected in many 
other countries of the old world, traveling 
through the northern parts of Scandinavia and 
Siberia, and staying i n  the Caucasus, Turke- 
stan, Greece and Italy. Three times during 
the years 1895 and 1904 he visited Asia Minor, 
Palestine and Egypt. Although thoroughly 
familiar with all branches of entomology, it 
was the Cicadaris and the Coleoptera which 
attracted his especial attention, and to these 
groups he devoted much study. 

Among the many publications of John Sahl- 
berg the following may be mentioned: 
1871: 0fversigt of Finlands och den Skandi- 

naviska halfiins Cicadarim. 
1873-89 : Enumeratio Coleopterorum Fennim. 
1878-80 : Bidrag till Nordvestra Sibiriens In- 

sekt Fauna. 
1900: Catalogus Coleopterorum Fennirs Geo- 

graphicus. 
1912-13 : Coleoptera Mediterranea Orientalia. 

He has left his entomological collections, 
which are large and of rare systematic and 
faunistic value, to the Zoological Museum 
of Helsingfors. 

John Sahlberg belonged to an old Finnish 
family which for generations has been con-
nected with the learned institutions of their 
native land. His grandfather (Carl Reinhold 
S.) ?as professor in natural history, first a t  
the Abo Academy of Science, later at  the Uni- 
versity of Helsingfors. After extensive travels 
over all parts of the world, his father (Rein- 
hold Ferdinand s.)  was for a period teacher 
in zoology a t  the Unive~sity of Helsingfors. 


