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ADVERTISEMENT. 

UNITED STATES COMXISSION OF FISH AND FISHERIES, 
IYasl~ington, D. 0. 

For the purpose of utilizing and of promptly publisliing the large 
amount of interesting correspondence of the Fish Commission in refer- 
ence to matters pertaining to fish-culture and to  the apparatus, methods, 
and results of the fisheries, Congress, on the 14th day of February, 1881, 
by joint resolution (H. 13es. 372), authorized the publication annually of 
w Bulletin, 8 portion of the edition to badistributed signature by signa- 
ture, and the remainder in bound volumes. The present volume is the 
sixth of this series, and contains many announcements mhich &re be- 
lieved to be of great importance in relation to the subject in question. 

Mr. Ohss. W. Smiley is the Editor of this volume. 
SPENCER F. BAIRD, 

Commissioner. 
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1886. 

l.-VEQETAELE PAEAS1TE.Y OP U O D P I S R .  

B y  W. 6. PARLOW. 

In the Report of the U. S. Fish Commissioner for 1878 (Washington, 
1880), I gave an account of the alga, or, more properly, the schizomycete, 
Which causes the reddening of codfish, that has proved a source of 
serious trouble to the fishermen of Gloucester. In  the same article 
there was described a second parasite, Sicroina morrhuce Farlow, found 
mowing with the Clathrocystis roseo-persioina Cohn, the species which 
Causes the redness. Since the publication of the above-named article, 
the peculiar redness, which up to that time was known only on OW 
mast;, has been observed in other countries. As the accounts of its 
Occurrence have beon published in journals which are not often read in 
this country, the following statement of what is known about the 
trouble in foreign eountries may be of interest. 

XU the Journal de Mifdeoine de Z’Algdrie, 1884, p. 6, Dr. E. Bertherand 

Sidi-Bel-Abbbs and in the neighborhood of Algiers. The 
ich lasted but a short time, is said to have been caused by 

codfish which had become “BohauffBe,” to uae the local 
The fish eaten had a vermilion tint along the &pine, and 

ation was not merely superficial, but extended also to the 
e color was attributed by M. M6gnin to the growth oi  a fun- 

which he named Coniotheoium bertherandi. A description and 
of the fungus were given in the Revue Mycologique, Vol. VI, p. 

Bull. 0. 8. F. o., 86-1 Pebrupry 8,1880. 
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on our coast, together with a description and figure of a third species, 
Oidium pulvinatum Farlow, found on codfish sent from Gloucester by 
Prof. A. Hyatt. In  the Revue for January, 1885, the editor, M. Casimir 
Roumegubre, under the title of ( L  Observations sur le Coniotheciuna berthe. 
randid’ raised the question of the identity of the Coniothecium of Algiers 
with our Clatlwooystis-a point which could not w d l  be settled by the 
description and figure of M. MBgnin. 

FIQ. 1. 

TORULA PL%VINATA.-~E. 1. young fruotlferoua hyphso. Fig. 2. A chain of maturo EPOXW, mag. 
rifiod 700 diameters. 

The subject was still further discussed in the Revzle for April, where 
a number of interesting facts with regard to the prevalence of the red. 
ness in France were cited. Specimens of red flsh were received from 
Bordeaux and Dieppe, and the redness was recognized by Roumegubro 
and Patonillard as due to the presence of Ohthrocptis. On the testi- 
mony of an eye-witness it is stated that in the et  of Algiers fish 
have been seen in which the redness had reache age such that the 
flesh was so deliquescent that, on attempting to lift the codfish, ,the tail 
separated from the body. From all accounts there seems to be no doubt 
tha t  sickness was produced as a resulb of eating. the red fish in Algiers. 
On the other hand, according to M. Couedic, no harm has arisen in 
France from this cause, for, unless the redness has reached an advanced 
stage, it may be scraped, from the surface, and what remains of the fish 
is uninjured. It may be remarked that the fish found et Dieppe had 
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come from the Nevfoundland fisheries, and I presume that the same is 
true of those from Bordeaux, although I have no definite information on 
this point, nor is there any mention of the kind of salt generally used 
in the French fisheries. 

A word should be said in relation to the distribution of the Earcina 
morrlmce and Oidaium pulvinatwn. After my note in the Beport of 1878 
had goue to press, there appeared a paper* by Poulsen, in which be 
described a new species, Sarcina litoralis, found on mud near Dopenha- 
gen. As the description of Poulsen's species corresponded very nearly 
to my 8. morrhum, I sent a specimen of the latter species to the Danish 
botanist, who expressed the opinion that, in spite of a difference in the 
micrometric measufements, it was the saxhe as his 8. litoralis. As the 
latter name a,ppeared in print before the Report of 1878, it has priority. 
The most recent reference to the flarcina is in the Miscellanea Myuo- 
logica t of Saccardo and Berlese, who recognized the species on the sur- 
face of codfish sent from Algiers by Prof. 5. Trabut. They consider 
the Uoniothecium bertherandi of MBgnin to be identical with 8. litoralis 
Poulsen, which they state is considered by Zopf a condition of Beggia- 
toa roseo-persicina, under which name Zopf includes Clatkrocystis ro8eo- 
Persicina as a zooglcea, fosm. Both in this country and Algiers the gap- 
dna is found in company with the Clatkrocy,~tis, but it does not seem to 
me to be well proved that the two forms belong to the same species. As 
it occurs on our coast, the Earoina is quite destitute of any purple or rose 
Color, and the size of the cells as well as their conformation does not 
lend any support to the view that the 8arcina is a stage of the Beg- 
giatoa, In the present connection the point of interest is that the 8ar- 
Oha is found on codfish in countries as far apart as New England and 
Algiers, and on mud in salt marshes in Danmark. A 8arcina was found 
bY Patouillard on salted pork, and he thinks it probable that the spe- 
cies is the sanie as that found on codfish. If this supposition is correct, 
we have in the flarcina R form which may have been communicated to 
the codfish by the salt used in curing. In  general, it may be said that, 

the  exception of the long-known Saruina vemtrioztli, but little is 
u by bot'anists of the species of this genus. 

he third species, Oidium p&inatuw Farlow, is a, distinctly h i g h  
than the others. I t  forms small brown spots on the surface of the 
cod, and is said to injhre the sale of the Bsh; but I do not possess 

definite information about the extent of the injury. The fungus 
be placed by botanists in thw Hyphomycetes, and I was in doubt 

or to  consider it a, ToruCa or an O i d i m .  The color and texture 
ores remind one rather of 4'orula, while, on the other hand, the 

and pulvinate character of the mycelium resemble rather 
s formerly referred to  Oiddum. The name Oiddumpukinat.um 

., Copenhsgen. 1880. 
R. Mitnto Veneto, Ser. VI, Vol. 3. 
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must be abandoned, however, as there is already a species of that name, 
and in the Revue Mycologique of January, 1885, I proposed to substi- 
tute the name 0. morrhuE. In  the article of Saccardo and Berlese be- 
fore mentioned, this species is said to occur in Algiers in company with 
Clathrocystis and h'arcina, and they consider it a Torula rather than an 
Oidium, adopting the name T. puhinata. Patouillard also found on 
salted pork a fungus which he thinks probably belongs to the same 
species. As the specific description was originally given in the Revue 
Mycologique the following translation may be of service to those who 
do not have access to that journal : &'Spores spherical, 3.5-5 p in 
diameter, fuscous, attached in chains (average 12-16), arising from 
secundly fasciculate hypha, which are pulvinately compacted in scat- 
tered ~pots.77 

!Z.--PRELIMINARY NOTICE O F  THE DEVELOPMENT O F  TRE TOAD- 
FISRt BATRACHUS TAU. 

B y  JOHN A. RYDER. 
The ova of this fish are large, and measure from 5 to.69 millime- 

ters in diameter. They are dirty yellow, almost amber colored, and 
adherent to the surfaces of submerged objects, especially the under 
sides of bowlders, under which the parent fish seem to clear away the 
mud and thus form a retreat in which they may spawn. The ova are 
attached to the roof of the little retreat prepared by the adults, where 
the eggs are found spread over an area about as large as one's hand in 
a single layer, hardly in contact with each other, and to the number of 
about 200. A discoidal area about 3 millimeters in diameter a t  the 
uppor surface of each egg glues the latter firmly to the supporting 
surface (Fig. 4). 

Fertilization of the ova probably occurs at the time of their extrusion 
by the female, which, like the female catfish, manifests no further in- 
terest in her offspring. The male at once assumes the care of the brood, 
and seems to remain in the vicinity until the young fish are hatched 
out and set free. 

The germinal disk is developed at the under or inferior pole of the 
vitellus and opposite the point where the ovum is attached to the roof 
of the retreat by its adhesive membrane (Fig. 4). There are no oil 
globules in the yelk, the latter seeming to be remarkably homogeneous. 
It is therefore not very clear what it is that determines the inferior and 
inverted position of the blastodisk. 

Equally remarkable is the fact that as development proceeds the 
young adherent embryos are found to have their heads directed towards 
the opening of their retreat and their tails towards its blind and dark 
extremity (Big. 6) .  This appears to be invariably the case, and it 
would seem that the direction from which light comes in this instance, 
at least, has a great deal to do in determining the direction of the axis 
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of tlie body of the future embryo. This position of the young fishes is 
~uaiiitained as long as they are attached. 

Tlie development, as it advances, ambles the young embryo within 
the egg-membrane to finally rupture tho latter immediately over the 
back, whioh looks down and away from the surfacd to which the egg is 
attscbecl. When the zona or egg-membrane is ruptured (Fig. 2 )  tho 
young fish is, however, not set free a t  once, as in tho case of other ad- 
hesive ova, but remaias firmly glued to the inside of the zona over a 
part of the ventral surface of the yelk-bag. This adhesion of the yelk- 
bag to the zona takes place over about the same area on the inside of, 
the latter as that which on the outside is adhercnt to the stone or other 
object, which affords support to the whole egg aud embryo. It results 
in this way that the egg-niembrano is not cast off from the embryo et 
once, but reinnants of i t  continue to cover the sides and lower surface 
of tho yelk some time after the embryo has ruptured the zona and com- 
lnenced to  respire from the surrounding water by nieans of its gills, 
but while still affixed to tho surface to which the eggs were originally 
caused to adhere by the parent fishes (Figs. 1 and 2). Whether the 
substance which causes the yelk-bag to adhere to the inside of t4he zona, 
is secreted at  the time of oviposition, or whether it is secreted during 
alnter stage of development has not been determined; but it is inferred 
tliet this adhesion is a secondary phenomenon, and takes place after 
the vitellus has been covered by the blastoderm, for the reason that the 
ht ter  alone is adherent. In  fact, if the vitellus were primarily adher- 
ent, tlie blastoderm could not grow around the vitellus and over tho 
mea where the former becomes adherent to the zona radiata. 

While the embryos are still adhereut, the tail is not kept constantly 
vibrating, but the pectoral fins are kept in motion so as to keep up cur- 
rents of water and effect the constant change of tho latter, needful for 
the respiration of the embryos. 

For a considerable time the yelk-bog is almost pyriform, with its ad- 
herent base flattened and its upper narrowed end in relation with the 
Qbryo  and its vessels and heart. Vessels are developed over the sur- 
face of the vitellus long before hatching. With the progress of devel- 
opment the vitellus suffers constriction (Fig, l), so that it is divided 
lllto an upper portion, whioh is included by the down-growing myotoines 
f the body cavity, and a lower portion which is covered by the thinnor 
Piblastic and mesoblastic covering of the inferior pole of tho yolk. 

When the embryos are detached from the surface to  which they adhere, 
free, bulbous lower portion of the yolk-sack becomes wrinkled in 

conSequence of the thin opibla.stic and mesoblastic investment being 
rown into narrow folds, which run horizontally around the yelk. 
With the extension of the abdominal walls over the yolk, more and 

ulore Of the yelk is finally taken into t h e  abdominal cavity proper, and 
transverse constriction around its middle is finally developed, SO that 

'It becomes hour-glass shaped, Tho upper bulb of this yelk mass is in- 
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tra-abdominal, and the lower bulb is invested by a thinner portion of 
the  abdominal wall and adherent to the surface upon which the eggs 
were originally laid. The embryos apparently remain aBxed by their 
yelk-bags until they reach the length of somewhat more than half an 
inch, when they present nearly the form of their parents. The same 
broad, flat, depressed head as seen in the adult is already well marked. 
They are also well pigmented by this time, four broad lateral and trans- 
verse bands of color showing on the nape and tail. By this time also 
the inferior bulb of the yelk-sack is becoming smaller, and it is appar- 
ent that the whole of its contents will become intra-abdominal. Soon 
after this the young become detached from the surface to which the 
egg adhered originally. Judging from the slowness with which the 
early stages are passed over, I infer that the fixed condition of the egg 
and embryo lasts for at least three or four weeks. The eggmembrane 
is ruptured in apparently about half that time. The period of incuba- 
tion of this species is therefore somewhere about fifteen to twenty days, 
but the exact duration of its dovelopment was not determined, so that 
this period is,only given as approximate. 

In  this species I have witnessed the origin of the pelvic fins from a 
pair of minute horizontal folds (Figs. 2 and 3), which grow out just 
behind the pectoral folds. They develop somewhat later than the pec- 
toral folds and appear just about the time that the egg-membrane is 
ruptured over thB back of the embryo or when the latter bursts the 
bonds imposed upon it by its covering. The original position of the 
pelvic fins behind the pectoral does noli last long, however, for in three 
or four days one begins to notice that the pelvic fin folds are beginning 
to advance and are being apparently shoved forward below the pecto- 
rals into their permanent position. This is before the embryo is quite 
three-eighths of an inch long. By the time the young fish is a little 
over one-half of an inch in length the translocation of the pelvic fins 
is completed. They are then inserted in advancb of the base of the 
pectorals (Fig. 1). 

I have not made any sections of these embryos, but a dissection of 
the adult fish shows that the spinal nerves which pass out to the pelvic 
fins, arise behind those which pa88 to the pectorals but cross the nerves 
going to the letter and are inserted in advance of them into the trans- 
located pelvic fin, which we saw arose originally in a position to the 
rear of the pectoral. The paired nerves going to the pectoral are given 
off from the spinal cord, and pass out just in advance of the first, second, 
and third vertebra; those passing to the pelvio or ventral fins pass out in 
advance of tlhe fourth and fifth thoracic vertebra, and a twig seems 
also to be sent off from the third pair. We have therefore been able 
to trace the stages of development of the nerves which pass to the 
paired fins up to their completed state in the adult,. and thus put be. 
yond question the data upon which the doctrine of the transloc&ion of 
tbe paired fiss rosts, 
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The development of the median fins of Batruohw is more direct t i an  
usual in young fishes; ,that is to say, the atrophy of certain portions of 
the fold are not extensive, because the median fins of the adult are til- 
most continuous. 

The larval infegument, when sections of it are prepared, is shown to 
be very thickly covered with muciparous unicellular glands, similar to 
those obmrved in the salmon. 

The lateral line system is very well developed and begins to show 
itself very distinctly before the embryo i s  half an inch in length. The 
Portions continued over the head a;nd lover jaw remain open until .the 
Young fish is about a balf-inch in length ; after that the edges of what 
.were open grooves aoJesos apdbip $hat way the closed canals over the 
head are formed. At short intervals, however, the edges of the grooves 
do not close, and these open spaces in the outer walls of the mucoder- 
mal or neuromastic canals form the pores which open into the lateral 
line system from thetoytside. 

This system is mot, as i s  usually the case in  other fishes, prolonged 
backwards on either side of sthe body and tail of the Toad-fish ai4 a single 
casal, but divides behind the hyomandibular into a ventral and a dorsal 
Canal, 'each of which passes along nearly parallel close to  the base of 
;the dorsal. and anal fins ,respectively. The upper one of these wnals 
,Passes along above the insertion of the pectoral, and the lower one 
Passes below the base of that fin. 

IIn the adult the pores which open outwards from the system of lat- 
a1 canals are not simple ,openings without defense of any sort; on the 

*COntsary, those on $he bsfid,,body, qnd tail are always defended by a 
Pair of strongly-developed papills, which almost completely conceal 
the pore opening between their bases. On the body one of the papilla 
arises below the pore and another above it. These paired papilla are 

d on the head and jaws, and they gradually become more 
d,more rudimentary towards '$he fail. No evidence of the develop- 

t of these papills can be found on any of the later larval stages in 
ion, so that it is obvious that they are of post-larval origin. 
rior, nareal opQning in ,the embryo of Butraohw is quite near 
,line,.and is profhwd into a tubular prolongation before the 
zefiohes the l~qg$h !of one-half inch. The posterior nareal 
n ihe3 contznsy, ,is a simple pore, and stands farther from the 

om the highly specialized character of the lateral line sys- 
,in Batruchus, and the pores connecting canals, papilla, and 

h,p;tss to  the.apRaratm, it is obvious that the latter is quite 
Plex and must .subserve some very important function. That its 
function is to secrete mucus is absurd on ita own face, even if we 

'!a mo, direct experimsntall evidence to show that these organs are the 
ts of. a special sense. In  mounted preparations of the skin 
VBB, prepared for me by Professor Libbey, it, may readily be 

than the anterior, one. 
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shown that the pores are joined together by a canal, and that a nerve 
probably extends along its whole length. In the adult the integument 
of the first ray of the ventral pair of fins is thrown into numerous nar- 
row transverse folds. The distribution of the nerves to this structure 
or its histology I have not worked out, but I think it very probable that 
in it we have a specialized tract of the integument which may be highly 
sensitive as a tactile organ and be of service to the fish in finding its 
food on the bottom where it habitually lives. 

I must take occasion here to express my obligations to Mr. Vinal N. 
Edwards for assistance in obtaining the materials upon which this 
notice is based. All of the materials were obtained under submerged 
stones and stumps in the eel pond at Wood’s Holl during the latter 
part of July, 1885. 

EXPLANATION OF THE PLATE. 

FIG. 1. Advanced embryo of Butruohue or Toad-fish, still adherent; the pelvio fin has 
been translocated forwards. Enlarged about 12 times. 

FIG. 2. An embryo Toad-fish, from the side whieh has recently ruptured the egg- 
membrane, a remnant of which still remains around the yelk-bag. The 
pelvic fin is shown &E a small bud-like prominence juat behind the peotoral 
fold. 

FIG. 3. The same seen from above, showing the paired fin folds resting with their 
bases apparently upon the yelk, outward & little way from the sides of the 
body of the embryo. 

FIG. 4. Egg of Toad-hh, with spreading blastoderm, in  its natural position and. ad- 
herent. 

FIG. 5. A poup of four developing eggs of the Toad-fish, adherent t o  a fragment of 
bark, t o  show that  the heads of the contained embryos are dl directed one 
way. N?tural size. 

S.-ON THE EARLIER STAGES OF UIrlEAVAQE OF THE lBIASl’ODI@IC 
OF RAIA BRINACIEA. 

B y  J’0H.N A. BYDEB. 

In the oviparous Rays fertilization of the egg takes place while it is 
still within the oviduct, or possibly even before it enters the latter. In 
an egg taken from the cloaca of a female on the 11th of July, 1885, the 
blastodisk wag already segmented into fifteen distinctly-marked cells. 
The mode in which these were arranged with reference to each other 
$showed very plainly that the mode of segmentation, during the early 
stages at least, is very similar to that which occum during the develop- 
ment of osseous fishes, though the cleavage becomes irregular somewhat 
sooner than in the latter. The sequence in which the segmentations 
occurred may be briefly described. 

From a careful study of this disk, which wa8 hardened in chromic 
acid, the case h@ving first been carefully opened to allow the reagent 
80~88s to the egg @nd disk, it is inferred almost with absolute certainty 
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Dovolopment of tho Toadfish. 
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that the disk changcs form somewhat in the same way 8s does the seg- 
mentiug blastodisk of a Teleostean ovum. Tliis conclusion is supported 
by the following data : The disk of an apparently unfertilized egg re. 
moved from a recently-captured female, was perfectly discoidal, whereas 
the disk of the nearly completed 1G-celled stage was elongated and had 
8 decidedly squarish outline when viewed from above. The latter meas- 
ured 1.71 millimeters in width and 2.37 millimeters in length. Its thick- 
ness in the center was about .G of a millimeter, and thinned out at the 
margin into a very thin layer of protoplasm which is obviously homol- 
ogous with the periblastic layer of' the Teleostean egg. 

Judging from the arrangement and depthof the segmentation furrows, 
the first one, I, divided the disk into two halves, and in the process of 
segmentation the disk became narrowed at right angles to the plane of 
the first cleavage. This modification seems to have influenced the char- 
acter of the subsequent cleavages, as the next furrow, 11, is about at 
right angles to the first, $nd traverses the middle of the disk through 
its longest diameter. The disk is now segmented into four large cells. 
The next cleavage furrows, 111, III, cut through the disk transversely 
across its least dialmeter, and the two of them divide the four cells re- 
sulting from the first and second cleavages into eight. These are 
arranged in two parallel rows of four each and embrace the long diam- 
eter of the disk, just as in the blastodisk of the Teleostean egg at the 
end of tho third cleavage. Some irregularity now becomes apparent 
upon the advent of the fourth cleavage upon one side, as a result of 
Which it is clear that the disk will soon lose its oblong, subquadrate 
form and become discoidal in the same way in which this happens in 
the eggs of bong fishes. On the right side of the blastodisk of Buia, 
the furrow, IT, of the fourth cleavage is quite regular, on the left very 
irregular, as shown in the figure. 

8ections through the disk display the relation of the segmentation 
spheres to the vitellus. The furrows do not appear to cut quite through 
the less granular protoplasm of the disk, so that probably a thin peri- 
blastic stratum is left underlying the latter and immediately overlying 
the yelk, the coarse granules and corpuscles of which are apparent just 

elom. The marginal cells in section have a thin border, and the outer , 
twelve cells are wider than the four central ones when viewed from 
above. Tho thin borderR of the marginal cells are directly continuous 
with the thin periblastic euvelope which invests the vitellus. 

The nuclei are relatively small, and contain rather dense single, but 
somewhat irregular, masses of chromatin. 

Somewhat more advanced stages show the disk divided irregularly 
into Cellular areas ; the whole disk is also more nearly discoidal in form. 
NO later stages were observed in which the number of cellular layers 

had multiplied, or where the disk showed two or more superimposed 
ta of cells; and in none of those examined by me did I find any 

dence of the presence of a developing clesvage cavity, nor was it 
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observed in the 16-celled stage, originating in the  manner described 
for &e Teleostean egg by Whitman. The time of the appearance of 
tbat cavity, however, seems to vary kaomewhat even in different; species 
of the latter. 

The,.striliing similarity of the early stages of segmentation in the 
blastodisk of Raia ,to those obsenved in the blastodisks of Teleosts is 
significant, and @hows?that tho pattern of the furrows up to the fourth 
deavage, in such @u extremely meroblastic (teleplasmic) type of egg, 
need sot necessarily resemble those developed on the blastodisk of the 
equally extreme type Awes, if ~Coste's ggures are correct. The figures 
of the xsry early clean%ge *pettosns,of: the blastodisk of the bird's egg 
givou .by Cost0 cannot, ih~wever,sbe reconciled with the more recent 
tiuws as e0 the possibly intimate relation which may subsist between 
the future axis of the embryo and the first cleavage plane. The detec- 
tion of the essentially right-aagled relation between the first four claav- 
age planes which segment: tho blastodisk of Raia opens up the question 
whether such a method of deavage does not also take place in the blas- 
todisk of the bird'scgg. If that is the case, then the subject of the 
very early stages of cleavage of, the Awim blastodisk needs reinvasti- 
gation. 

A. continuous series of sections was cut of the Ray's blastodisk, above 
described, ,with a Cambridge ro&ine;. microtome. In tiis series it was 

possible to,follow out the cells and furrows shown 
in the momponying diagram. This sarios of 
sections was prepared 8 by cutting the disk 

* trausversely. Tho hardening of the disk here 
Clewribed-was accoinplished as it lay upon the 
wbjacent Selk. undistu~bed. After remaining in 
that position for twentyqfour hours in tho acid, 
the acidmas,gently poured off,' the egg carefully 
waehed,;and , the disk ,loosened with the greatest 

XI4. care from the underlying yelk. The changes 
WrQugbt by the acid in the relative positions of 
tho;cleavage furrows were too slight to be noted, 

as was shown by a careful&xamh.mljion oftthe surface of the blastodisk 

Plo. l.-Di&gmrn of tho 

blneto&ak of Haia Ana.  
C I ~ ~ F E  o plnneR in tlio 

cea. 

' both before and after hardening. 

4.-li'lSltI WIlrLED BY POIBONOUS WATEB. 

[Letter to J. B. Hamilton, M.,l>., Snrgeon-General of the 'Marine Hospital 8ervice.) 

Large shoals of dead fish have been met with betweeii Eginont Eey 
Light and Charlotte Harbor, off the mainland, and .vessels havo been 
several hours in passing through them. A few wceku ago the fishing 
whoonor City of Havana, Oapt, John Curry, lost two loads of live 
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fish, which were killed in sailing through strips of this poisoned water. 
t is said to be of a reddish color, and distinguishabls for some distance 
om the surrounding water. Capt. Samuel Morgan, a patient in the 
ospital, informs me that in some of the freshwater creeks fish are 

caught by placing bags of the bmimd bark of the swamp Qogwood 
(Cornus scricea) in still water, $qd ,that the fish will revive if allowed 
to remain in it for a short t ime Qnly. There would appear to be some 
connection in this, as the mortality seems to appear after considerable 

' fall in thaswamps and freshwater outlets, and is not due, as has 
n stated, to submarine volcanic action. I have mentioned the fact 

to Dr. Joseph Y. Porter, U: S. A., and requested him to take advantage 
Of his proposedlvisit to Tampa, Fla., this week, to collect samples 
of the water, should the vessel pass tjhrough any of these reddish-col- 
ored strips. 

m Y  WES!, FLA., oCtObO9' 28, 1885. 

L-TME MBRTALITY O F  RISE I N  TEE GmLF OF mEX1C)O. 

B y ,  SOWN+ GI. ,WEBB. 

The answer to the question L L  What kills the fish8" is, in my opinion, 
t they are killed by noxious and poisonous gases which permeate 
tious of the Gulf and its bays, and which are derived from under- 
und streams of water that flow into the sea. 

First, as to the existence of underground strea'ms of water. Every- 
body at all fariiiliar with Florida is aware of the existence of enormous 
Qrings. Crystal River, in Hernando County, is an illustration. Qood- 

ters, say of 8 or 10 tons, can, I am informed, sail clear ,up 
spring, which issues from the ground-a river at the start. SO 
ilver. Spring. It is described, for I hare not seen it, as an im- 

klawaha, a river at once. So with a lake near Qaiue 
, Mr. F. R. Hogan, of Pine Level,,in this county, tells me that, 
a boy, his father resided near what is now the lake. He raised 

the very flats which we now the bottom of this lake. There 
n a small stream winding along through this flat and finally 
g into a hole in the ground, where it disappeared. In process 
somebody set up a saw-mill near this hole, propelling his ma- 
if I am not mistaken, by power derived from the stream. He 

owed the ddbris of his saw-mill to fall into the hole, which became 
up. Now there is a lake there 18 miles long, and a large town 
supply of fish from it, If the hole should again become open 
would undoubtedly be drained. 
years ago one of the Myaka lakes became nearly dry. It was 
coverod that near the center of the lake was a deep hole, and 

$&more discovered. that .  the tide rose and fell in this hole. 

nee volume of water rising in a bowl, deep and clear, and 
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Apmr or two afterward a party, of which my son was one, sounded 
this hole and procurcd some water from its bottom. The hole is 137 
feet deep and the water brackish and nauseous to the taste. I live 10 
miles from that place and on the Gulf of Mexico, and that holo, 10 
miles inland, is more than twice as deep as the Gulf is 10 miles from 
the shore. You would have to go 25 miles to sea to find a place as far 
from the surface of the earth a& the bottom of the hole in the middle 
of Myaka Lake. 

A gentleman (Mr. T. J. EdmondRon, of TarponSprings) informs me that 
he once accidentally discovered a deep hole in Xarasoto Bay, in which 
the water was dark and cold and fresh. He did not ascertain its depth. 

Now, all these facts go to show that there are underground streams 
in this State, and that some of them are very large and very deep be- 
low the surface of the earth. How large we do not know, but the pre- 
sumption is that there are very large ones. For the water which is 
discharged from our surface rivers does not, in my judgment, account 
for the water that falls upon tho land. There is very little fall to our 
rivers, and all of them are stopped at their mouths by tides. The Saint 
John’s is a large river, but it is the only one on the east coast above 
the Everglades. On the west coast there are a great ma8ny small streams 
discharging themselves into the Gulf, but every one, except the Suwa. 
nee, I think, is a tide-water creek. 

Now, where these underground streams empty no one knows. The 
stream which the Myaka Lake is connected with may empt;y 25 miles 
at sea, for it is about on a level with the bottom of the Gulf at that 
distance. The surface of the lake is probably 10 feet above the surface 
of the Gulf, and as it certainly communicates with the tide-water, the 
only reason why the lake can exist with this hole in its bottom must be 
that the underground stream completely Ws the orifice out of which it 
flows. Crystal River and Silver Spring are underground streams be- 
fore they appear, and the Qainesville Creek was an underground stream 
after it disappeared; and it is not at all probable that they are the only 
ones or the largest ones in Florida. 
Now, how should water carried into the Gulf by an underground stream 

poison the fish9 The answer is that the rock through which the water 
flows contains pyrites. Pyrite8 is a compounctof iron and sulphur, often 
contaminated with arsenic. Exposed to mater this substance is decom- 
posed, and the sulphur and arsenic, if that is present, unit,e with ono of 
the constituents of water, hydrogen, to form one of the most poisonous 
gases known. It is very soluble in water, and a little water charged 
with it would poison a great deal of the air which the fish absorb in 
their gills as the water is forced through them. 

As to the presence of iron pyrites in the substratum of Florida; there 
is no doubt at all. Nothing in Manatee County is more common than 
iron in the well-water. Some wells furnish water so thoroughly impreg- 
nated with iron that it is unfit for the laundry. - And ,the shores of dl 

\ 
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the bays are more or less lined with bog iron ore which has been depos- 
ited from springs. I have seen it at Cedar Eey, at Tampa, and I think 
it is found all over the peninsula. Sulphur almost always is found 
combined with all iron ores, and arsenic and phosphorus often, which 
latter is as poisonous combined with hydrogen as either of the sub- 
stances named. 

Now, during the dry season, when there is not much or any surface 
Water, the chemical reactions I have described would be going on, and 
lakes of underground water (or pools, if you please) existing along the 
Watercourses, would become saturated with these poisonous gases. 
When the rains come and force out into the sea this accumulated poison 
the fish are killed. They are killed at every flood and they are not 
killed except a t  a flood, Smack fishermen say that they sometimes 
observe at setb a brownish spot or area of water, and sailing into it the 
ash in their wells begin to die at once. In these last two mentioned facts 
lies tho objection to the volcanic theory, for it is difficult to 888 what 
connection a flood can have with a submarine volcano, which, being 
submarine, should be abundnntly supplied with water. 
OSPREY, MANATEE Co., FLA., December 3,1886. 

O.-II.ATCl€INQ LOBSTERS AND COD I N  NORWAY- 

B y  GI. M. DANNEVIG. 

[From tl lottor to Prof. S. F. Beird.*] 

I am now engaged in hatching lobster eggs, and seem to be succeed- 
ing. During the past two days about 200 young lobsters have been 
hatched, and they are verr lively-rather too much so, as they eat the 
other young ones as soon as these last come from the shell. I intend to 
find out what else they will eat, as their present food is rather incon- 
venient to furnish. The so-called artificial hatching of lobsters has often 
been tried before this ; bnt in such cases simply lobsters with spawn 
Were put into a live-box and kept there till the young hatched out; 
While in my experiuents I take the spawn from the parent lobsters and 
hatch it out in a specinlly-constructed apparatus. If this latter method 
Of hatching c;m be carried out on a large scale, of which I have no 
doubt, mauy niillions of lobsters could be hatched every summer. If we 
could succeed in raising them for a while before planting them, so much 

better. I would like td know if anything iu this line has been at- 
tempted by the U. 8. Fish Commission, and with what success. 

me time ago I read an account of your trying to send lobsters by 
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be conveniently ha;tohed during transportation, so that on arrival most 
of the young could be liberated. I do not know how long the fry could 
be kept alive in the box in which they were carried, but think that an 
objection on this score could easily be obviated. 

I have not yet overcome the diffimlties in regard to the hatching of 
codfish. The result this year (1885) was about 24 millions of fry, which 
were liberated when about a meek old. The longest I could keep them 
was for 15 days after hatching, after which period they would grad- 
ually die. 

FLODEVICS, near ARENDAL, NORWAY, JUM 29,1885. 

REPLY BY PROFESSOR BAIRD. 

Several experiments have been made at this station in hatohing de- 
tached lobster eggs ; and most su&ess has been gained by using the 
McDonald glass hatchingjar, such as we now use in our shad work. 
Lobster eggs placed in these jars 6 or 8 weeks ago have done well, and 
at least two-thirds of the number are now alive, despite the fact that 
for the firet 2 or 3 weeks we were much troubled by iron-rust and other 
impurities. The lots of eggs placed in the jars since then have fared 
much better, and wa have kept them 4 or 5 weeks with scarcely any 
mortality. The rate of development a t  this time of year, however, is 
very slow, and we have not succeeded in hatching any young. The ex- 
periments will probably be continued during the fall and winter, and 
the development may be hastened by slightly increasing the tempera- 
tureof the water artificially. The best results are anticipated from 
next year% work, and every means will be used to make a success of it, 
as our supply of lobsters is rapidly decreasing on all parts of the coast. 

WOOD'S HOLL, MASS., 8qtember 19,1885. 

Y.-EXPOBTS OF F I B E  AND FISEEICY PICODUaTB FROM NEW- 
FOUNDLAND DURING 18t34. 

[mom Customs' Ileturne.-W. J. 8. Dannelly, receiver.genersl.] 

Artiale. Countries tqwhioh expofted. Qnantitiee. *;gP Value. I I I-- 
Dry cod (in quintals) .... ..-.. United Ein dom ........... 

United States. .............. 
British West Indies ........ 
BpmiLnish WestIndb .--.--. 
Brenoh West Indies ........ 
Gibraltar ................... 

Dominion 0% canado. ....... 

Bpdn ....................... 
Portugr&l. ................... 
sioiiy.. ..................... 
Ihl ........................ 
Qreeoe. ..................... 
Braeil ...................... 
COJU ....................... 

60 762 

. 88:768 
10,886 

ti08 

24: 012 
27 a62 

101 7e8 
18%' 872 
8ia:mo 

1' 800 

a n ,  om 

16,100 
46 041 

2: 870 

6 00 
2 60 
2 00 
2 60 
8 20 

4 50 
a 80 

a 20 a 20 a 20 a 20 
4 20 

$162,26e 

1861 810 
230) 171 
281 aoi  
1'681 a d  e57 

120 000 

608: 718 
1,484,600 

48 820 
147: 011 

6 700 

1,676,878 
0: 184 

TOM ................................................. ~1,181Giq ............. .I I 4,726,487 
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Dominion of Canrrde ..... .L. 

Unit4 States .............. 
............................. 
UnieedNn dom ........... 
United States ............... Dominion of Canada ........ 
............................. 
United Kingdom ........... 
Dominion of Caneda ........ 
United States ............... 
BriUsh West Indies ........ 
S minhWentIndies ........ 
leossia ..................... 
............................. 

Artiolen . 
piokled flclh (in quintals) . 1. $2 om 

2 00 

1. 666 ............. 
4 166 8 80 

016 

s. 

8' 282 8 80 
7; 661 8 80 

1& 04% ............. 
2 614 1 80 

44: 46P 1 80 
6. 004 1 80 
8, a35 1 8 0  

8x2 1 80 
eo& 1 80 

68.610 ............. 

- 
-- 

Total ................ 

1- ....................... 
cor& ....................... 
............................. 
Dominlon of Canada ........ 
United Statea ............... 
British West Indies ........ 
[My ........................ 
............................. 

&ring (picklad). Labrack 
(in Barrels) . 

10s- 18 00 
80 18 00 

6. 8- ............. 
20 8 00 

006 600 
28 000 
st 8 00 

1.066t ............. 

- 

Total ................ 
&TinK (piokled). shore (i 

barrels) . 

Total ................ 
aerring. ikozen (in barrelei 

TOM ................ 
Balmon. pickled (in tieroes; 

E O M  ................ 
%Ut (in barrels) .......... 

Total ................ 
wdook  (in qulntala) ..... 

Tow ................ 
(in quintals) ...... 

Tom ................ 
0% (in quint&) ........... aaaokerel (in barrels) ...... 
'in ( ~ n  quintals) .......... 

flu W e d  (in barrels) . 
Guano (k tons) ....... 

Totel ................. 

ow ................. 
(in tuns) ............ 

'petal ................. 

Countries towhiohexportbd . Quantftier . I /I 

Dominion of Canada ........ 2 685 1 1 0 0  
United States ............... 1 16; 6011 100 

............................. 11 ............. 
United Khizdom ............ I iI017cl 18 00 
Dominion o? Canada ........ 1; 040" 18 00 ............... 18 00 1 '*!$I 18 00 
United Statea 
British West Indies ........ 
SDaniah West Indies ........ 18 00 

United States ............... 1 878.1 2 60 
British West lndies ........ #a . 2 0 0  

............................. I 818 I .............. 
Dominion of Cnneda ........ 
united states ............... 
............................. I 62 I .............. 
rersey ...................... 
Brittih West Indios ........ .... do .................... 
United Kingdom ........... .... do ..................... 

2 00 
8 00' 
2 00 

60 
20 '00 

........... 800 ........ 8 00 ... ........... 8 00 ..................... 18 8 00 

77 .............. 

UnitedIcfn dom 
Dominion ofi~Cannda 
Jnited Slates r 
rersey 
............................ 
Jnitedm dom ............ 889 ii-1 10 
lominion of C-dn ....... 21s: 208 10 

............................ I 6W;824 I .............. 
Jnited Ein dom ............ 
Jnited Ststee ............... )ominion 0% ~ a n r w ~  ....... 

...................... .................... 'eraey 
'ortu al 
Ipanie% Weat Indiea ........ 

128 00 

128 40 
128 00 
128 00 
128 00 

1211 '00 

............................. 1 8,887$1.,, ............ cr --- 

Value . 
$2. 080 
1. 280 

a. 810 

18 721 
10: 666 
25,248 . 
40, 085 

4 526 

12, 660 
6, 008 

662 
1, 626 

105, 884 

2, 666 
lo, 891 

-- ... 

-. 
~- 

so: 080 

io. 170 

21. 800 
18 637 
28: 820 
4 006 8: 142 
2. 674 

800 

60. 467 

150 
6. 076 

168 
82 

0. 832 

978 
1. 147 

2. 126 

180- 
182 

812 

148 
14 
80 
a2 

2. 185 

88 

8 
64 

281 

as, Q61 
21. 821 

ma 

888 676 
86: 744 
80 oia 
8: 802 

768 
8.004 

472. 000 = 
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Exporta of $8h and $eliSry produot8 from Newfoundland, &a.-Continned. 

........... dom 
Dominion of Cansda. - - . . - - . 
united states. 
Spanish West IndiaS. ....... .............. 
............................. 
United Kingdom. - -. - - -. . - - . 
Dominfon of CandS 
United states .............. ...................... 

........ 
................... 

............................. 
United Kingdom ............ 
Jersey ...................... 
............................. 
UnitedKin dom ............ 
Dominion of C d a  ........ 
............................. 

Articles. 

$16 014 
8: 416 

28,164 
408 2 204 00 -- -- 

23Gi .............. 47,ODl 

a, 613 116 00 407, WR 
28, iao 

726 
6Ot 110 00 6,820 

la2 110 00 16, a12 
25 110 00 2,000 

a, gag .............. 460,404 

l67t 116 00 19,480 
6 116 OIJ 680 

--- --_ 

-- 
-- --- 

1724 .............. 20,010 

24 16 00 384 
212 16 00 a40 

724 

- - 

-- 

aeflrled cod oil (in tnns) ..... 

........... ................... United Einpdom. 
Porta&. 

1 .............. ............................. 
United Kingdom ............ 108 00 

United Kingdom. _ _  . . - _-_- -. 48 00 

United Kingdom. ........... 1 20 .................... 1 20 
1 20 

Jersey.. 
Dominion of Canada .__.__.. 
Portugal. ................... a, 480 1 20 

............................. 266,200 .............. 
aoe 00 united Kingdom. 

Tersey ...................... 6 .............. 
............................. 146 .............. 

United Kingdom. -- - . - . - - - - . 48 00 

........... 

Total ................. 
seal OJI (b tnns) .*..-. .--. -. 

26 
76 

100 

1,188 

. 276 

811 102 
4: 162 

28 
4,176 

810,648 

42,840 
28 

42,808 

a6 

--- 

Total ................. 
W b l e  oil (in tuns) ......... 

Total. ................ 
Blubber (in tuns) ........... 

10,176 
40686 

106: 334 
1,188 

Tot& ................. 
Shark oil (in tuns) .......... 

, 

Tots1 ................. 
Herringoil (intuns) ........ 
I'itohings (in tuna) ......... 
Cod dregs (in tuna) .__. ._..- 
Seal skins (each) ........... 

. Total ................. 
Whltlebone (in cwte.) .._.._ - 

TOM ................. 

Countries towhioh exported Quantities. *lAg? Value. I l l  

Summary of total jeeliery qor ta .  

Blubber ................ tuns. 
Ca lin, dried .......... bbla. 
co5. drp .......... 
Cod.dr6gs.. .........-... tuns .  
Cod oil .................. do.. 8,8874 
Cod oil, refined. ........ .do.. 
core ........... --..quintals. '2 
Fish guano. ............ tons 
Haddock .......... .qnintass: % 
Halibat. .............. ..do.. ti2 
Herring: 

Fromn. ............. .bbls. 19 176 
Pickled, Pickled, shore. Labrador ....do..l .Id; 1 ........ do.. 68: 619 

Herring oil. ........... .tuns. 

% 
47a ooo 
47: 091 

a12 

4,724,487 
276 

148 
2 186 
2: 126 

............... Ling quintals. ' 40 WO 
Lobsters preserved.. .. .lbs. 607,824 00,782 
Mwkerei bbla 14 
Piokledflsh ........ quintals. 1, 6 i a  8,810 
Pitmhings .tuns. 4 a6 
Salmon. pickled .... .tieroes. 6,843t 69 407 
seltl oil,. ............... tnns. . a 069 4601 404 
Seal skins ......... .number. 1 204 200 814 648 
Shark oil .............. tuns.  . 1 100 

.............. . 

............. 

Tongnee and Bounds _. . b b k  ' 281 
Trout ................... do.. 1,066t 6,882 
Whalebone ............ o w t s j  1: I 42 808 
whale oil ............. .tuna. 1721 ao:olo 
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Vol. VI, No. 2. Washington, D. C. Feb. S ,  1880. 

%-NOTES ON J~OIBSTELI CULTURE. 

B y  RICHARD ORATIIBUN. 

ZXPZRIMENTS BY THE u. s. FISIT COMMTSSXON IN 1885. 

The partial completion, in August last, of’ tho new hboratory build- 
ing at  the marine station of the Fish Commission, a t  Wood’s 33011, 
Nass., with its convenient system of salt-water piping, permitted the 
necessary experiments being begun at  that time with rcspect to the ar- 
tificial hatching of lobsters-a branch of fish culture the great impor- 
tance of which has long been felt in view of the rapid decrease in 
abundance of that valuable food product. Unfortunately the hatching 
Season had then closed, but it was deemed advisable to ascertain the 
best methods of handling the eggs, in order that there might be as 
little delay as possible’in starting operations next spring. 

unlike most fishes, the lobster carries its eggs until they, hatch. The 
eggs are fertilized while yet in the ovaries, and are soon afterward ex- 
truded, but the length of the period of development is not known. As 
they‘issue from the body of the female, they are coated with a viscid 
Substance that soon hardens into short, tough, and very flexible threads, 
by means of which they are attached in bunches or clusters, of variable 
sizes, to the swimmerets and under surface of th0 abdomen or tail, the 
hinder feet, it is said, being used to aid in carrying them back and dis- 
tributing them as they come* from the apertures of the oviducts. The 
eggs are comparatitely large (about one-twelfth of an inch in diameter) 
a1ld hardy, and each lobster carries from about 12,000 to 24,000, accord- 
i~ to  its size. 

The problem of lobster hatching on a practical scale is one that the 
PiSh Commission has long had in view, but all of its marine laboratories 
U P  to the present time have been temporary structures, with insufficient 
aWommodat~ions and without the means of obtaining continuous sup. 

f water in suitable quantities. It was hoped that the new build- 
ould be finished early enough in the spring to permit of the begin- 

g Of hatching work in June; but the hinderauces which are inevitable 
all such projects interfered to delay iictual operations for another 

ear. The hatching of small quautities of Iobshr eggs, as well as the 
of other species of crustaceans, had been successfully accom- 

plifhd, from time to time, by members of the Fish Commission party 
in embryological studies, and the possibility of oonduotiug 

atching operations on a smell scale, and of carrying the young through 
least the first few sbges of growth, needed no further proof; but the 

Bull. U. 8. F. U., 86--2 
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question of how to care for large masses of eggs, and especially for the 
young after hatching, was yet to be approached. 

In the fall of 1884, soon after the inner fish basin at Wood's Holl had 
been completed, Capt. H. C.' Chester, in charge of the station, trans- 
ferred to it several hundred female lobsters with spawn, thinking that  
soine of the eggs might hatch during the winter, but, if not, feeling cer- 
tain that something might be done with them in the early spring. Un- 
fortunately for his experiment, the work on the outer basins necessitat- 
ing the employment of a large steam dredger, which kept the water 
constantly loaded with sediment, and the frequent blasting of rocks, 
caused the destruction of his entire stock before any results had been 
reached. The method of continuing the work in the summer had not 
yet been decided upon, when an opportune letter, received from the 
Norwegian fiish-culturist, Q. M. Dannevig,. announced the successful 
hatching of lobster eggs of the European species, detached from the 
body of the parent, and the rearing of the young through the three 
earliest stages. The manner of conducting his experiments was not 
described, but the fact that he had accomplished good results with de- 
tached eggs gave us a basis to work upon. His letter was as fqllows: 

FLODEVIG, near ARENDAL, NORWAY, July 14,1886. 
DEAR SIE: I hereby take great pleasure in informing you that th,e 

experiments with the hatching of detached lobster eggs iq progreasing 
very favorably, that the young are doing well, and that some of them 
have attained what Prof. Q. 0. Bars calls the third stage. 

The length of the roung lobster soon after hatching is about 9"mi 
After 8 days, when the second changing of the shell or skin takes place, 
it has attained the length of 12"", and after 16 days, when the third 
change occurs, it is about 16"". The mortality was rather large for 
some days, but is now only 1 to 3 in 24 hours, so that 96 still remain out 
of 200 which were picked out for an experiment. They are very greedy, 
but not so bad in killing one another as they were in the beginning. I 
feed them principally with the soft parts of our crab. They like it well, 
bu t  their slender legs sometimes get entangled in the soft mass, and 
then they die. Five hundred newly-hatched individuals are now in a 
separate apparatus for further experiments. I wish to find out at what 
stage the greatest loss takes place. I have great hopes now that I 
shall master this question during the season, so that I can proceed upon 
a large ~ c a l e  next summer. 

Very respectfully,. 
G. M. DANNEVIG.* 

Prof. SPENUER F. BAIRD, 

*For a later account of this osperiment, me letter of @.,Me Dainnovig, in Ball. U. 
Commissioner of Fish and Pisheries, Washington, D. 0. 

8. Fish Commiesion, v, p. 446, 1885. 
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If a few eggs are cut from the swimmerets of a lobster and dropped into 
a jar  of water, they will rapidly sink to the bottom, showing that their 
specific gravity is considerably greater than that of water. The knowl- 
edge of this fact led to the selection of the McDonald automatic hatch- 
hgljar, which has lung been in use in shad propagation, for the firsf; 
experiments, and a trial of about two mont.hs has demonstrated its 
SUperiority for this purpose over the other applliances that mere tested. 
?he principle on which the McDonald jar works has already been fully 

. (kxribed,* and me need only mention here, for the purpose of showing 
its adaptability to tho eggs in question, that the water entering through 
a long glass tube, reaohing nearly to the bottom of the jar, causes an 
upward current of water through the jar, %he force of which is regu- 
lated by the amount of inflow; the outlet is by means of 8 short tube 
Passing only a little way into the upper part of the jar. The inlet tube 
is connected by rubber tubing with a supply pipe, and the outlet tube 

the ,same manner with a waste pipe, and these connections being 
de, the movement of the eggs is entirely controlled by means OS a 

.cock and thslonger tube, the latter, by being ra;sed or lowered, 
changing to a certain extent the force and character of the current. 
?he flow is continuous and regular, and the jars need to be examined 

asionallg, perhaps twice each day, for the purpose of forcing out 

eggs are readily cut from the swimmerets and under surface of 
obster by means of small sharp scissors, the curved kind used in 

ng being especialy well adapted to this purpose, although most 
d will answer, By kaking ordinary precautions uo harm is done 

to  the parent, the small threads joining $he eggs to the body having no 
c connection with it. Most of the eggs come of f  in bunches of 
le sizes, some containing two or three hundred, and others less, 

n to a very small number, but more or less of them become sep- 
ed in the cutting, and in every batch there are 'many free eggs. 

is lack of uniformity in the composition of each lot of eggs is zlr source 
@eat annoyance in handling them, the free eggs .floating up more 

than the bunches and tending to escape through the outlet pipe, 
but it  is not detrimental to the !success of the work. In  preparing the 
'g@% they were transferred as rapidly as detached to 'the hatchingjms, 
Previously filled with water, the eggs of each lobster being placed in a 
"parate jar, as there is more or less variation in the spedific gravity of 
the eggs of  different individuals. 

cumulation of sediment, as explained further OIL 

, 
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larger bunches of eggs a gentle rotary motion; but this caused the 
smaller bunches and the free eggs to rise sometimes to more than half 
the height of the jar and kept them quite strongly agitated. Although 
the eggs are very hardy, and in nature, while attached to the swimmerets 
of the parent lobster, are given but little motion, this greater activity 
appears to be essential to their well-being in the artificial hatching 
apparatus, for without it they soon die. Such a fate befell most of one 
lot contained in a McDonald jar, through which but a genth current 
was allowed to pass, and in one of the hatching-boxes, where the SUP- . 
ply of water was very much greater, though distributed over a much 
larger surface, EO that no motion was given to the eggs, they all died 
inside of a week. The accumulation about the eggs of impurities from 
the water may have been the principal cause of this mortality; but as 
the eggs are well able to endure active motion and thrive best in a 
strong current, there can be no objection to pursuing that method, An 
illutltration of the hardy character of the eggs is furnished by the fact 
that a small quantity left over night in a watch glass of sea water were 
alive and apparently in good condition in the morning, although the 
density of the water had been greatly increased by evaporation. 

The chief annoyances to hatching work at the Wood's Holl station 
this summer were, first, iron rust, and, second, sediment from the har- 
bor. The supply mains in use when the laboratory was first opened 
consisted of iron pipes without a protective lining; they had been down 
a year, and gave off such a large quantity of rust, which often ap-' 
peared as a dense reddish cloud of exceedingIy fine suspended particles, 
that the hatching-jars would become strongly stained ineide of a few 
hours and the eggs themselves become perceptibly coated. After the 
cement-lined pipes had 'been substituted, this trouble ceased for the 
most part, but a great deal of sediment was obserred in the sea water 
the remainder of the season, and notwithstanding the strong current 
passing constantly through the jars, a very perceptible deposit wa0 
formed over the lower-lying eggs in the course of every twelve hours. 
The lighter particles of sediment also collected to a large extent on the 
sides of the jars and tubing, and often adhered to the more buoyant eggs. 
Cloth filters were used to strain out these impurities, but they proved 
unsatisfactory, and the course finally pursued was to force out the sedi. 
ment every morning and evening by momentarily increasing the flow 
of water to its utmost capacity, and then shutting it off, repeating this 
operat<ion at frequent intervals for several minutes. The effect was 
thoroughly to st ir  up the sediment, which, being lighter than the eggs, 
remained longer in suspension and was carried oft' when the flow was 
again made normal. The eggs mere transferred to clean jars every four 
or five days, and the old jars thoroughly washed. 

By constant attention to all these details, the eggs were kept in a 
healthy and tolerably clean condition as long as the experiments wero 
kept up. A neglect of these precautions always resulted in the de- 
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struction of many eggs, although in the first lot of eggs prepared, which 
suffered greatly from iron rust, and was frequently left without care, 
sometimes for days at a time, until they were well covered with sedi- 
ment, fully one-third wore living at the end of eight weeks, wqen I left 
the Wood’s Holl station. 

It does not seem practicable to keep the eggs of more than on0 lob- 
ster in each jar, as the eggs of diEerent individuals differ more or less 
in specific gravity, and it is impossible to regulate the flow of water so 
as to give them all the required motion j but as the number is consider- 
able in each, there is not sufficient excuse for attempting economy in 
that direction. The number of fertilized’eggs carried by lobsters during 
the spawning season has been ascertained by, careful computations in 
several cases, and varies from about 12,000 to 24,000, the latter number 
probably being rare. The most common number noticed during late 
years bas been from 15,000 to 18,000. 

The question of the amount of motion to which the eggs should be 
subjected is one deserving much consideration. The females with eggs 

I contained in the aquaria a t  Wood’s Holl remained very quiet most of 
the time, and the swimmerets and eggs were scarcely ever observed to 
be in motion. Oonfined within the narrow limits of an aquarium, with 
a strong light entering from all sides, it was not to be expected tbat 
their movements would be altogether natural. In nature, whether or 
not their ~wimmerets are kept moving regularly backwards and for- 
ward&, which is probably the case to a greater or less extent, the rtct 
of moving about in search of food or for change of ground must bring 
a constant change of water. With the Olark hatching-boxes, which are 
very successful for certain kinds of fish eggs, no good results were ob- 
tained, although the flow of water was much greater than in the Mc. 
Donald jars. These boxes were tricd in two ways, with a downward 
nd an upward flow of water, but the eggs remained perfectIy motion- 

and at the end of a week were in such bad condition that they hsd 
brown sway. 
experiments above described merely indicate a method by which 

h r  eggs detached from the parent may be successfully kept alive 
for a considerable length of time with sufflcient economy to commend 
the process to future practice. Had the experiments been made during 
the hatching season, more satisfactorymsults would undoubtedly have 
,been reached. It is not expected that in actual practice the eggs will 
have to be kept very long in the jars. The extensive storage basins in 
front of the laboratory will afford accommodations for large quantities of 

d”  femalea, which can be so arranged as to permit of their being 
examined from time to time and the condition of the eggs ob- . As the eggs approaoh the last stages of development before 

atching-a condition that is easily determined almost by the unaided 
eY@-they can be transferred to the hatchingjars, and the final changes 
llowed to take place uuder constant observation. As the hatching i s  
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limited to a period of about two months, it is probable that thc eggs of 
many individuals reach maturity at about the same time, and a large 
number of jars can be manipulated together. 

The principal object in hatching the eggs- in jars is to have the em- 
bryos under control immediately after hatching ; but the best methods 
of caring for the young have yet to be decided upon, and furnish an in- 
teresting problem for investigation next spring. It is probable that the 
embryos cannot be kept in the McDonaldjar, as they swim at  the sur- 
face and would soon all escape through the outlet tube. They can, 
however, be transferred to large aquaria, to the large wooden tanks now 
rigged on the lower floor for the keeping of fish, or to floating cars in 
one of the basins. The last pl?n will probably answer best when work- 
ing on a large scale, as the embryos will thereby obtain some food from 
the surrounding waters, while in both of the former cases food would 
have to be supplied them. 

A floating car suitable for the purpose has already been constructcd, 
and now contains a number of berried lobsters, which it is proposed to  
keep over winter, if possible, in order to observe whether any hatching 
takes place during that season. This car is constructed on the plan of 
the ordinary fish cars, the openings being covered with a fine-mesh 
brass-wire cloth to prevent the escape of the young, but with the 
meshes large enough to permit of the entrance of such small life as the 
embryos would be likely to feed upon at the surface. The dimensions 
of this car are 5 feet long, 3 feet wide, and 2 feet deep, but larger cars 
wili be used if necessary. It is now moored in the outer basin, opposite 
one of the openings in %he wall, where it receives the full force of the 
current. A few McDonald jars will also be kept in operation, with lob- 
ster eggs, during the entire winter, for purposes of observation. 

It is not known how long the young can be kept in confinement, nor 
at what age it would be advisable to turn them over to  the care of 
nature, but it will probabIy be possible to transport them alive to any 
other portion of t'he eastern coast, as the distances are nowhere great. 

NoTE.-since the above was written, a letter has been received from 
Capt. H. 0. Chester, superintondent of the Wood's Holl station, givipg 
an accou~t of the hatching of a few lobster eggs in one of the McDonald 
jars early in November. The eggs were detached from the lobster and 
placed in the jar November 5 ; they began to hatch November 8, three 
days afterwards, and continued hatching for a, few days longer, but 
only about 50 young ones were observed. The remainder of the eggs 
are still in the jar, in good condition. A few of the embryos were 
transferred to an aquarium with running water, and others to a small 
vessel in which there was no change of water. The former lived about 
20 hours, the latter about 36 hours. The temperature of the water in 
the hatchingjar November 6 was 64.30 Fahrenheit; on the 6th, 660; 
agd on the 7th and Sth, 660. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 23 

NEUEBSITY OF BTTXMPTING THB ARTIFIUIAL PROPAGATION OF LOB- 
STERS. 

In a report to the U. 8. Commissioner of Fish and Xisheries, on the 
lobster fishery of the United States, now in course of publication, tho 
writer has given an account of what is known regarding the habits and 
abundance of both the American and European species, which differ 
but slightly from each other struaturally. The investigations on which 
tlrat report is based confirmed the fact, previously well known to those 
acquainted with the industry, that the abundance of lobsters, as well as 
their average size, has been ripidly decreasing from year to year on 
many portions of the coast, ever since the fishery has been vigorously 
pushed. A study of the habits of lobsters indicates that such a decrease 
is far more possible with that species than with the true fishes, which 
are, as I I  rule, more secure from the attacks of man. 

That a decrease has taken place, and that in some regions it has 
amounted ,to a serious loss, is attested by the statements of numerous 
fishermen and dealers, which are quoted a t  some length in the report 
above mentioned. 

All the States inhr6sted in the lobster fishery, excepting New Jersey, 
whose fishery is small,’ have enacted protective laws; but, either because 
these laws are inadequate or are not properly enforced, they have failed 
to stop the decrease, though they may have checked it more or loss. 
As a result, the fishery is fdling off in the United States, and we aro 
even uow dependent, to & greater or loss extent, on the British Prov- 
inces for the supplies of our larger markets. The same trouble exists 
in Europe, where the lobster fishery is, of course, of much older date 
than iii this country, and where it has been controlled by legislation fpr 
Inany yeais. Many elaborate reports have been published upon tho 
European fishery by experts ,appointed to investigate its condition ancl 

eds, but they are apparently a t  as much loss there as we are here 
gardirig the methods and benefits of protection. In Norway, which 

Country possesses the most important European fishery, they have, as 
st resort, sought relief through the aid of artificial lobster culture, 
experiments to that end have been carried on for several years. In  
United States, where the methods of fish culture are best under- 

d have been most productive of beneficial results, it is natural 
ose that tho same course would have been often suggested, ancl 

has really been the case., None of the trials up to this year havo, 
been mado according to the most approved methods of fish 

ion, and insufficient means for oarrying on any such practicd 
Xperiments with respect to salt-water species of b h  have alone. pre- 

ed the’ Fish Oommission from engaging in this work before. 
would be impossible, within the limits of this paper, to oite even a 
ion of the evidence bearing upon the decrease of lobsters which has 



24 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

been collected, but following are a few of the remarks with which this 
subject is introduced in the report already referred to : 

“.An illustration of the rapidity with which the lobsters of a small area’ 
may be caught up, is furnished by a salt-water inlet on the coast of 
Maine, in which lobsters were at one time very abundant. This basin 
opens directly into the sea, and is sufficiently large to have afl’orded a re- 
munerative fishery to several lobstermen. Two years’ time was sufficient 
to reduce the supply of lobsters to such an extent that fishing became 
unprofitable. After an interval of about five years they again became 
abundant, and the supply was once rgore exhausted. Had this inlet 
not been so situated that it readily received supplies from without, it is 
probable that it would have required a much longer time to become 
replenished. 

“On a much larger scale ahas been the depletion of the once noted 
grounds about Cape Cod, Massachusetts, which at one time furnished 
nearly all the lobsters consumed in New York City. In the early part 
of the century, this fishery was entirely in the hands of fishermen from 
other States, priucipally Connecticut, who came to Cape Cod with their 
smacks, and, after catching a load, carried it to New York or Boston. 
As early as 1812 the citizens of Provincetown realized the danger of 
exhausting the grounds about their town, and succeeded in having a 
protective law passed by the State legislature. More or less stringent 
regulations respecting the lobster fishery of Cape Cod have been in 
force from that time down to date, and theg have probably done good 
service in prolonging the fishery; but the period of its prosperity has 
long since passed, as continuedoverfishing has so exhauuted the grounds 
on almost every portion of Cape Cod that they are no longer profitable 
even to the few men who still set their traps there. From the sketch 
of this region, given further on, it  will be seen that the decrease has 
not been a temporary one, although an entire rest for EL long period of 
time might p6ssibly allow it to recover more or lese of its former abun- 
dant supplies. As it is, no large catches are now made, and but few 
lobsters are, carried away from the Cape. 

(6  The immediate vicinity of Provincetown has suffered most in this 
respect, but scarcely more than any portion of the coasb from that town 
to Boston on the one side and to New Bedford on the other. A delay 
in the publication of this report enables the writer to add a note for the 
southern portion of this region, covering the $eriod down to July, 1885. 
Vineyard Sound proper and tho vicinity of Wood’s Holl, Mass., have 
afforded but poor ca,tches for a number of years, but the region about 
Gay Head has continued to attract the lobstermen down to the present 
time. Each succeeding year, however, lobsters have appeared to be 
less plenti€ul, and during the spring months and June of 1885 scarcely 
anything has been done. The fishermen are discouraged, and are forced 
to attribute the scarcity to overfishing, the possibility of which many 
of them have all along denied. At Cluttyhuztk Island the catch for 
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1886 was less than one-fourth that for 1880, and the same was reported 
Of the remainder df the Hlizabeth Islands, No M‘aI17s Land, and Gay 
Bead. 

“In the waters of Rhode Island and Connecticut a large decrease of 
lobsters is reported by many of the fishermen, and the increased catch 
for the few years preceding 1880 was obtained only by the use of a much 
larger number of traps than wm employed formerly. Although the 
fishery in those States was begun very many years ago, it is only within 
Comparatively recent times that it has been extensively carried on. 

“On the coast of Maine the evidences of decreaae are very stroug, 
espeaially as regards the shallower areas, but the rapid extension of the 
grounds into comparatively deep water has made the actual decrease 
less apparent. The rocky bottoms of the coast of Maine are also sup- 
Posed to afford the lobsters greater protection than the sandy ones to 
the south, and in many places the traps cannot be set as closely together, 
nor is it probable that the lobsters in such localities move about as 
much in search of‘ food. 

“The greatest decrease has occurred within the past 15 to 20 years, 
or since the establishment of numerous canneries and of the perfeckd 
methods of transporting fresh lobsters to all parts of the country. The 
demand being so much greater than the supply, there are no restrictions 
OU the amount of the catch beyond those imposed by the State laws or 
resulting from the soarcity of lobsters. Fish are among the greatest 
enemies of the lobster, and cod are known to consume enormous quan- 
tities; but nature has provided against their extinction by such means, 

The above remarks were based mainly upon the fishery investigations 
of 1880, since which evidences of continued decrease have been con- 
shntly received. About a year ago, a prominent Boston dealer wrote 
that he was receiving large quantities of lobsters from Nova Scotia, &S 
the Maine fishery was totally inadequate to supply the demand, the 
amount obtained from that State having been less than in previous 
Years, . 

h e  of the strongest evidences of decrease in abundance is afforded 
bY the continuous decrease in the average size of the lobsters sent to 
the rnmkets. The exact amount of this decrease is not determinable, 

no records bearing upon this subject were made prior to 1880, but 
e fact wa9 granted by the fishermen and canners, even in those re- 

ere a perceptible decrease in numbers WM not admitted. The 
weight of the lobsters marketed in most places in 1880 was 
d to be about two pounds each. A New Haven correspondent 

ated that the average length of the lobster sold in the markets in that 
Place in 1880 was about 106 inches, and the average weight about two 
pounds, against an average leugth of about 13 inches and an average 

ight of about three and one-half pounds 20 yesrs ago. In  Boston 
e market lobsters ranged but little above the limit in size permitted 

nd it is man alone who has disturbed the balance?’ 
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by the State laws, and that seenw to be the case nearly everywhere. 
In Portland, Me., the average length of the 1obstel.s marketed in 1880 
was about 104 inches, and in Boston 11 to ll& inches, while in New 
York City the range in size was from 104 to 15 inches. 
. The facts above stated apply only to the %larger distributing centers, 

where custom had prescribed the minimum limit in size of the lOb6t0rs 
marketed, before protective laws were enacted. At that time there was 
an abundance of large lobsters, and the smaller individuals were re- 
garded  ah^ of little account for the fresh trade. They have, however, 
been -used foT a long time by the canneries on the coast of Maine, by 
the fishermen as bait, and to supply local, denands. The quantity of 
lobsters consumed, measuring less than 10 inches in length, is, there- 
fore, very groat, and on some portions of the Maine coast the canneries 
make use of only those that are too small for the fresh-market trade. 
In fact, the greater proportion of the lobsters now canned are less tlian 
10 inches long. Prom these statements it will be seen that there is tt 
steady demand for lobsters of all sizes, and that but a limited pro- 
tection is afforded either by lams or custom. 

RANGE AND MIGRATIONS 03' LOBSTERS. 

The American lobster has been taken as far south as off Cape Hat- 
teras, N. C., where a single medium-sized individual (13 inches loug) 
was dredged from a depth of 49 fathoms, by the Fish Uommission 
steamer Albatross, i n  1884. Two or three examples have also been re- 
corded from the northeastern part of the sea-coast of Virginia, but the 
Delaware Breakwater may be regarded as practically the southern limit 
of its range, although it is not at all common at that place, and is rarely 
fished for. Lobsters are somewhat more abundant off Atlantic Oity 
and Long Branch, New Jersey, where they afford a limited fishery, and 
in New York Bay and the adjacent regions they were at one time quite, 
plentiful, but overfishing and the pollution of the waters have almost en- 
tirely exterminated them there. Passing eastward through Long Island 
Sound, they gradually increme in abundance as we approach the Block 
Island region, and from there to the extreme northern limit of the coast 
of Massachusetts, wherever the bottom mas suited to them, they were 
formerly exceedingly abundant. The first important fishery originated 
aloug this section of the coast, Cape cod at one time having furnidietl 
New York City with nearly all of its supplies. Tho sandy shoros of 
New Hampshire are not so prolific in lobsters as are those of either of 
the adjoining States. Naine is now the principal Rource of supply for 
all the larger markets of this country, the yearly fishery of that; State 
greatly exceeding in quautity and value those of all the other States 
combined. 

Most of the British maritime provinces abound, in lobsters which 
especially plentiful on both the ocean and gulf coasts of Now CBruns- 
wick and Nova Scotia, theso two countries now affording the most ex- 
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hnsive lobster fishery in the world.. They appear to be much less com- 
mon in Newfoundland and Labrador, possibly because they have been 
less fished for there. 

Lobsters are not kpown to migrate, excepting over very short dis- 
t&nces, mainly in the spring and fall, when they change their grounds, 
moving into deeper water on the approach of cold weather, and return- 
ing nearer to the shore in the late spring;. The fall migrations are 
Solely for the purpose of escaping the cold of winter, the shallower sum- 
mer grounds probably furnishing a better supply of food. The extent 
of the movements depends more or less upon the character of the coast, 
for where the bottom slopes off very gradually they will need to go a 
much greater distance to reach a suitable depth of water than where 
deep holes occur near their summer grounds. The summer fishery is 
mainly in depths of a very €ew to 15 or 20 fathoms, the winter fishery 
in 25 to GO fathoms. On the coast of Maine the traps are sometime8 
&et in such shallow water that they lie partly exposed at low tide: Por- 
merly some fishing was done along the shores by means of gaffs and 
diPnets, but lobsters rarely occur in such favorable localities now. 

I t  is supposed that lobsters do not travel much along the coast, though 
they probably change their grounds from time to time in search of food. 
On some portions of the coast the fishermen claim to have good evi- 
deuce of the schooling of lobsters, and state that the schools appear 

disappear suddenly, indicating the possession of certain migratory 
habits, but there is no proof that their migrations extend far, and they 

very different in character from those of the true fishes. We have 
avidonce to prove that any one region has been directly benefited by 

accessions from an adjoining region, and the extent t o  which some 
cts have been depleted b;S overfishing without subsequent recovery 
ates that the supplies of one region are but little dependent upon 

f another, a t  lea& not for immediate relief. The Oape Cod lob- 
hery has been at a low standing for many years, and although 

w men have engaged in the fishery of that region for a long time, 
ere are, as yet, no signs of improvement. 

$ 1  

PJ%.WNING SEASON AND HABITS, DEVELOPMENT AND RATE OF 
GROWTH. 

obsters are found with spawn attached to the abdomen during the 
This fact is recorded of both the American and the Euro- 

s, but the length of time they are c'arried before hatching 
its of the hatching season are not precisely known. As re- 

e European crayfish, & freshwater crustacean closely related 
ster Professor Huxley states: (6 The procesa of development 
ow, as it occupies the whole winter. In late springtime or 

ummer, the young burst the thin shell of the egg, and, .when they 
ched, present a general resemblance to their parents. This is 
like what takes place in crabs and lobsters, in 

1 
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leave the egg  in a condition very different from the parent, and undergo 
a remarkable metamorpho~is before they attain their proper form.” 

The smackmen of the southern New England coast claim that the 
eggs hatch in the wells of their smacks in the greatest abundance, from 
some time in May until late in July, but that at other seasons they have 
never seen any embryo lobsters, although the smack trade in lobstera 
is kept up during nearly the entire year. During the season mentioned, 
the surface of the water in the wells of the smacks often becomes per- 
fectly alive with the young, and they may be scooped up by the hum 
dreda of thousands. This evidence is tolerably conclusive as to the 
duration of the principal hatching season, gnd determines the period 
when experimental work in artificial propagation can best be under- 
taken. The fact that a few of the eggs contained in the jar8 at the 
Wood’s Holl station of the Fish Commission hatched during November 
of this year indicates, however, that some hatching may take place at 
ot,her season8, a8 the conditions under which the eggs were kept were 
perfectly normal, the water being of abdut the same temperature as that 
of the harbor outside. Hatching is supposed to begin somewhat later 
farther north. 

The writer was, at first, inclined to believe that the hatching con- 
tinued to a considerable extent through the entire year, basing his con. 
cIusions upon the fact that, during the months of August and SBphm- 
ber last, eggs were found in various stages of development, from the 
freshly laid and totally opaque ones to others in which the dark green- 
ish yelk sack occupied .scarcely more than one-half of the area of the 
egg, the remainder being transparent and dearly showing the structure 
of the embryo. Some of these eggs, preserved in the hatchingjars, 
were carefully examined from day to day, and, although they exhib- 
ited a certain amount of progress, development was Slow. It finally 
became evident that the development of the eggs was being retarded 
by some cause, presumably the lower temperature of the water,.and 
this result, coupled with the statemerits of the fishermen, that embryos 
are seen only in May, June, and July, makes it probable that the hatch- 

’ ing of lobster eggs at other seasons is only an accidental or occasional 
occurrence. It is also not at all improbable that the young hatched 
during cold weather perish soon afber they leave the egg, as they did 
at  Wood’s Holl in November last. 

The hardy character of the lobster eggs, before referred to, favors 
the idea of a long period of development, and they appear to be we 
adapted to endure the hardships of a long winter. The rough handlin 
to whicb they were sometimes subjected, in connection with the expe 
mente of last summer, did not seem to harm them ,in the least. It 
a180 probable, from this quality of the eggs, that they are not destroy 
to any extent, in nature, un1eSS actually eaten from the swimmerets 
the parent by predaceous &shes, and that the chief assistance whi 
artificial culture can give, in an attempt to increase the supply, must 
directed toward protecting the embryos from the period of hatching. 
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Embryo lobsters are seldom seen at  the surface in the open waters 
about our coast and have rarely been taken in the towing net. Prof. 
8.1.. Smith, who has studied the younger stages, obtained his speci- 
mens during July, mainly in Vineyard Sound, near Wood's Holl, Mass. 
Nothing positive is known respecting the habits of lobsters during thQ 
&Fawning season. It has been stated with reference to lobsters mar- 
keted in Boston, tha t  berried lobsters are seldom seen measuring 10SS 
than about 104 inches in length, and it is probable that they rarely be- 
gin to spawn before attaining that size. However, a few smaller ones 
Were observed at  Wood's Holl during the summer of 1886. In a lot of 
fifty-two berried lobsters, examined at that place in September, three 
measured less than 10 inches, the smallest having been 99 inches long; 
eight were between 10 and lo& inches; ten between 104 and 11 inches; 
fifteen between 11 and 12 inches; eleven between 12 and 13 inches, and 
five between 13 and 14 inches. The measurements were made from the 

of the rostrum to the end of the telson, not including $he hairs. 
development of the younger stages of lobsters has been studied 
f. S. I. Smith, for the American species, and by Prof. G.' 0. Sars, for 
ropqan. The eggs, when first emitted, are entirely opaque and 

a dark green color, sometimes almost black. Professor Smith exam- 
b d  the well advanced eggs at  Wood's Holl, in May. They were not per- 
fectly round,, measuring a trifle more than two millimeters (about one- 

lfth of an inch) in their longest diameter. One side was still dark, 
to the unabsorbed yelk mass, and the other more or less transpar- 
showing the eyes as two large black spots, and the outlines of the 
ax and legs. All of -these features are readily made out under D 
ower objective. Soon after hatching they measure about one third 

an inch in length, and resemble in appearance and structure a low 
toup of shrimps, called the Schizopods, which are common on some 
ortions of our coast. The eyes are bright bluo, while portions of the 
odp and its appendages are marked with orange of different intensities, 

Bndering them very conspicuous objects. The swimmerets are not yet 
oped. In the second stage, which resembles the first, they have in. 
ed somewhat in size, and have obtained the rudiments of a portion 

swimmerets. In the third stage they measure about half an inch 
and t;he shell has become firmer than before. I n  the next and last 
observed, the embx'yo is about three-fifths of an inch long ; it has 

a11 of the characters in which it resembles the Schizopods, and has 
d the more important features of the adult. It still retaihs the 
inming habit and is very active in its movements, frequently 

ing out of the water by means of its caudal appendages.- This 
was frequently taken from the 8th to the 20th of July, and Pro- 
Smith thinks that the larva passes through a11 of.those stages in 

Course of a single season. The stages immediately following the 
w(3rt3 not observed. 
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The young, like the adult lobster and the crabs, increase in size by 
molting, or casting off the shell covering the body, a new shell rapidly 
forming in place of the old one. During the first season, as above de- 
scribed, the molts are frequent, and the embryos remain at the sur- 
face of the water a8 free swimmers, but how long the young, after reach- 
ing the lobster-like form, retain this free-swimming habit was not ascer- 
tained. As the lobsters increase in size, it is evident that molting oc- 
curs less frequently, and in the adults probably only once a year. 

The rate of growth of lobsters has not been determined, and at  pres. 
eut we have no means of telling the age of a lobster measuring 10 inches 
in length. A few measurements have been made showing the amount 
of increase at certain molts, but it is not always constant, even for lob- 
sters of the same size, and not knowing the frequency of molting or 
shedding, we have no way of computing the’ rake of increase. One lob- 
ster measuring 8 inches before shedding was said to measure 10 inches 
after shedding; another, 10 inches before and 12 inches after shed- 
ding; a third, lo& inches before and 113 inches after shedding ; a fourth, 
log inches before and 12 inches after shedding. Ten-inch lobsters are 
probably at least fire or six years old, but such estimates are only the 
result of guesswork, and may be very far out of the way. 

EXPERIMENTS PREMOUSLV MADE IN LOBSTER UULTURE. 

111 the United States the only practical attempts that have yet been 
made toward $he artificial propagation of lobsters have been in connec- 
tion with the so-called ccparking” of lobsters-that is to say, their pro- 
tection in large inclosed natural basins, primarily for the purposo of 
perfecting them for market, and of retaining conveniently at hand at 
all seasons a large reserve stock. In  these parks the young lobsters 
taken by the fishermen are allowed to attain the adult size, the soft- 
shelled individuals to become hardened, and injuries to be repaired. 
Under such natural conditions, it  is reasonable to suppose that the 
breeding habits would continue normal, and that large quantities of 
spawn would be hatched ; but whether the young would survive and 
increase in sufficient numbers to render the scheme profitable, if car- 
ried on for this purpose alone, has not been determined, though none of 
the projeots had been continued long enough to give satisfactory re- 
sults, at last accounts. Two mch parks in the United States have beon 

% specially called to our attention. The first was established on the coast 
of Massachusetts in 1872, and was afterwards abandoned, though for 
what reasons we do not know. The second was started in 1879 or 11150, 
on the coast of Maine, and is, we believe, still in operation. 

The latter is a small inclosed bay, with 9 narrow ontrance, through 
which the pa8sab.e of all objects above a very small size is prevented 
by a screen of wire nettiug. This bay had prcvionsly furnished good 
lobster fishing, and was much resorted to by fishermen. It contains a 



BULLETIN O F  THE UNITED STATES FISH CQMMISSEON. 31 

h n d a n c e  of food suitable for lobsters, and towad the center has a 
“38Bucient depth of water, with soft bottom, to afford some protection to 
’the lobsters during the colder part of the year. Into this park Imge 
VUrtntities of soft-shelled lobsters, of lobsters minus one or both cl&ws, 
W well as of young individuals under the legal size of 10 or log inche8, 
h v e  been placed for growth and repair, and it is claimed that the 
rQsults have been very satisfactory in that particular. At the begin- 
h g  of cold weather the lobsters retire l o  the deeper parts of the bay, 
Qnd at times, when the water has been calm and clear, they have been 
ob8erved almost completely buried in the mud, with only their feelers, 
QYes, and a small portion of the front of the m a p a x  exposed. Many 
of the injured lobsters f i r~ t  placed in the park were females with spawn, 
and Rime then berried lobsters have been purposely added from time to 
time. Young individuals of different sizes were said to have been 

ndant at last accounts, but in an experiment of this character a con- 
rable lapso of time is required to test its merits. As such parks do 
depend for their practical success solely upon the rearing of the 

ng, but rather upon tho perfecting of market supplies, which come 
Qm the traps in poor condition, it is poaaible that they may be made 

to Pay if carried on economically. Their effect upon a general increase 
Of RUpp1iel.r would probably never be very great. 

Bo far as we are aware, experiments upon the propagation of lobsters 
iU &rope have been confined mainly to Norway, and were conimenced 

in 1873. The first report upon this subject was published in 1875. 
! b e  berried lobsters were kept in boxes, constructed so a8 to retain the 

after hatching. The young remained alive for several weeks, 
their habits and the causes of their destruction were carefully 
ied. Thci results of these experiments will be of great service in 
treatment of the young at the Wood’s Holl Station next summer. 

nevig’s inore recent investigations in the same line have been 

TRANSPLANTING OB LOBSTERS. 

f great interest in connection with the artificid propagation of lob- 

mia, and on thd laat trial succeeded in planting o numbor of liv- 
dividuals near the mouth of Ban Francisco Bay. As full accounts 
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The successful triinsplanting of lobsters must depend upon the new 
region affording conditions sufficiently like those of the old to favor the  
growth and reproduction of the species ; but the relative conditions of 
different regions hare never been carefully studied with this object in 
view, and we are to-day unable to state precisely in what manner the 
Pacific coast waters agree with, or differ from, those of the Atlantic 
coast. Neither the teniperatures nor the specific gravity of the waters 
of the two coasts have been compared, and it is only through incidental 
experiments that the fact has been ascertained that a few species from 
each coa8t are able to live and thrive upon the other. The conditions 
that are essential to, or control the existence of a species in a new region 
undoubtedly vary more or less according to its organization, and the 
effects of changes of location upon the higher crustacea have been but 
little studied, if a t  all. Above all the new-comer must  have the power 
to sustain itself in the struggle for existence with those forms which 
already occupy the ground, and have been accustomed to i t  from long 
habit. Careful studies and experiments in this line of research, with 
reference to marine forms, would be of great practical benefit to the 
aims of the Fish Oommission, and would probably lead to the trans- 
planting of many kinds of marine products to regions which are now 
poorly supplied with edible forms. 

A sort of transplanting of young lobsters has been going on along the 
New England coast, and especially the southern portion of it, ever since 
the well-smack lobster trade began. The fact was mentioned above that 
immense quantities of embryo lobsters appear at the surface of the wells 
in the carrier smacks during the hatching season, and as the smacks jour- 
ney along they work out through the holes in the bottom of the wel1, 
and are thus constantly adding to the supply of the regions through 
which the smacks pass. It is unquestionable that the abundance of 
lobsters on the southern New l3nglctnd coast has been partly kept up, 
and probably increased at times in the past, by this transplanting of the 
young, and this fact was noticed and referred to over thirty years ago. 
The fishermen hare the greatest respect for the embryo lobsters that 
appear in the wells of their smacks, and take great pains that 110 harm 
shall come to them. 

Numerous accounts have appeared in the newspapers, from time to 
time, since this tramplanting occurred, to the effect that many young 
lobsters, supposed to be the progeny of those brought over by 
Stone, had been taken by the fishermen in the vicinity of San 
Careful investigation, however, has failed to substantiate the 
and the few small lobsters, 80-called, that have been referre 
uralists, have proved to belong to mother related genus, quite 
on the California coast, but the species of which never grow to 
of more than 3 or 4 inches. 

WASHINGTON, 1). O., December 16,1886. 
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Vol. VI, No. 3. Washington, D. C. Feb. 18, 1886. 

9.-NEW ENGLAND FISHERIES I N  SEPTEmBER, 1686. 

B y  We A. WILCOX. 

September is the beginning of the end of the season’s work; and the 
Grand Banks, Greenland, and Iceland fishing vessels have most of them 
returned, but the mackerel fleet will remain out a few weeks longer. 
By the close of the month most of the small boats engaged in shore 
fishing off the coast of Maim will have hauled up. 

During the past month the receipts of fish at Gloucester, as com- 
Pared with those of the corresponding month last gear, shorn a gain of 
640,500 pounds of halibut; a falling off of 353,000 pounds of codfish, 
GD,4G?, pounds of other ground-fish, and 51,157 barrels of mackerel. 

The catch of codfish, for the number of vessels engaged, has been an 
average one. The Grand Banks fleet returned with full fares. A less 
Qurnber of T-essels having been engaged accounts for the decrease in the 
aggregate receipts. The mackerel fisherx, which gave promise of a 
large catch, shows a heavy falling off from August, as welLas from-the 
corresponding month of last year. During the entire month the body 
of mackerel appeared to be new shore around the rocks, making it 
almost impossible to take them with seines, with which the catch is ex- 
clusively made. The shoro fleets, numbering from 250 to 300 sail, have 
followed the fish from the Bay of Fundy to Cape Ann, in nearly all cases 
finding the fish near the rocks and shore. Every day seines were badly 
torn and damaged, while the catch, if my, was light, disappointing, 
and in most cases unprofitablo. 

During the month from 12 to 15 vessels have remained in the Gulf of 
St. Lawrence, occasionally finding fish abundant, and at other times not 
finding any. A fair catch, however, was made during the month. 

Swordfish have been more abundant than for years, the catch being 
~OStly taken in the Bay of Fundy and marketed at  Boston. 

Alemires (glut herring) have continued remarkably abundant all 
alOUg the eastern const, and mackerel seines have often been filled with 
them, and the fish released. The only attempts to save these fish have 
beell by the small steamers and vessels engaged particularly in ‘this 
catch, Polling the fish to the oil factories a t  Boothbay. Steamer Mabel 
Bird, of Portland, reports having taken 3,000 barrels. 

Shore herriiig arrived earlier than usual, were of large size, fine qual- 
%, and for a few days very plentiful. On September 22d and 23d, 1,800 
barrels mere taken in nets set in Gloucester harbor. A storm an the 
24th badly damaged the nets and drove the fish out. Along the eastern 

Bull. U. 8. F. a,, 8G-3 
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coast, off Wood Islaud, and other localities in Maine, herring xere re- 
ported abundant, but owing to fewer vessels having been engaged, the 
catch was much under the average. 

GREENLAND AND ICELAND HALIBUT FLEET. 

During tho past month most of the vessels from the United States 
engaged in this far-away fishery have returned. With one exception 
thex belong to  Gloucester. The following is the list of vessels (all 
schooners), with dates of sailing and return: 

Icelnnd. / I  Greenland. 

I Returned. 

Sept. 21 

Sailed. 

Apr. 18 
June 16 
Apr. 14 
June 16 
Apr. 22 

Name. , Sailed. Returned. 
-___ 

AlieoM. whliamst ... .-__-. Apr. 21 ..__ _ _  .._. 

1 -  

Carrier Dove.. . .-. . . -..-.-.. 
DavidA. Stor .......-..-.. 
Marguerite ._ .-.. _...- -..... L i e s i e ~ .  ~ a d o i i  ..--...-.-. 

*Of Beverly, Mass. t h a t .  

None of the vessels made full fares. Off Greenland the weather was 
reported good and fish scarce, while off Iceland fish were more abund- 
ant, but stormy weather prevailed much of the time. Capt. John Cous- 
ins, of the Carrier Dove, reports as follows : Sailed from Qloucester on 
May 15 ; arrived off Iceland June 23 ; left August 9 ; arrived at  Glou- 
cester, September 10. On arriving at  the fishing grounds found the 
coast entirely surrounded by ice at the northern part of the island, 
where all the fishing was done. No halibut being reported on the 
southern coast, we had to wait about a week for.the drift ice to clear. 
After that, ice was reported outside of the fishing grounds, but occa- 
sioned no trouble. Fished entirely with trawls set from 20 to 40 miles 
from the shore. Fished only for halibut, which appehred to be in spots. 
The catch waa variable, some d a p  only a few being taken, and other 
days a fair catch was made. We were obliged to change our location 
every day, having apparently caught all that were on a particular 
spot: During most of the fishing the weather mas very blustery, 
with strong easterly wind much of the time. About 150 sail, mostly 
topsail schooners, from France, Norway, and England, were hand-line 
fishing for cod ofl' the coast. Most of the foreign vessels were from 
France. The catch was mostly cod, with a small amount of cusk, had. 
dock, and ling. The vessels from the United States fished for halibut 
only. These halibut arornge 100 pounds each; near shore they run of 
small size, some not over a pound. Sharks were very plentiful, and 
catching them for their oil was made a, business by the natives. No 
fishing, except by natives, is permitted within three miles of shore, a 
Government steamer keeping watch along the coast to see that the 
veusels comply with the law, 

Mny 15 Sept. 10 
bpi.. 20 Sopt. 6 

Apr. 28 Sopt. 23 
~ p r .  zi s+. zo 
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From the log-book of the Xarguerite and the report of Capt. Oharles 
8. Johnson the following account is taken: 

Sailed from Gloucester Bpri128 ; arrived May 22; sailed for Green- 
land, to complete the voyage, July 17; arrived there July 27; sailed 
August 27; and arrived at Gloucester September 23. 

On May 9, met drift ice and numerous bergs in latitude 480 7" north, 
aongitude 480 8' west. 

May 10, saw heavy field ice in latitude 490 2g1, longitude 4So 29'. 
May 11, no drift ice but many bergs, most of them aground; latitude 

4f30 28l, longitude 480 8'. , 
Mag-13, two bergs were seen in latitude 470 2Ci1, longitude 450 31'. . 

. May 13, dear water; temperature of water, 520; of the air, 590. 
May 20, ari immense berg was seen aground; ran alongside, and 

sounded, finding 250 fathoms. Measured the berg and found it 610 feet 
~ u t  of ~vater, or total from top to bottom, 2,110 feet ; measured nothing 
but the height, but estimaked it at  three-fourths of a mile wide, and 
from 14 to 2 miles long ; water alongside of the berg, 430; air, 450; lati- 
tude (530 501, longitude 260 4(i1. 

Captain Johnson reports much of the time during 'his stop that the 
weather was very unfavorable for fishing. No fish were to be caught 
withitl3 miles of shore, a Danish cruiser keeping match to see that the 
lam mas not violated. No fishing license is required or any charges, 
except the port charges, which vary according to the tonnage of the 
vessel. On the Marguerite, of 103 tons, the lighthouse charge of 30 
crowns [about $81 was collected once. For the first three times a 
vessel e~lters a port, 5 crowns harbor tax is collected each time. After 
paying three tirnes a vessel can enter as often as they please free of 
any charge. These are the only charges made by the Gove~ument. 
The storage and temporary care of salt and other goods left on shore 
is collected by private parties, and i t  often alnounts to a considerable 
sum, and has given rise to reports that excessive fees were collected for 
the privilege of fishing, Reporb have also been made that much ob- 
jection was offered to landing and that in some cases a, decided refusal 
was made, both a t  Greenland and Iceland. Captain Johnson reports 
no trouble whatever, and nothing but kind and pleasant treatment from 
the officer8 at both places. Salt can be bought cheaper at  lceland than 
here. The halibut and cod-fishing grounde are located a t  the northern 
and eastern part of tbe island ; halibut were taken on tr'awls set in from 
30 to 90 fathoms; average meight of halibut, 100 pounds. 

Between Iceland and Greenland clear water was found all the way. 
On July 22 met field ice to the southward of Oape Farewell. When off 
that cape found a narrow channel; passed into and through it for 180 
miles, it being from 1 to 10 miles wide. This took them around Oape 
Xarewell and of?' Cape Desolation. On July 24 passed in full sight of 
and within one mile of Cape Farewell. With the excleption of a few. 
bergs, the harbor was free of ice. 
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For a number of yeass large-sized mackerel, that would inspect as No, 
1, hare been scarce both in American and Provincial waters. The catch 
of this season will inspect iuostlg as No. 2, a very small proportion o f  
large-sized or No. 1 fish being taken. Some Fears large-sized mackerel 
have been found in immense numbers early in the seasou before passing 
Long Island Sound, after which only a small proportion of large fish 
mere seen during the entire season. Where the large mackerel wuut to. 
has been a mystery, and a subject of much conjecture. If this question 
is not partially solved, it is certainly of much interest, and may lead to. 
valuable results in the near future to know that during this season large 
bodies of extra-large mackerel were seen off the Labrador coast. Captain 
Johnson, of the Marguerite, reports that on September 5 and 6, Temple 
Bay, at the northern end of the Strait of Belle Isle, was full of large- 
sized mackerel. They were also found abundant as far north as St. 
Lewis Sound, longitude 650 45/, latitude 620 30/. At these points the na- 
tive fishermen were seining codfish, and would take large quantities of 
mackerel in their nets, but would not save them. The natives reported 
that for several years, of late, during August and September, mackerel’ 
have been plentiful. No small mackerel, or any, except large fish, were. 
Heen in that section. This sewon, at the date mentioned, the fish were. 
fat. Captain Johnson says that those which he saw would more than 
reach across a barrel, not over one hundred fish being required to fill LE. 
packed barrel. Vessels that were trading along the coast packed a few- 
barrel s. 

Capt. Valentine Doane, of Harwichport, Mass., being on a business. 
trip along *he Newfoundland and Labrador coasts, writes, under date 
of July 28, that mackerel of large size were abundant at Chateau Har- 
bor, Labrador. AB the letter has much of interest in connection with 
the  fisheries of that section, some extracts from it are here given : 

LABRADOR AND NEWFOUNDLAND FIsHEaIEs.-There are several 
other harbors near by-Henly, Antelope, Granville, Pitts Arm, &c.-all! 
small, but each with i t8  own peculiar features, and all with the one busi- 
ness and the sole and only thought-fishing, The men catch the fish, the. 
women dress and cure them. The home8 of these people are miserabls- 
huts and shanties, and yet all are happy and contented, and apparently 
without a thought of ever having anything better or that there is any- 
thing better in the world. I should judge by observation, after visiting- 
all the inlets and coves hereabouts, that there might be 300 persons 
about here now. It is the most desolate and forlorn looking land I 
ever saw. The people are sober, honest, industrious, moral, tidy in 
their appearance, and keep the Sabbath in the strictest sense. We 
are waited upon regularly by boats that bring us fresh aalmon, cod, 
herring (equal to our No. 1 mackerel), trout, and I have had, to mysur- 
prise, twenty-flve or thirty fresh mackerel. We also find good clams- 
here, and I am surprised to me the natives stare at us as we dig clamsr 
The7 never use them, even for bait, and mackerel they not only wilh 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 37 
Qot eat, but will not save them. They find them‘ in their nets among 
*he herring, and until I came and promised to buy them, they would 
not save one. Nom they all understand that I will buy them, and I 
&ope to pick up a few barrels of nice ones, One boat’s crow came in 
.Seaterday and reported a large school of mackerel in  one of the coves 
.on the outside ; but there are no seines here that will answer for taking 
mackerel, and so nothing was done about it. I think there mill bo one 
mackerel seine and boat here another year, though they tell us that 
there have been no mackerel seen about here before for several years, 
and that they cannot be relied upon. But I a m  satisfied that there are 
.good mackerel about here now. I found a t  St. John’s, Newfoundlsnd, 
that the reports from all sources about the island regarding the fish 
crop for the present season were very discouraging. One of the largeet 
dealers told me he could see nothing but starvation in prospect for many 
Qf the outports. He said they exported from St. John’s alone last year 
1,000,000 quint& of dry cod, and that the crop last year mas only two- 
thirds of B catch, and he feared this year’s crop would fall far belorn 
that ; and the dealers were all very gloomy. And in passing along the 
was t  from St. John’s to this place on the steamer me called a t  nineteen 
‘different harbors, and on the Labrador coast at six harbors, and with 
‘only one exception they all reported no $fish. I‘ The poorest fishing ever 
known in this harbor,” was the universal complaint, and certainly they 
looked as if they mere telling the truth, for there sa8 hardly anything 
? h l t  the shges or flakes to indicate what they were used for. We took 

a t  one harbor 125 tierces of salmon and a t  another 450 cases (four 
dozen each) of mnnecl lobsters, and should judge that the catch of 
8ahon and lobsters all along the coast had been fair, but I am told that 
Iti is never large. The herring have also been very scarce and smaller 
Than usual in size, but a t  this point, and within G miles of this, there 
‘&as been a good;fair catch of herring within a fob days, size large and 
quality excellent,, better to eat fresh than mackerel at this season of the 
sear. I have spoken so far only of the boat-fishing. That is what they 

their shore-fishing. There are probably 1,000 sail of vemels owned in 
and Labrador, principally on the east and the west coast 

Qf Newfoundland, that are engaged exclusively in the cod flshery, and 
June 15 to October 15 their fishing ground is along the coast 

af Labrador. From this fleet there have been as yet no reliable reports; 
rumors. But in every harbor we stopped st there mas a rumor 

‘Om the fleet up tho coast that they were doing very poorly,” and I 
heard here witbin a day or two that up to July 15 the fleet bad 

‘One but very little ; and as a11 agree that the best of the season is gone 
bhen August begins, it looks very gloomy for the cod fishing of New- 
foundland. I n  addition to the boats used about the shore for cod fish- 
% I find in general 11se the Yankee invention, traps aud seines, and 
most of the fish taken this soa$on have been takeu in seines, regular 
Durse.aeines, though not near so large as our mackerel seines, and they 

.. 
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George‘s Bank .............................. 
Brown’s Bank. .............................. 
Grand Bnnke ................................ 
Grand Uenks’ .......... ._.:. ................ 
Grand Bankst ............................... 
Nova Scotia. Cape Shore .................... 
N e w  Endand shore. ........................ 
Greenlag& Flemish Cap. .................... 
Ioelnncl.. ................................... 
La Have Bnnk .............................. 
,Bay of Fiindy ............................... 
North Bay, bi railrod ...................... 
North Bay, by eteamer to  Boeton ............ 

Total. ................................. 

handle them verJr skilfully. I also notice that as far as I have seen iru 
Labrador the fishing boats are in most cases American build, “lap- 
streak,” handsome, able boats, and the men are proud of them. 

During January, February, and March last, three cargoes of codfish 
were exported from Provincetown, Mass., to Portugal, but owing t(p. 
to the very high duty ($2.60 a quintal) the shipment did not realize 
much, if any, more than if sold in the home markets. Yet, from these 
shipments a number of interesting results hare grown. The crews of  
the three vessels mentioned were Portuguese fishermen that had long 
fished on the Grand Banks in vessels from Provincetown. On arriving 
at Lisbou, and speaking of the work, catch, &c., of the American fish- 
ing vessels, some persons became interested, engaging as many of t h e  
crew a8 they could to go in vessels for them and show them the Yankee 
way of fishing. An agent was sent over and four vessel8 were pur- 
chased, one each from Plymouth and Wellflest and two from Province- 
town, and fitted for the Grand Banks, the crew being Portuguese fisher- 
men of Provincetown. These four vessels secured full fares of codfish, 
which were taken direct to  Lisbon, the crew receiving $400 each and 
their paseage back to the United States by steamer. Vessels that mere 
fitted at Portugal, and manned by men from there, are reported as re- 
turning with no more than half fares. Lately an agent has beeu senb 
to  Massachusetts to engage crews for next season ; boats (dories) have 
been ordered from Salisbury, Mass., and a number of vessels from Lis- 
bon will early in the spfing come to Massachusetts for supplies an& 
men, going froin here to the Grand Banks, thence to Portugal. It is ex- 
pected that a large portion, if not all, of the Portuguese fishermen of 
Provincetown will engage in these vessels from their old country.. 
This demonstrates the superiority of New England methods of fishing 
over those of the Old World. 

Receipts o f f a h  at Gloucester, Maas., i n  September, 1085. 

- 

From- 1 Fares. 1 Codflsh. ~ Halibut. 1 Bake. I Pollook. 

I------- 
Pounds. Pounds. Pounde. ’ Pounda. 
3,207 COO l G 2 , Z O O  ........................ 
1,015,000 1,028,600 ........................ 
2,020,000 24,000 ........................ ............ 20,000 ........................ 

483,000 .................................... 
20,000 ............ 41,000 47,000) 
180,000 340,000 ........................ ............ 582,000 ........................ ............ 218,000 ........................ 

7,000 .................................... 

70: 000 300 ........................ 

................................................ ................................................ -------- 
4 052,000 2,856,000 41,000 47,00@ 

148 
1 

7 
1 

11 
128 

a4 

a 
4 
8 
1 
a 
a 

858 
- 
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From- Sword5sh. Herring. 

Pounds. Barrels. 
George's Bnnk ..................................................................................... 
Blown's Ihnk. ....................................................................................... 
Grand Banks ........................................................................................ 
Grand Banks*'. ...................................................................................... 
Grand Bankst.. ..................................................................................... 
xora Scotia, c a  e shore.. 

Icelnnd.. .'. .................................................................. 
La Hare Bank ...................................................................................... 

of Funtly. ...................................................................................... 

.............. New Enwland store. 12, 800 000 
GrOcnla& Flemish Cap. .................................................... 

Barbor nets .................................... 2,535 
North Bav by rnilrond ........................................ 
North Bu5,'by ateamer to Boston.. .............. 1 .............. 

Receipte of J'ish at Gloucealer, Naaa., Septeinbw, 1885-Continued, 

Mackerel. Halibut 5ns. OiL 

Barrela. Barrela. Bamela. 

........................................................................... 
24,643 .............. 20 

122 .......... 
107 .......... 

...................................... 
1,227 ........................ 

710 ........................ 
Total ........................ 1 12,000 1 3,135 I 26,680 1 229 I 20 

Other receipts: dry 5sh from Mninc 1 050 quintals hake; 400 quiutnls cod; 450 quintals hnddook. 
*subject to duty from Britiah vesa$s.' 
tpresh Ash, dufi  free from British veesels. 
Location of the New England  f i h i n q f i e t  d u d n  tha Zast week of Septcmber.425 sail maokerel 

between Cn e Cod aud Portland, Me. 25 suil, maclerel, off Nova Scotia and in Gulf of St: Lawrence: 
85 sail halieut on the Grand Banks in latitude 440 to  440 12' longitude 490 12' to 490 26'. SO sail, 
codtlsd on the 'Grand Banks. 140 sad codfiah on Geor e's and'Brown's bnnks, in latitude 410 to 430 
longit;de (150 30' to 090. 5 sail codfih off  ova Scotfa. 1'75 sail, ground-fishing, off New England 
0oaet. 60 sail, herring, off Ne$ Englanh const. 

10.-NEW ENGLAND FISHERIES I N  OClTOBER, 1885. 

B y  W e  A. WILCOX. 

October 3, the month opened with strong NE. winds; to-day, ia 
dense fog, light rain, with thunder and lightning; very few mackerel 
.taken the past week; 200 sail of the fleet are to-day detained in the 
harbor at Gloucester. On October 6 some good fa,res of fine mackerel 
Were taken between Newburyport and Thatcher's Islancl. Among the 
V'essels reported we notice the schooner Fannie Belle, 190 barrels; Lizzie 
Jfaud, 240; Onward, 80; Henry W, Longfellow, 80; Mystery, 260; Ellen 
& Adams, 100; James and Xlla, 300 barrels, the letter taken in Ipswich 
Bay. The fishing fleet are oncu more detained in this and other ports 
bY high winds and rough weather. October 8 was a fine day, in which 
the fishing fleet were all busy. Between Eastern Point (just out from 

,%ucester Harbor) and Thatcher's Island 300 sail and three small 
steamers were busy in the catch of mackerel. The fish mere of good 
size, mostly No. 2, and quite fat. From the b l ~ ~ f f ~  a t  East Gloucester 
thirty seine boats were at one time counted, all busy takivg fish. The 
catch for the day amounted to 6,500 barrels. Fifty vessels made hsuls 
that averaged something over one hundred barrels oach. This was the 
largest amount taken in any one day during the month. 

October 9, tho fleet worked over to Cape Cod, remaining off Capa 
COcl and in Barnatable Bay during the month. A t  times quite a body 
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of mackerel mas found, and many vessels made good hauls. Much 
t ime  was lost from stormy weather; the aggregate catch of the month 
was not up to expectation, and vessels began to leave for home ports. 
At the close of the month 150 sail had given up the catch, and about 
the same number remained for a short time longer. 

Gurf of Eaint Lawrence.-A few vessels from Massachusetts have re- 
mained about Prince Edward Island. Much of the time the weather 
was unfavorable for fishing, and but a very small amount wm added to 
the catch. We quote from a letter received from Georgetown, Prince 
Edward Island, dated October 20 : “Mackerel kept on the north side 
of the island this year, and scarcely any were taken on thie side by 
boats or vessels. We can report this season as one of the worst and 
most nnprofitahle in the history of the fish business for our fishermen. 
We do not hear of any mackerel having beep taken during the past 
two weeks.” 

Gill-net$si~ing.-As the schools of ground fish begin to draw in near 
the coast, the first of October finds the gill-net fishermen on the grounds 
with these nets that arc now so generally used by the shore fishermen. 
Only a few years ago they mere unknown to the American fishermen. 
On being introduced by the U. S. Fish Commission, in 1878, the shore 
fishermen soon saw the many advantages and value of them, gradually 
giving up the hook and line for gill-nets. 

October 7, the first gill-nets were put down this Reason. Six nets 
mere set on Brown’s fishing-ground, 7 milrs from Gloucester. These 
nets were Zlaulctl the next day, the catch being 1,000 pounds of codfish 
and 100 pollock that weighed 2,400 pounds ; the pollock by gill-net 
catch averaged 24 pounds each. Xfew sail hand-line fishing on the 
same ground took but few fish, none of their pollock of over 12 pounds . 
weight. Soon the liand-line fishermen gave it, up. The catch by gill- 
nets increased daily, the fish coming in abundance, and more vessels and 
nets being ehgaged. The aggregate catch for the month amounted to 
2,708,790 pounds of pollock and 112,770 pounds of codfish. The fisher- 
men engaged in this catch lire mostly a t  Gloncester ; they leave home 
between 3 and 4 o’clock in the morning; having 0111y 12 to 16 miles 
to go, they arrive on the fishing groiinds at an early hour, run their 
nets, taking from 6,000 to 8,000 pounds of pollock and 1,000 to 3,000 
pounds of codfish ; are back in port, fish sold, and money received for 
same beforo dark, the fisherman averaging from $3 to $5 each for his 
day’s work, spending his night a t  home, and being off again the next 
morning. This of course applies only to the time when the weather is 
favorable and fish remain in this immediate neighborhood. Another 
month will find fish and fishermen moved from their present location of 
Half-may ICock into Ipswich Bay, mhcre t h e  gill-net cod-fishing will be 
carried on during the winter. 

Codfish receipts at Gloucester during the month aggregate 6,107,372 
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Pounds of cured fish, direct from the several fishing-grounds, against 
4,667,700 for the correspondhg month of 1884. The Grahd Banks fleet 
have nearly all returned, bringing full fares. The amount landed at 
@rloucester by the New England shore fleet, 235,135 pounds, is a large 
increase over the corresponding mouth last year, in which only 82,700 
Pouuds was landed. The catch on George’s Bank was light, caused 
aargkly by want of good fresh bait. The amount landed during the 
mouth was 1,964,000 pohnds, as agaiust2,73B,OOOpounds in October, 1854. 

Halibut receipts at Gloucester during October, 1885,742,170 pounds; 
during October, 1884,’ 729,000 pounds. 

The ressels that fished off Greenland and Iceland for halibut, with 
one exception, have all returned. There having been much bad weather, 
they took only partial fares. Schooner Alice 6M. Williams, of Gloucester, 
after sewring her trip, on September 5 struck a rock off the Iceland 
coast and was soon a total wreck. The particulars, as given by the 
Boston Post, for November 17, lSS5, are as follows: 

“Capt. G. W. Pendleton, of the wrecked fishing schooner Alice M. 
Williams, has ju s t  returned homo after a terrible experience of priva- 
tion and hardship. 

‘“We left Gloucester,, he began, 6 the latter part of July for Iceland, 
halibut fishing. We wero the last of the fleet to start up for the, season, 
and we had a very good catch, so that by the first of September we 
mere nearly full with some of the finest fish I ever s&w, and were about 
ready to come home. We were, September 5, on the southwest coast 
of Iceland, and about two miles from land, running before a brisk breeze, 
When all at once the vessel struck hard and fast. Tho weather was 
Quite cold, and as the schooner struck on the rocks the seas made a clean 
breach over her. We launched our dories, saving some of our clothes 
and all the ship’s instruments and charts. 

“‘The scene of the wreck was about two miles south of Bildall, and 
the rock was not laid down on the chart. We pulled to Bildall, whir% 

a small Iceland town, composed of a series of mud huts, yelping dogs, 
shaggy ponies, miserable men and women, and 9 small army of dirty 
children. We could not get much to eat, for the poor creatures had 
very little for themselves, but we found that the only means of getting 
out of tho country was by t r a d i n g  thirty miles over the snow-covered 
mountains to a place called Thingyri, where, if we were expeditious, we 
’VOllld be in time to  catch the last steamer of the season for Scotland. 
after a great detil of coaxing, threatening, aGd wrangling, I succeeded 

getting possession of a little Iceland pony not much bigger than a 
rabbit, to the back of which I strapped the ship’s instruments, and with 
8 guide, who wanted all the money I had for his services, we started on 
a journey which, though not very long, proved to be one of the most 
&evere and uncomfortable I ever experienced. 

“‘we left Bililall early one morning and set out bravely for the high- 
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lands, but night found us scarcely ten miles from our starting-point, in 
a thick snow-storm, and with the weather intensely cold. We lay down 
in t h e  snow, but could not sleep, it was so cold, and although our trav- 
eling over the jagged rooks and drifting snow had madeus weary, 
we were obliged to keep stirring in order to keep warm. The next 
morniug me again started up the mountain. It had stopped snowing, 
bu t  the cold increased as we ascended, and our party was pretty Well  
used up. We did not halt the second night, but pushed on and arrived 
a t  Thingyri the next morning. This place was somewhat more of a 
town, and could boast of a few European residents, all Danes, however. 
One geutleman, in particular, a Mr. Gram, who makes yearly visits to 
Iceland t o  trade, kindly volunteered to lend me $S50, without which we 
could not have got out of the country before next spring. We were ’ 

obliged to wait at this place twenty days before the sailing of the 
steamer on which we were to embark for Scotland. My men, fourteen 
in number, had to sleep in the little round huts of the natives. Before 
the steamer arrived one of the men was taken very sick, and we hailed 
the arrival of t h e  craft which was to take us away from this desolate 
shore with great pleasure, thinking our sufferings would soon be a t  a t  
end. We landed at Granton after a twenty days’ passage from Iceland, 
and went at once to Edinburgh, that being the nearest consulate. 
There mere two other shipwrecked crews landed a t  the same time, a 
Danish and a Norwegian, mho applied to their respective consuls for 
aid, and were met with immediate and full relief; but the American con- 
snl turned a deaf ear to our pressing wants. I then left him and wag 
glad to get to Glasgow, where I immediately laid my case before Mr. 
Underwood, the American consul at tbat place, who approved my bill, 
gave me money with which to reimburse Mr. Gram, bought us cloth- 
ing, and gave the men six shillings apiece and a passage home.’” 

Stormy weather the past month has much of the time detained the 
Xshing fleets in the nearest ports. As the season is fast drawing to a, 
close, and with the mackerel in the best condition, time lost by deten- 
tion is most severely felt. Our New England fishermen have been for- 
tunate in having their losses of the month mostly confined to detention 
in the nearest ports during stormy weather. 

On October 12 a severe gale off the Labrador coast was very disas- 
trous to life and property. The fisheries off the Lsbrador coast the past 
sea8011 having in mauy cases proved a failure, the great loss by this storm 
is said to hare been caused by the fishermen remaining out much later 
in the season than usual, being in hopes of helping out their catch from 
the great abuudaim of mackerel that were off that coast. We have in 
previous reports noticed the unusual and great quantities of mackerel 
off the Labrador coast this seasou. In  past years they have seldom 
been seeu and no attention paid to the catch, the natives scarcely think- 
ing them a food-fish, or worth saving. 

. 
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Receipts of fish at Gloucester, Nuas., i n  Ootober, 1885. 

Pounds. 

............ 

-om- 

Pounde. ........................ ........................ ........................ ........................ ........................ 
aqoa? ........................ ........................ ........................ 

I Fares. I Mnckerel. 1 Herring. I Codfleh. 

Gulf of Saint Lawrence . . ~. 
George’s Bunk. ............. 
BrowdB Bank .............. 
La Have ... - 2 . .  ............. 
Nore.Seotia Cape Shore.. .. 
Nora Scotin‘ Cape Shore*. .. 
Gmnd Banda ............... 
Grand Bank@ .............. 

Pollock. I Haddock. 

18 5; 203 .......................... 
00 ............................ 1,064,000 
6 ............................ 143,000 
7 ........................................ 
11 ............................ 681,067 
1 ............................ 40,000 
27 ............................ 1,030,000 
1 ............................ 40.000 

Barrele. I Barrela. Pounde. 
25.062 ............. .I... ........ New Enelnnd shore.. ...... .I 130 1 

aa, ooo 
842 000 

2,708: 700 

........................ 
37, o m  ............ ............ 

Greenland, Flemish Cap .... 60; 000 
New England shore, trawl _ _  235,135 

s e w  Enzlnnd 8horo. sill-nets 112,770 
NewEnglimd ahoro,hand.line ............ .............. 1 800 

Qeorve’s Bank .................................... 
Brow%s Bank ..................................... 
La Have .......................................... 
Grand Bank8 ..................................... 
Qreenland Flemish Cap 
New XnglLd shore, trawl. ......... 

Total ......................... 

New Enzlnnd shor6,neta . ...I. ....... ............ ....... .... 

Pounds. Pounds. Pounde. 
68 170 ............ 
1: 700 ............ 

loo, 000 ............ 
5&P, 800 ............ .......................... 40,000 ........... 

282,002 .............. 4,600 ------ 
282,002 742,170 4,600 

--------- 
Total ................. 1 500 I 30,015 I 6,321 1 5,107,372 

From- I Hake. I Halibut. I Cusk. 

Pounds. 
1,131 

488 

2,800 

4,479 

Bar*&. ............ 
............ 

250 

250 

........................ 

........................ ........................ 
---- 

............ I ............ 

I I I I I 

“Brilish vessels: flab paid duty. 
Other receipts : dry Ash, from Maine, 4,075 quintals.hake, 1,070 qnintals cod, 300 quintals haddock 

11,000 hoses nmoked herring, 450 bnrrels pickled herring; fresh flah landed from market veascls and 
amall boate, 70,000 pounds hake, 47,000 pounds cod, 15,000 pounds cusk. 

11.-NEW ENULAND FIBHERIES I N  NOVEMBER, 1885. 

B y  W e  A. WILCOX. 

November brings in most of the fishing fleets that have been at work 
during the setison. The mackerel, Grand Banks cod-fishery, shore her- 
ring, and eastern or Maine shore fisheries are over. From this until 
spring few ports except Gloucester will have any vessels on the fishing 
grsuncle. 

Fish have been fairly abundant, and the catch, mackerel excepted, 
mill show a gain of most varieties over that of 1884. 

During tho entire season the demand has been very moderate; com- 
Petition, sharp; foreign importations, notwithstanding the duty, quite 
large. Prices so low that the season has been one of disappointment, 
with small if any profit. 

The late or fall catch of mackerel was very light; at times quite a body 
offish was found in Ba,rnstable Bay and off Cape Cod, but high winds 
held the fleet in port much of the brief time while the fish remained, and 

a small amount was added to the catch. The middle of the month 
the catch given up by all except four ressels that were Off the 

Nova Scotia shore; the latter ail arrived during the month without 8 

l 



44 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

barrel of Esh, having been in provincial waters six weeks. On November 
21, the last one of the mackerel fleet, the schooner Spencer F. Baird, 
arrived from a six weelrs’ cruise in the Gulf of Saint Lawrence and 
along the Nova Scotia shore, her trip being an entire failure, not tak- 
ing a single mackerel ; they reported much rough weather and the only 
mackerel seen were a few taken in nets by the Nova Scotia Rhore fisher- 
men. The late fall catch off the Nova Scotia shore was almost an entire 
failure to the native fishermen as well as to American seiners. The full 
returns have not been received; enough are at hand, as reported on 
arrival, to show a decrease of about 85,000 barrels from that of the New 
England fleet in 1884. 

Shore herring remained from the last of September to November 8; 
the  catch was the largest for years; with full preparations, more than 
double the amount taken could have been secured. The catch about 
Gape Ann mas aa follows : 

Glonoester.. ................................................. 
Bockport .................................................... 
Pigeon Cove ................................................. 
Lanesville ................................................... 

- 
Looation. 1 Boats. 1 Men 1 Neb. I Herring. 

17 
76 125 
40 75 
45 45 

--, 

,el#. 

Total ................................................../ 183 I 279 I 670 1 9.770 

Boats from Gloucester were larger and carried more nets than others 
mentioned. 

Pollock were nearly all taken by gill-nets; aggregate 1,923,600 pounds, 
against 965,000 pounds the corresponding month last year; gain during 
November of nearly one million pounds. 

Much of the time the past month fresh bait has been scarce, resulting 
in a decrease in the George’s Bank and shore catch ; squid have been 
abundant on La Have and Brown’s banks ; fish plentiful; good fares se- 
.cured, the aggregate receipts of codfish at Oloucester being 2,978,424 
pounds, against 2,223,000 in November, 1884, 

Halibut receipts show a large gairr. November, 1885,658,100 pounds, 
against November, 1884,108,400 pounds. 

Mackerel landed at Gloucester in November, 1885,6,564 barrels; while 
in November, 1884, it  wag 13,306 barrels. 

Fortune Bay herring fleet will uot be so large as last seadon, num- 
bering then 22 sail. Schooner Commonwealth, of Gloncestar, the first 
and  only one to sail this mouth, left on November 21. The first to sail 
in 18H4 was on November 24. 

The most severe and longest storm for many years, estending the 
entire length of the coast, began in this section on Saturday p. m., 
Xorember 21, and continued until Thursday night, November 26. Al- 
though much of the time the wind blew a gale, very little damage to 
&he fishing vessels or other shippiug has .been reported. Vessels from 
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Grand, La Hare, and George's Banks arrive in good order, and report 
rough weather, but not severe or anything like what it mas near land. 

The gill-net fishermen mere severe sufferers by the storm, and it is- 
the first time since the introduction of the gill-nets that they have met 
with anFserious loss. Twelve sail report a loss of 132 nets, with anchors,. 
buoys, &c., of the aggregate value of $2,658. Most of the nets lost. 
mere off Half-way Rock, on rocky bottom, in 24 fathoms; in Ipswich 
Bay a few were lost, on smooth bottom, in 15 fathoms; others in 30.. 
fathoms were not damaged. 

~aesaohnaettsshore, gill.nets 

Grand Banks, British * ...... 
'$%ry'n Bunk .............. 

rail Banks ................ 
Have Bank.. ............. 

Cape shore. .................. 
Brown'e Bank ............... 
New England shore ......... uo ..................... 
small boata. ................................. . Gulf of Baint Lawrence.. .... 

Total .................. 

Receipt8 of fish at Glovcester, Mass., in Aroventber, l a .  

From- 

Bbls. Pounds. Pounds. Pounds. Pwndr. Poundp. Pound*. 
432 ........ 836, 624 ......... 1,023,500 .......................... 
43 ........ 1,015,000 11,000 .................................... 
18 ........ 200,000 541,800 .................................... 
1 ................. 62,000 ................................... 

18 ........ 677,000 47,000 .................................... 
1 ........ 30,000 ........................... 10,000 ........ 

21 ........ 674,000 6,300 .................................... 
23 ........ 12,000 ................... 113,000 83,000 14 600. 
42 4,999 ....................................................... 
10 I, 685 ....................................................... 

83, EO0 ......... 18,000 60,000 .... .-: . .: 8,000. 

Other reoeipts: From Maine, 110 barrels of herr!ng, 2.874 quiqbls of hake, 230 quintals of hsddook; 
from Rhodo Island, 900 barrels Beh oil. Impor ts  trom the provinces : 1,050 quintal8 hake, 24 quintals 
Pollook, 2,000 boxes 8moked herring. 

19.-NEW ENGLAND FISHERIES IN DEOEMBER, 1866. 

B y  W. A. WILCOH. 

During most of the month the weather was unfavorable for fiuhing, 
there being high mind and sea and a succession of gales. The small 
amount of fishing that mas attempted on George's Bank and off the 
New England coast was ac'companied with severe and many losses to. 
nearly all engaged. The gill-net fishermen have not been able to fish 
onemhalf of the time, and htwe suflered severely in tho loss of nets. 
Receipts of the mouth have mostly been from La Have Bank, where 
codfish of fine size and quality have been abundant ; and vessels from 
there mere mostly outside of the severe gales, suffered but little, and 
arrived with good fares. Squid were found in great abundance on La. 
Bave Bank, furnishing plenty of the best of bait. This was very for- 
tunate, as most of the weirs were damaged by storms or taken up, and 
little bait could be procured along the coast. 

on Dewaber 7 a severe gale badly damaged weirs, nets, and all fish- 
ing Property that vas  exposed. From December 25 t0.27 the mas; 
eeWe gale for many years extended the entire length of our Atlantie 
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coast, as well as far inland. This is remembered as the 6' Christmas 
gale." The following fishing vessels and lives mere lost : Schooners 
Bleopatra and four men, Racer, Adelia Eartwell, and Ivanhoe. Three 
men were lost from the schooner Lizzie Griffin aud one from the Lillian 
Baxter. Totsl, 4 vessels and 8 men, from Gloucester. The Portland 
schooner Breeze and the Nova Scotia schooner S .  E. Killam, and master, 
mere also lost in the same gale. 

All vessels that arrived for some time reported the roughest weather 
for many gears, and most of them were more or less damaged. The 
Brand Bauks halibut fleet were outside of the gale and arrived in good 
order. They experienced rough weather, arriving with small fares. 
During the month weir-5shing was finished until spring. On acconnt of 
the many storms and much damage, it has not been very profitable. 
The ten weirs located near Provincetown report as follows : Put down 
April 20, taken up December 12, during which time they caught a s  
folloms : 

' 

~ 

Kind of flsh. 

Mackerel, cnred ............... barrels.. 
Maokerel, sold fresh.. ._.-..do. 
IIerrinp, curcd ................... do..  .. 
Herring, sold fresh ............. ..do.. .. 

...... .. 

Squid ......................... .-.do.. .. 

Quantity. 1 Kind of flsh. Quantity. 

792 Cod pollock, and hake .. . . . . .p ounds.. 62, aoo 
I, 075 Smelts ...... .'... ................ do..  .. 5,900 
3 560 Eel8 ............................ .do.. .. 2,600 

-- 
Oi6 Blu&ish ....................... ..do.. I ,  000 .. 

1: G70 Flounders ...................... .do.. .. 10,000 

Prices a t  the weirs averaged: herring, $1.25 a barrel; 8quir1, $1 a 
barrel ; smelt, 10 to 12 cents per p o L d  ; eels, 9 cents per pound. 

During the month fleets have sailed on frcjzen-herring trips to For- 
tune Bay, Newfoundland, as follows : 

Schooner Commonwealth sailed November 20 ; schooner Cecil H. 
Low, November 27 ; schooner Henri N. Woods, December 2 ; schooner 
Mystery, December 3 ; schooner Mary Ferndd, December 3; schooner 
Gov. Butler, December 4; schooner Nellie M. Davis, December 4;  
schooner Mary E. McDonald, December 5 ; schooner Samuel V. Colby, 
December 5 ; schooner Spencer F. Baird, December 8 ; schooner Jennie 
Seaverns, December 8; schooner Herman E. Babson, December 9; 
schooner Edith S .  Walen, December 10 ; schooner Centennial, Decem- 
ber 11; schooner Laura Nelson, December 13; schooner Maggie and 
Lilly, December 14 ; schooner Electric Light, December 18; schooner 
William D. Daisley, December 19; schooner Warren J. Crosby, Decem- 
ber 19; schooner Arthur D. Story, January 1, 1886. Total, 20 Rail, all 
belonging to the port of Gloiicester. No other vessels from the United 
States will go to Fortune Bay for herring this season. 

The Eastport or Ba:V of Fundy herring fleet, from Qloucester, began 
to start on their trips on December 4, the following vessels having 
sailed during. the month : Schooners Goldsmith Maid, Ada R. Terry, 
Volunteer, Argonaut, Annie E. Lane, Joseph Story, Margie Smith, 
William H. Foye, Porter S. Roberts, Frederick P. Frye, Hattie Evelyn, 
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?quorenu ........... 
,rown'? Bank ......... 
O W  Bngland shore, 
nettors. ............. 

En-land ehore, 
trawlerg ............. 

Battler, and E. W. Merchant j total, 13 sail. A number of vessels from 
Eastern ports will also engage in this branch of the business. 

Very few hclrring have been taken during the month, the weather not 
having been cold enough for freezing; and vessels are delayed. The 
last reporb from Fortune Ba8y were that the weather was very mild. 

The demand for all kinds of fish has been very light all through the 
month, notwithstanding prices have been lower on all varieties than 
m e  year ago-a fact that may be noted that ever since the restoration 
Qf the duty at  no time have prices been as high as of late years, when 
free of duty. This is largely accounted for from the great reduction 
and present low price of other leading provisions. 

Receipts of $811 at Gloucestsr, Masn., iti Demniber, 1885. 

1 ........... 25;OOO ................................................. 
2 88; 000 I 200 .......... I .................................... ..: 

185 ab8,soo .............................. 22,150 ................... 
85 90,600 .......... 01,000 20,600 2,000 2,000 *500 

mom- 1 Faren.1 Codfish. I Halibut. IHaddook.1 Hake. I Pollook. I Cusk. I Oil. 

Pounds. Pounds. Pounds. Poundo. Pounds. Pounds. Barrela. 2 Bavo Bank ......... 61 2,253,000 12,600 ................................................. 
..rand Bnnlcs .......... 1 201  67.0001 ~ O ~ . O O O /  ......... I .......... I ......... I ......... I ......... 

+From Tirorton, It. I. 

(3m-XNSPECTION O F  FISH AND OTHER MARINE PRODUCTS I N  THE 
DISTRICT O F  COLUiTlBIA. 

B y  CHAB. W. SMILEY. 

For several years a careful inspection of the marine products brought 
into the District of Columbia has been made under the direction of the 
health officer of the District. By the courtesy of that officer, Dr. Smith 
Fownshend, the Fish Oommission has been permitted to compile annual 
tables which show the trade in fresh fish in this oity. Tables for 1879, 
1880, 1881,1882, and 1883 will be found on pages 2-6 of the Bulletin for 
1884; for 1884 on page 105 of the Bulletin for 1885; and for 1885 on the 
Qllowing page. Following is ZI, summary table of the msulte : 

.................... 259, .................... 1, 

....................... 1,167, ....................... 528 
ail: .................... I, 

8,605 ................... 248: ................... 297, .................. 401, ................ 148, ................... 204, 

..................... 
856 am, 
452 a, 
454 
COO 1 884 
400 '082: 
585 820, 
200 1 
084 6,853: 
205 471, 
865 1 051 
850 '469: 
215 406, 
427 619, 

205 815,206 411,255 
164 2,674 884 
601 117 116 

400,664 
1, G46 

95 
1,380,000 

690,372 
201,478 

1,673 
4,983,096 

248 025 
284' 055 
214: 515 
274,860 
888,775 

307,832 
264 
126 

1,847,900 
850,200 
231 111 

I' G88 
6,640: 812 

228 420 
320: 170 
243 005 
840'  GO 
47s: 086 

880, 00s .......... 
fik 

I I I I I I I 
*Bwhela. tNnmber. $PONldE.  



Monthly summary of the freshfish, oyaters, $e., inspected by the Health ODicer of Ike District of Columbia during the &ar 18% 

32,435 ......... 
438,000 
119,000 

Carp(nnmber) .................. 1 671 ........... 1 ,401.; ........ 1 .......... 1 ......... 
Catlish* ......................... 29 OB5 7,160 35,100 40,875 19,105 20,030 
Chuhs of Noah Caroliina'a. ..... 3: 675 1,800 .......... 560 ................... 
C r a b  Iunmberl .......................................................... 176.900 197.200 
Clams (number) ................. l,ZOO ............................... 323,000 408,700 

...................................................... 
17,740 27,870 27,295 23,115 ' 

555 ._._ _.._.. 6,050 5,400 
133,000 6,OOO ........................ 
81,600 2,300 ........................ ~- .--~- - --, 

Croakers' ................................................................... --:. ... i 340 
Drumfiah (number) ...................................................... 2 
Eels'____ ........................ 1 5o51 .......... 1 ,  3801 io.wo1 13,o:I 1,995 
Herrinrr (number). ................................... 4 2  912 5.803.703 3.912 086 64.843 

0 How5sh'b .................................... 
Mn%ets, fmhweter  ............ 
Optera  (bpshels). ............... 
Perch white'. .................. 
Perch,'yellow* ................... 
Pike* ........................... 
Rcckfish*c .____ -. -_ -  _. . - - .. _ _ _  ._ 

e 215 
42: 8 b  
1,270 

16, TYU 
4,145 
4.215 

....... 
1,%5 

22,490 
2,425 
7,410 
2,615 
1,230 

.-* ___. _ _  
4,815 
70. 050 
28,205 
3,665 
7, $95 

41,815 

......... 
5,270 

27,900 
25,500 
17,605 
9,315 

14.280 

.. . .  ......... 
4,205 

14.320 
39 715 
24 650 
7: 375 

40.195 

.............. 
5,490 

70,700 
32,275 
7,775 
8, 

53, wo 

.... I '105 

Scup (uomber)d ...................... 
Sharks (number) 
Sheepshead (number) 

Shad (number) 

Spanish mackerel (number) 
Spots'. 
Sturgeon (number). 
Tailors freshw8ter (number)s 
Tailors: saltwater'$.. 
Trout' 
Trout. S ~ A O U  (number). 
Turtles een (nnmber) 
Wintcr's%Fad*h ............ 

.......... 1. ....... -1. ....... .:. . . . .  100 

................................................................... .................................................... 242 

............................................ 4 310 ....................... 71 5,630 67 .................................................... 2,200 .................................................................... 19,850 .......................................................... .......................................................... 
6,545 3,565 870 .................... 

....................................... 6 55,155 68,450 

........................................................ ............................................................................. 

' 391 
1, e47 ......... 

302 
I ,  051 
1,035 
464 

50,760 
9, 605 

30 

.._. -.._. 

_ _ _ _  _.._. 
......... 

*Reported in buucbc& but here reduced to pomda, 

a Or big-mouth blnck bras. 
b Or grunts or pig66h. 
E Or striped baas. 

on the basis of 5 pounds to the bunch. 

July. 

........ 
33,105 

449,000 
145,400 

300 

1,600 

1,280 
420 

10,365 
785 

1,840 
39,760 

80 

2 
131 

1,052 
1,665 

67 

36.820 
g5,585 

17 

........ 

......... 

......... ......... 

........ 

........ 

. -. - -. - - 
_.__.___ 

Angn~t .  I septermber.1 October. INovernber. I December. I Total. 

....................................................... I..... ....... 1 (._____._.__ I......... ... / 
1,375 1,900 2,875 3,875 3,Mio 

.........I...... ...... I .......... I ............ I ............ I ...................... ......... 
6,550 600 1 24,891 11,785 

..................... 
110 ............ 

23,160 1 29,340 I 
.......... 

3,780 
55,600 
12,785 
13,925 
7,265 

23,610 ....................................... .___._ ......... I: ........... I:: ........ I: ........... I:::::: ...... I 

107 
312.985 
1s; 610 

1,758,900 

1,610 
722,400 

76 
36,660 

9,613,544 
105 

33.400 
330; 005 
180,320 
93, 635 
51.960 

300; 915 
571 

125.458 
' 2  

1,133 

............ ........... 
1.174 ....................................................... 5: 768 

30,905 1 53,545 I 26.100 I_.- ...... _-.I ............ 1 200,330 
a, 110 ~4,540 g13,12: 35,455 ........................ ......... 14 .................................. '44 ..................... 2 ............ 55 ........ 1 ..... -....../ 3,521 6,330) 13,2201 34,055 
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14s-NEW ENGLAND FIBIIERIE8 IN JANUARY, 1680. 

B y  We A. WILCOX. 

With the New England fishermen January may be called the vaca- 
tion month of the year. Of the fifteen hundred and odd vessels that 
during the past year were engaged on the fishing grounds, extending 
from the Gulf of Mexico along the American coast to distant Greenland 
and Iceland, only a comparatively small number are engaged during 
midwinter. The crews can then rest, travel, or engage in such work 
ashore as can be foaud. Many of them may be met at  the country 
store or at  the fishing station talking about arid comparing notes of 
the previous year and of former pars.  Or he may be found with peu- 
cil and tools drafting and modeling what he sxpeots will be an ini- 
provarneiit on that which is now generally known as the finest fishing 
vessel of the world. Others are away in the far West, sometimes ou 
the Pacific coast, often settling down in new homes and helping to 
develop the resources of the nation. In  some cases he may be foulld 
as the country school-teacher or as a village pastor. He easily adapts 
himself to time arid circumstances. Gloucester alone, of all New 
Englpnrl ports, actively follows the winter fisheries. During most of 
the month the weather has been rough and uufarorable for fishing, ar- 
rivals few and receipts light, yet in excess of the corresponding month 
in 1886. On January 8 and 0 another severe storm, although not so 
long, was nearly, if not quite, as severe as the one of two weeks previous. 
Tho following vessels were lost from the fishing fleets: From Glouces- 
ter, schooner I. H. Higgins, vessel lost, crew saved; schooner Hgperion, 
with a crew of 12 men, sailed December 7; schooner Mabel Dillaway, 
with a crew of 16 men, sailed on December 90, was not seen after De- 
cember 25. The last two mentioned vessels, with a11 hands, hare been 
given up, and are supposed to have been lost iu bhe gale of December 
26 to 27. 

The schooner Gertie Freeman, of Newburyport, was wrecked off New 
Oastle, N. H.; crew saved. Schooner Nimble, of Boston, was lost on the 
Graves just outside of Boston Harbor. 

Tho schooner Alice If. GoLM, of Portlmd, IXe., was wrecked off Jor- 
dan7s Point, Me. 

Iu addition to the above-meutioned losses to the fishing fleet, niany 
coasting vessels were lost, and Dearly all vessels that were exposed re- 
ceived more or less clamage. 

Probably no other industry carried on in this country shows yearly 
such a large loss in life and property as the New England fisheries. 

‘ 

I 

131111. U. S. F. C., SG--4 
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Gloucester alone has the sad record, from 1530 to 1852, fifty-two years, 
of 419 vessels and 2,249 lives, an annual average of 5 vessels and 43 
lives. 

Portune Bay, Newfoundland, hewing $slrery.-The schooner Cecil E€. 
Low, of Gloucester, was tho first arrival with a cargo of frozen herring,. 
having sailed from Newfouudland January 15, arrivccl the 22d, with 
400,000 herring. She reports the weather very mild, herring abundant; 
a large ainoiunt taken, but €or want of freezing weather t h r o v i  awaj-. 
Other arrimls from there during the mouth: Schooner Commonwealth, 
380,000; Henri N. Wood, 300,000; Electric Light, 400,000 j and one Brit- 
ish vessel, Rchooner Annie l?obinson, 350,000. The last two proceeded 
on to New York for a market. 

Buy of Pwndy 7~erring.-Thc fleet for Sroeen herring remained idlo 
during December, waiting for freezing weather and more fish. Diiriiig 
the past month the catch has improved, and suitable weather for freez- 
ing  has enabled the following vessels to load and arrive at Gloucester: 
- 

Name of vessol. Date of nr- 
r i d .  

Joseph Story ............................................................. 
William H.Poye .......................................................... ArEonnut. ................................................................ 
Goldsmith M d d  .......................................................... 

Number of 
herring. 

January 5 

January 14 
Jnnnary 13 

January 14 

140,000 
218,000 
240,000 
180,000 

The arrivals from Fortune Bay and the Bay of Fundy find a ready 
market for cargoes, which are largely used for fresh bait as well as for 
food. The price is the same for fish from eitlier place, ranging froin 7.5 
cents to.Bl.25 per 100 by actual count. 

The Ipswich Bay cod fleet have found fish quite pleritiful, bilt have 
had only a few days of suitable weather for fishiug. Vessels engagecl 
dL1ring the month: 20 sail with gill-nets, and 25 with trawls. The 
former have suffered severe losses in the numerous gales, many nets 
being lost and others being badly damaged. The catch is nearly all 
sent to  the Boston market fresh, being landed at the nearest ports 
accessible to the railroad. The amount of codfish landed by this fleet of 
nettertl during tho mouth at Portsmouth, N. E., mas 99,000 pounds, and 
at Rockport, Mass., was 45,000 Pouuds. 

The Grand BaukR halibut WSseh m i v e  with light fares, that find 
quick saIe a t  good prices. They rwort much rough weather aud high 
seas, but 110 gales or severe storms like those ofT the New England coast 
and George’s Bank. 

The new year opened with a (lark cloud over the fiuhing industry. 
0110 storm was scarcely over before i t  was followed by another. The 
coast was strewed with wrecks, and many lives were lost. I n  addition 
to which the agitation of tlie fisheries question by Congress, and 
doubts and uucertainty for the future, :ill had a depressing eEect, and 
little courage was felt to engage in tlie businessl for the new year. 
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With thc close of thc month a iuuch better feeling is shomuj disasters 
and losses of the past are not thought so i+-reparable, as long as there 
is a prospect of some protection being giving the industry by the Gen- 
eral Government. 

5 
14 
3 
1 
1 
7 

11 
4 
1 

11 
4 
1 
1 

Becelpts 0fJish at Gloucestw, Xass., Janitary, 1886. 

Pou,nds. I'ounds. Pounds. Oount. Barrels. Barrels 

......... 463, io0 ... ...._.. ............................. 
111,000 11,000 ....................................... .......... 25,000 ....................................... 
30,000 0,000 ...................................... 

112,000 10,100. 5,000 ............................. .............................. 2 531 000 .................. .............................. 1: 480: 000 .................. .............................. 860,000 .................. 
40.000 ................................................ 
.7,000 .......... 10,000 ............................. .......................................... 220 ........ .................................................. 225 

310,0UO 2,200 ...................................... 

. FroIn- 

Ln Hare Bonk ................... 
Grand Banks. .................... 
Brown's Bnnls. ................... 
Banquorenu ..................... 
Vestern Bunk ................... 
George's Uiuik ................... 
EaRtport, N o . .  .................. 
Fortuuo Bay, Ncwfoundlaud ..... 
Fortune Bay, Englitjh ............ 
Now England shmo. nctters ..... 
Nom En4and shoro, trnwlon . ~ -. 
Maine. .?. ........................ 
Tiverton, R. I .................... 

Fares. Cod5sh. Halibut. Haddock. clifz: , Oil. l l  I I I I '  

...................... I 01  I 510,ooo I 517,wo 1 15,000 4,aoi,ooo j 220 I 226 I Total. 

15.-TIIE PISIKERIES OB CANADA IN 1YS4.' 

GENERAL REMARKS ON THE PROVINUES. 

Nova Ecofia.-Tho returus show that the fisheries of this Province do 
not only nisiutain the improvement of the last few years, but they shorn 
a large iucrense over any former year. While this improvement em- 
braces nearly all kinds of fish, it is most marked in cod, mackerel, 
herring, salmon, ant1 lobsters. 

The encouragement offered by the bount,y has largely increased the 
number of vessels aud boats engaged in the deep-sea and shore fish- 
eries. 

New ~ ~ Y U ~ ~ W ~ C ~ A - - F I ' O ~  t h i s  Province tho returns show a large in- 
crease in the yield of its fisheries. A most grittifying feature is the 
general improvement in the salmon fishery, which extends to almost, 
every district in which this fishery is pursued. Smelt, herring, and 
lobsters show increased catches. Shad and alewives also share in the 
general improvement, but the sturgeon fishery shows a large falling' off 
froin former years. I n  some districts the lierriug fishery was not so 
productive, while in others it shows a largely increased catch. This is 
110 doubt due to the erratic movements of tlie schools of this fish, which, 
mliile never leaving our coast, change their habitat according to tem- 
perature, weather, and the location of their favorite food. 

Quebec.-The late date at which the ice left in the spring, and the 
storuiy weather which almost constantly prevailed in the Gulf during 

* Extraots from the Annual Report of the Department of Fishories, Dominion of 
Canada. for tho yoar 1884. 
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the Gsliiiig season, has caused a considerable decrease in the catch of 
almost all kinds of fish. The decrease in the catch of salmon on the 
south shore of Gasp6 aud Gonaventure is, however, counterbalanced 
by the incre:lseil catch on the north shore. 

More interest than usual was taken in the mackerel fishery, and coli- 
siderable outlay was made by local fishermen; but unfavomble weather 
doubtless ‘aEectecl the movements of the schools, which did not go to 
the west of Cape Breton, and tlie catch made was inconsiderable: 

The inland fisheries show a large decrease as compared with the 
catch of 1553. This falling oE, which was noticeable in almost every 
kind of fish, is due more to a prevalence of contrary winds and stormy 
weather thaii to any scarcity of fish. 

Prince Edward Island.-The stormy and unfavorable weather which 
prevailed in the Gulf extended also to the straits, and had the same 
eBect on tho island fisheries. The returns show a large falling off in all 
kinds of fish, the decrease being most barked in mackerel. The single 
exception is the lobster fishery, which, contrary to general expectation, 
has been good, and the returns show a considerable increase over the 
very large catch of last year. 

The enormous extent to which this fishery has been developed and 
the constantly increasing number of factories aut1 fishermen have led to 
much confusion. It will soon be necessary, in the intwost of the fish- 
ery, as well as o i  the fishermen and packers, to bring it under the more 
effective control of the Department. 

British Columbia.-The returns from this Prorinco show a large de- 
crease in  the salmon catch of the Braser Iiiver, where only six canneries 
out of thirteen were in operation. This result Nit8 llot duo to any 
scarcity of fish, but to the large quantity of preserved salmon on the 
market and the low prices obtained. 

A fish hatchery, measuring 100 by 40 feet, was built during last sea- 
son on the Fraser River. - It will easily accommodate 3,000,000 quinuat 
salmon eggs or g,500,000 saw-quLi [or ‘ 4  suk-kegh,” a name for blue-back 
salmonl] salmon ova. By doubling the trays, double this number of 
eggs can be laid down. The catching of parent salmon began about 
the beginning of July, and by the close of the season 3,000,000 eggs 
were on the trays. The operations were highly SUCCOSSful, awl reflect 
credit upon the officer in charge, Nr. Thomas Mowat. 

Ontario.-The total value of the fisheries in the rrorince of Ontario 
is reckoned a t  $1,133,724.26. On Lake Superior, Lake Huron, and 
Georgian Bay the individual catches did not much exceed those of last 
year, bu t  tlie number of fishermen was larger and the aggregate yield 
consequently increased. The severe stormy weather which prevailed 
during tho first part of November greatly interfered with the fiihw- 
men’s operations by clamaging or destroying a large amount of twine 
and driviug the runs of fish o b  tho reefs; but, on the whole, the result 
was setisfho tory. 
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Cod .................................... ..cwts.. 

Smoked ............................ .boxes .. 
Frozen ............................ number .. 
Preserved or fresh .......... . . . . . .p ounds .. 
Preserved ............................ .do ... 
Preserved ............................ tous .. 
In shell or alive .................... .per M .. 
Pickled ........................... .barrels .. 
Fresh ............................. number .. 
Fresh in ice ...................... .pounds .. 
Preserved in cans .................... .do ... 

, Smoked .............................. .do ... 
Mackerel : 

Preserved in cans .................... .do ... 
Piukled ............................ bnrrols .. . Hnddook ................................ .owtR .. 

Hake .................................... ..(lo.. . 
Pollock .................................. ..d 0 .  .. 
Trout ................................. ounds .. 
Trout ................................. .farrels .. 
Whitefish ................................ .do ... 
Whiteash .................. ...........p ounds .. 
Smolts .................................... .do ... 
Sardines .............................. .barrels .. 
sardines ........................... hopsl~eads .. Zf;E,r!& ............................. .barrels .. ................................. .do ... 
nake sounds ......................... 
cod tongues and sounds ............... K%. 
Shad ................................. .number .. 
Sh84 aaltod ........................... .bnrrds .. 

salted ................................ do ... 
&la ...... : .......................... .numh.r .. 
Jdu~knllonge ......................... .pounds .. I 

Her$flc%ed ............................ bnrre~ s .. 

Lobsters: 

Salmon : 

PRODUCE OF TIIE FISHERJES . 
The total d u e  of the fisheries .of Canada for the year lSS4 is reek- 

Nova Scotia ......................................................... $8,763, 779 36 
Nun- Brunsmick ..................................................... 3,730, 453 99 
Quebec ............................................................. 1,694, BGO 85 
British Columbia ................................................... '1,358, 267 10 
Ontario ............................................................. 1,133. 724 26 
Prince Edward Isleiid ............................................... 1,085, G18 G8 

onecl as follows : 

Showing a tot'd value of ...................................... 17.766, 104 24 

as against $16,058,102.95 in 1883, an increase of $805,211.26. 
This is exclusive of tho quantity consumed by the Indinri population 

of British Columbia, and also of the yield of Manitoba aud the North- 
west Territories, from which, although steps have been taken to supply 
the information in future, no reliable data are available for the present 
report . 

The follomiiig tab10 is valuitble for its recapitulation of the ~ i d d  of 
the difhreiit kinds of fish throughout Canada during 1883 aud 1884, ' 
Fith a compnriRon of the prodacts of these years: 

Tho yield and vnlue of jlishoriea in the Doitiinioa of Canada fov tho ycava 1883 aitd 1884 . 

Kinds of fish . 
1683 . I 

1.074. 014 

448.011 
1 247'uaa 

20: 875: 000 
7. 0G8 

18.1104. 020 
004 

1.105. 120 

0. 030 
117. 004 

1 537 052 

410. 303 
0: 400: 011 

702. 749 
124. 003 
178. 002 
140. 281 
105. 573 

4.744. 520 
4. 000 
1. 802 

8.120. 032 
4.180. 043 

15. 204 

50. 540 

115. 087 
1 048 

102: 800 . . 0701 

87. 717 

87. 707 

i; 4R2! 
614. 219 
771. 070 

Vnluo . 

$4.507. 110 25 

1.625. 355 50 

125. 100 00 
811. 015 00 

o m  10 

1.889. 205 71 
20. 310 00 
80. 078 00 

03 001 50 
44:287 20 

202. 810 44 
1. 081 218 35 

50: 000 02 

1884 . 
Qnnnt.ity . 

1.022. 234 

403. 241 
1. T38. 104 

14.851. 500 
1.040. 550 

10. 049 
173. 056 

2 008 268 
0: 803: 845 

885. 280 

100. 457 
180. 170 
216. 544 
40. 073 
7R. 035 

5.517. 487 

2. 078 
8 130 801 
0: 177: 410 

a. 540 

35: 7x6 
41. 050 
47 . 074 
83 . 637 
2; ou0 

12:. 533 . . 787 
4. 776 

410. 404 
02i. 750 

Volue . 
$4,802, 454 85 

.- 

2.020. 430 00 
4R4. 548 50 
80. 100 00 
42. E50 50 

2.250. 802 80 
01. 067 00 

128. 418 50 

181. 800 05 
65. 020 00 

28 104 03 
1. 708. 487 00 

758. 245 70 
140. 255 50 
375.222 50 

85. 172 00 

251. 101 28 

26. 720 00 
357. 860 00 
120. 458 00 
189. P54 60 
77. 720 20 
14.682 00 

51. 910 80 
240. 000 20 

420. 481 on 
20. 7x0 0:1 

870. 024 on 

iz;i57 11 
01. 001 24 
42. 708 40 
41. 040 40 
30. 578 30 
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Tho yield and value of fisheries in the Dominion of Canada. &o.-Continned. 

Bass ............................. ......p ounds .. 
Piclrerel ................................... do.. . 
Pike .......... ._ ........................... do ... 
Sturgeon .................................. do ... 
Sturgeon ............................. .barrels .. 
Halibut ............................. .pounds .. 
Bnr-B~h and whitefi8h .................. dozen .. 
Winnonivh ........................... .number .. 
Tomcod ............................... barrels .. 
Perch ................................ .pound 8. . 
Ling .................................... .cwts .. 
S uid ................................ ..barrcla.. 
&ling ............................... 
Zulachon, pickled ..................... E%%.: 
Eulachon. fresh .................... ..pounds .. 
Eulnchon, smoked ..................... boxes .. 
Sval skins ............................ .nuuiber .. 
Hair-seal skins ........................... .do ... 
Sen-otter skins ............................ do ... 
Poi. oise skins ............................ do ... 
FisEoils. not assortcd ................ .gallons .. 
Vliale oil .................................. do .. 
Scaloil .................................... (lo ... 
Cod oil .................................... (10 ... 
Dogfish, porpoim. &e., oil ................. do ... 
?ogfish oil, refined ........................ do ... 
Ohms. presormd ...................... ouncla .. 
Fisli row ............................. .€an cls .. I 

1883 . I 

Coarse f i ~ h  ............................... do ... 
Nixed tiah ................................. do ... 
Fish ncrap, dried ......................... tons .. 
Fish guano ............................... do .. 
Fiali used for bait nnd manure ......  do.. . 
Fish sold in II.rlifnsmarkets ................................ 
Fish sold in Victoria . U . C., markets 
Fish aasortod in  British Columbia .......................... 
For homo consumption, not included in returns 

Total valuo of tho fishcries in Canada 

E n d s  of fish . 

........................ 
.............. 

................. 

1 181 023 
1: 671: 539 
030. 020 

1.041. 278 
1 860 

14. 050 
21. 500 
4. 000 
10. 450 

207 
4. 470 
25. 000 

187 
30. 000 
4. 050 
0. 105 
22. 036 

0G 
87 

632. 000 
5. 510 

127. 740 
121. 031 
232. 018 
40.000 
8. 610 

40 
7 5. 230 
24. 540 

20 
2. 873 
26. 250 

1. OGG: 050 

Value . 

$74. 551 04 
105. 011 06 
45. 361 00 
54. 006 50 
0. 330 00 
62. 493 00 
27. 562 50 
5. 375 00 
G. 000 00 
a27 00 
828 00 

17 072 00 
1: 530 00 
1 517 00 
1:800 00 
4. 050 00 
01 950 00 
20:bEG 00 
4. 800 00 
208 00 

401 720 GO 
Z1805 00 
7G' 019 40 
72( 078 GO 
80: 880 40 
22. 000 00 
1. 080 00 
108 uo 

00. 020 00 
101. 068 08 

300 00 
43 005 00 

225: 818 50 
31 500 00 
105: 000 00 

2. 430 00 
215. 558 30 

G. 058. 102 08 

.. 
1884 . 

Quantity . 
$1.186. 423 
1.771. 071 
705. 048 

1. G O ] .  300 
I G38 

1. 670. 215 
15. 008 
25. GOO 
2. 080 

155 
3. 170 

12. no0 

......... 
330 

37.500 
2, 80U 

1 

i.-----.-- 83 

583, 883 
4. 040 

50. 070 
83. 301 
IG. 781 
45. 000 
14. 400 

18 
45. 227 

.......... 
4, 422 

260. 672 

........... 
58, 400 ........... -- 

......... ., 

Value . 

$75. 571 28 
ill. 482 06 
30.303 40 

8; 100 go 

0. 400 no 
08. 532 90 
1R. 700 00 

3.120 00 ' w o  00 
020 00 

12. 704 00 ............ 
2, 040 00 

2. 800 00 
2, 250 00 

1CO. 788 00 

332 00 
370. R2G 10 
2. 320 00 
25. 035 00 
41. ti06 50 
6. 706 89 
24. e00 00 

1200 
1. x p  00 

108. 720 20 
............. 

GO. azo 00 
2U4. 875 25 
62. 400 00 
110. 000 00 
3 504 00 

200: 170 00 

17.760. 404 14 

FISH BREEDING IN 188L . 
The general success of the several institutions during J584. as given 

below. mill be found satisfactory. as evidencing the onward progress of 
the work as a whole. although returns from some of the hatcheries do 
not show as large a crop of ova laid down as in tho previous year of 
1883 . The falling off in the quantity of eggs mas occasioned by 8 less 
number of parent salmon having been captured at some of tho stations 
than during the season of 1553 . 

There are now tmelve est. ablishments for the propagation of fish by 
artificial methods. in actual operation in the several provinces of tho 
Dominion . These hatcheries are all at the present time (December 31. 
1SY4) largely filled with fish eggs which have been collected at  various 
points throughout Uanada duriug the spawning season of 1884 . The 
latest hatchery erected on the Frasor River in British Uolumbia \vu8 
conipleted only in time to receive its first crop of ova last autumn . 

Particulars relative to the rearing and distribution of fry from eleven 
of the abore.mentionec1 nurseries during the spring of 1884 nro Iierc . 
with submitted in detail j likewise a deswiptive account of the q i i a i i t i -  
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ties aud s1)ccic.s ( ~ r  eggs that \vcru laid down in each of the tmelve hatch- 
eries last sntuiiiu is given below. 

The total number of young f iah of various biuds hatched and turned 
out of these eleven institutions into many of the rivers, and other waters 
of Canada in 1%4 amouuted to 53,143,000; and tho total quantity of 
eggs laid down iii all the hatcheries in the fall of 1SS4 \vas GG,033,000. 

The particular number and description of young fish bred in each of 
the nurseries in the sevoral provinces during the hatching season or 
spring of 1884 mas as follows : 
Sydney hatchery, Nora Scotia ................................. salmon.. 853,000 
Bedford hatchery, Nova Scotia. .__ - _ _  . - ___. ._____ ..__ ___. ___. ._..do .-_. 1,000,000 
Dunk River Iiatohery, Prince Edward Island ................. .._.do .... 1, 000, 000 
St. John River halchery, New Brunswick ......................... do .... 611,000 
Miramichi hatchery, New Brunswick.. ....................... ._..do .... 795,000 
Restigouche hatchery, Quebec ............................... ._..do .... 940,000 
Gasp4 hatchery, Quebec .................................... __-._.do .... 859,000 
Tndoussac hatchery, Quebec ...................................... do .... 985,000 
Magog hatchery, Quebec ............................ __._salmon trout.. 100,000 
Newcastle hatchery, Ontario ................................. .__ .do  .... 6,160,000 
Newcastlo hatchery, Ontario ....................... ._..speckled trout .. 50,000 
Newcastle hatchery, Ontario .......................... ......w hitefish .. 3, BOO, 000 
Ncwwistle Iiatcltery, Ontario .. _ _ _  -. ___. ._ __. . -. _ _  .___..black bass.. 100, OGO 
Sandwich hatchcry, Oiitario. ............................ ---.whitefish.. 27,000,000 
Sandwich hatchery, Ontario. ............................. .-..pickerel. . 10,000,000 

Total of' fry of all kinds .......................................... 53,143,000 

These were divided by species a8 follows : 
Sslmoii, Snlnio Malar ..................................................... 7,243,000 
Salnioii trout, Salmo lacustris ........................................... 5,260,000 
Specklcd trout, Salnzo fonlinalis ........................................ 50,000 
Whitefish, Covegolaus nlbtcs .............................................. 30,500,000 
Pickerel,' Lztoioperca. .................................................. 10,000,000 
Black bass, Grystes iiigrioaiis. ........................................... 100,000 

Total ............................................................. 63,143,000 
The particular number and description of fish eggs hid down in each 

of the nurseries of the several provinces during the spawning season or 
fall of 1SS4 \vas as follows : 
Fratjer River hatchery, British Colnmbia ................... __-.salmon.. 3,000,000 
Sydney hatchery, Nova Scotia.. ................................ -.do. ... 931,000 
Bedford hatchery, Nova Scotia.. ............................. .--.do. ... 800,000 
Dunk River hatchery, Prince Edward Island ............... .----.do .... 1,250,000 
Miramichi hatchery, New Brunswick ........................... -.do.. .. 1,000,000 
St. John River hatchery, New Brunswick ........................ .do. ... 186,000 
Restigouche hatchery, Quebec .................................... do .... 700,000 
Cusp4 hatchery, Quebeo ................................... . - ._. .do .... 311,000 
Tadonasuo hatohcry, Quebec ............................... .-.-..do.. .. 775,000 
k g o g  hatcliery, Quebec ............................................... No return. 

' *This is variously known a.8, lake pickerel, pike perch, wall-eyed pike, dor6, dory, 
Siizoizostedium. 
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Nowcastle hatchery, Ontario ___. . - - - _. -. - - - - - ..._ .__. __..salmon trout.. 4,000,000 
Nemcak tle hatchery, Ontario ._ - - -. . -. . . - - - - . . - - - - - . . - --.speckled trout.. 50,000 
iVe\rcastlo hatchery, Ontario . - - -. . . . - - -. . - - - . - - - -. . - - - -. _ _  -. whitefish.. 3,000,000 
Smdmich hatchery, Ontario. - - -. - - - - -. - - . - -. - - -. . - - - -. -. -. . -. .__.do. - -. 60,000,000 

--- 
Total of eggs of all ltinds _ _ _ _  - ._-__. __.. _____. .___I. .___.. .__. ..-- 66,033,000 --_ -- 

These vere divided by species as follows : 
Salmon, Salmo qitinnat __._ _ _ _ _  ----.-- .__._.__.. ._-.. --. ..-- _.___._..._. 3,000,000 
Salmon, Salmo salnr ~ - -. . - - - . . - - - - - . - - - -. . . . -. . . . . -. . . . . . -. . -. - - . - - .. -. 6,963,000 
Salmon trout, S a h o  lacusiris. - - - - - - - - - - - - . . . -. 4,000,000 
Speckled trout, Sulnio fon l ind is  - -  - - -. ._ - _. . . . __. . . . . -. . . - -  --. _. . - - - 50,000 
Whitofish, Coregonua ulbus.-. . .. .-. . __.. _ _  .. _ _ _ _  __._ .... . .. ... . . _ _ _ _  _... 53,000,000 

_ _  - -. . -. . . . . . . . - 

10.-EXPERIItIENTS W I T n  SALMON IN SCOTLAND.  

B y  FRANCIS DAY, F. L. S- 

[Conclusions of paper read buforo tho Liunoan Society of London, March 5, 1865.1 

The unbiased investigator must admit that, SO far as they hare gone, 
the experiments made at  Howietoiin among the salmoiaidm are pretty 
conclusivc on the following points: 

(1) That malc parrs and smolts may afford milt cou~pctcnt to fertilize 
ova, but when from fish of the second scason, or up to 33 m011ths old, 
i t  is (? always) of insufficient strength for strong and vigorous Sry to be 
raised. , 

(2) That female smolts or grilse may give eggs at  32 months of age, 
but those which are a season older arc .better capable of producing 
vigorous fry; while for the purpose of cleveloping ova, a visit to the 
sea is not ai physiological necessity. 

(3) That young rnale'salmo?zidce are more matured for breeding pur- 
poses than are young €cmales of the same age. 

(4) That although females under 24 months of age may giPe ova, such 
are of little use for breeding purposes, the embryos not becoming well 
developed or vigorous, while the young when hatched are frequently 
malformed. 

(5)  That the size of the eggs of salmonids! varies with the age and 
condition of the parent; but, as a rule, older fish give larger ova than 
do yonnger and smaller ones. 

(6) That among the produce of every female fish there may be found 
rariations in the size of the eggs. 

(7)  That from larger ova finer and more rapidly growing fry are pro- 
duced; consequently that, by selection of breeders, races may be im- 
proved; while it is only where segregation is well carried out that such 
selection is possible. 
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B y  XAVEXZ VON STABRQWSKL. 

The carp is the easiest fish to cultivate, and i t  i8 the best adapted to 
most of thew:tters of our country. It flourishes in both stagnailti and run. 
r d g  water, if it is warm and contains sufGcient food. Its power of re. 
production is very great, as many as 500,000 eggs having been counted 
in a carp weighing 3 kilograms [about Gif pounds]; and it grows so 
rapidly that in its third year i t  is fit for the table. Its scales, with 
their golden glitter and black sha#cling, give it a pretty appearance. For 
these reasons it is the favorite fish of our nation, and i t  is more sought 
after and fetches a higher price in t h e  market than the piko. The carp 
is exceedingly voracious a n d  not at all particular as to jts food. In 
fact, it eats knything from meat to manure. It  ha^ therefore beeu said 
that, in some respects, it, is among the fish what tba hog is among tho 
mammals. 

The carp is B gregarioud fish, and is generally found in large schools. 
This S ~ O I T B  that i t  is not it predaceous fish. It is sportive kind sly. No 
other fish engages in siicli constant gambols 3s the cpp.  I t  is w pru- 
deut fish. When a dragnet is used the carp places itself perpeiidicu. 
larly in front of it,  with its head in tho mud, so that the lower rope of 
tho iiet upsets it, giving it a horizontal position, tho iiet meanwhilo 
gliding over its body. On the other hand, if the carp cannot perform 
this uianeurer, i t  boldly leaps oyer the npper rope of the iiet. 

If good and early results are to be obtained, one should proceed in 
tho following manner : Instead of draining tho spawning pond in Octo- 
ber, this should be done i u  July. The ~ o u n g  frs, measuring 3 to 4 con- 
tirueters [about 13 inches] in length, are placed in tho raising pond, 
which should be prepared for the reception of the young carp in the 
following way: During the preceding autumn the pond should be 
drained and exposed to the air as well as to the frost, so as to banish 
the noxious gases: which prove fatal to  the fish, as nwll as a11 hurtful 
worms, insects, small fish, and frogs. During tho following spring tho 
pond is plowed and onts and clorer are sowed in it, which are harvested 
when still green, about the middle of June. After three meelis tlie 
clover has again grown high enough itnd is full of many different insects 
and worm, which are the most suitable food for the little fish. 

When (in Julr)  the youiig carp are t,o be placed in this l~oncl, only a 
small portion of it fihould be set nnclor mater; each meek the quantity 
of water should bo increased, thus setting a constantly larger are;% of 
the pond under water, and coiistantly furiiishiiig iiem food for the fish. 
- - 
’ “ Ucr liaryfivc ( t , yp i* i ia  onyio) .”  From tho Doutsche P‘ischerei.%eitu11g, Vol. ViII, 

Trilndittr 1 i r o u  tho Geriutu by € I ~ n ~ n s  JMXW NO. 40, Stettin, Dwember 8, 1882. 
RON. 
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This is continued till October, a t  which time the  carp do l int  take any 
more food. Now, the pond is clrained, and the fish are talieu out. A 
raising pond worlicd iu this  way will in aqtpinii reward LIS for our (’are 
and trouble by carp weighing half a pouud each. The carp are then 
taken to the so called minter pond, and in spring distributed among 
tho stock ponds, which have been prepared and treated iu the same 
manner as  the raising ponds. For providing further food for the carp, 
:I dead sheep, cow, &e., which has been skinned, may be thrown iuto 
the pond, leaving i t  whole, so that mhsn the pond is drained, the entire 
skeleton can easily be removed. 

I urgently recommend the feeding of the carp, because this will amply 
pay. If we feed the fish, me can place double the number in the same 
water, and they will increase rapidly in weight. I a n  in the habit of 
putting t h e  vegetable food destined for tlie carp on a very simplo a p .  
paratus, forming 8 sort of table, which has a, raised edge on three sides, 
nnd 8 ledge in the middle. The food placed on this apparatus will ac- 
cuinulute along the middle and lower ledge, which of course must be 
under water, rind from which t h e  fis11 take their food as froin a crib. 
The food niay consist of potatoes, peas, husks, carrots, piimpkins, and 
eren refuse from the kitchen may bo used. There is also another cheap 
iood for carp. Oat straw is chopped wry  fiue, then put into a hole in 
the ground, measuring 3 to 3 square meters, and 30 centimeters [about 
1 foot] deep, whose walls are lined with brick ; blood is poured over the 
straw; and enormous Iiumbers of maggots will form, which are takcu 
up with a shovel and tlirowii iuto the poud. This sh0~1d ]lot be done, 
however, until the maggots are of a dark color, aud are therefore fullg 
grown. 

Carp taken from this stock pond during October of the first year will 
weigh from 1.t to 2 kilograms [about 3 pounds]. 

Although the carp when brought, to our markets are still too dear, it 
is not difficult to sell them favorably. The fish-dealers know Iiow to 
take advantage of our situation at  the time when the pond is drained. 
To 1)revent this a special pond is needed, to which tho fish Wag he re- 
moved from the stock pond. This pond may be considered a s  n; store- 
house for fish, from which the necc%sary quantity Of fish is talcen to 
suit the demands of the fish-dealers. I n  this pond are also kept the 
fish-boxes, always containing a fcw hundredweights of fish for the 
retail trade and for home cousumption. This “ store pond” need not 
be very large, but i t  should be a t  least 24 meters deep [about S feet], 
and be fed by a strong current of constantly running watrr, During 
winter the carp in this pond need not be fed, because a11 fish of tho 
Cyprilzus kind, like the carp, tench, crucians, kc . ,  do not take a n y  food 
in  winter. The fish-box greatly facilities the retailing of fish, which I 
would highly recommend, as a, much higher price can thus be obtained 
than what the fish-dealers pay. 

In transporting fish they should be packeil in clamp moss which bas 

The hole should be covered with A board. 



BULLETIN OF THE UNITED ‘STATES FISH COMMISSION. 59 

not bcen taken from the woods, but from humi(l meadow$, because the 
moss Srom the moods contains too many insects. T also lay under the 
gills OS the fish a thin slice of apple or potato, 60 as to keep the gill- 
covers moist and preveiit tliem from becoming pasted together, which 
would cause the fish to choke. When the weather is ver j  hot I kill the 
fish and lay them in large ox-bladders between pieces of ice. These 
bladclcrs I tie securely arid pack them in a box filled with damp moss. 
Thego boxes I send by mail. 

The carp is subject to a species of eruption, caused by the sting of an 
iusect. When suffering from this disease the carp ~ O C R  not look well 
and does not fetch a good price. For a loug time I searched in rain for 
the cause of this disease, and ouly three years ago I succeeclecl in find- 
iug it. This disease is caused by the circumstance that after a sud- 
den thaw or violent rain.storm the water feeding the poiid becomes 
very niudcly, and this muddy mater is the real cause of the eruption. 
Our aiicestors, who eugagecl in carp culture more than we (lo, knew this 
very well ; a ~ ~ d  in all tho aucient carp ponds I Sound at  the place of in- 
flux a side ditch for tho purpose of tlraming t h e  tu~bid  water from the 
poutl and carrying i t  outside of  tlie dikes irito the outflow canal. 

We have the following kinds of carp : 1. The covmon cnry with gellow 
scales, arid the so-cnllecl siker  carp with whitish wales. 130th these 
kinds should be cultivated iu muddy, staguslit waters (or Slij poncta). 
2. The wirror curp, for ponds with a rich rjupply of water. 3. Tlie 
>ilesicoL katlrer carp, for ponds which are fed not only by river or lake 
mater, but also by spring water. 4. Tlie ClLinesc gold carp (goldfish), 
whicli should be placed in the smallest basins of the pits which have 
heen formed near our brick-worlis. Wo should not despise any sheet of 
mater, for it is the duty oE every intelligent marl to utilize every iucli of 
ground. Evcii these small fish, which so tBr have only been considered 
as ornaments, will be of some use. 

Iu C O I I C I U S ~ O ~ I ,  I liare to state that fish-culture is exceedingly rtmu- 
uerative ; and that eveu the most intelligent farmer cannot compete with 
us. We shall beat him by our results a t  every step, if we ouly take 
care to work unitedly. 

- 

IR.--RIIETI€ODY O F  PKEPARING BINN-ISfiADDERB FOIl  nIAEILET.* 

I n  a former article t directions were given for preparing fish-bladders 
intended for isinglass or fish-glue. The bladders are also used as an 
article of food, especially in Spain, Italy, the West Indies, and China, 
sither salted alone or salted and dried. The last-mentioned method of 
Curiug it, is tlie same as that employed i n  preparing klip-fish, either 

Jamiary, 1886. Trr~iislated from tlie Daiihli by HER WAX JACOBSON. 
* “ Dlwirlinkltg nf Susdnlaver.” 

t See F. C. Bnlletiu, 1888, 1’. 293. 

From tho .Nol.sk Rdieritidmide, Vol. V, No. 1, Bergen, 
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dry-salting o’r brine-salting being used. The latter is to be preferred 
under all circumstances, a8 it produces a thicker and heavier article. 

As i n  all products of the fitrheriefi, it is of the greatest importance 
that t h e  raw material should be fresh, as stale fish mill produce a dark 
article of second-rate quality. If the bladders of such fish are used 
they should be salted by themselves, but on the whole it is advisable 
not to use them, because the expense of preparing them is so great that 
it hardly pays. Nothing but fresh bladders sliould be used, arid they 
should, therefore, be taken from the fish as soon as possible. 

In this method of preparing bladders cleauliness and great care are 
essential for obtaining a good article. The bladder should not be torn 
out, but should be cut from the backbone with a thin-bladed knife, let- 
ting the blade follow the hollow portion of the bone by pressing it with 
the thumb. In doing this one does not run the risk of having the bone 
come loose a t  the same time. A skilled man oan cut from 4,200 to 4,400 
bladders a day. As soon as the bladder has been separated from the 
bone, i t  must be well cleaned and all blood and impurities removed, 
which are found especially on the inside. I f  t ime allows it, both the 
black skin on the outside and the white skin on the inside should be 
removed. By doing this, a whiter article is obtained than if this process 
is deferred until the bladder has lain in brine. After it has been well 
cleaned it is laid over night in  sea-water, which gives i t  a whiter color. 
The following day the bladders are salted, after they hare been well 
rinsed and the water has been allowed to run off. The salting is done in 
tubs, which should not be tight, if dry-salting is med. In either case- 
whetherdry-salting or brine.saltin& is used-at least one-fourth barrel of 
salt is used, rather too much than too little, as there is no danger of 
the bladders becoming too strongly salted (“burnt”), even if they are 
buried deep in the salt. Generally white and clean common Liverpool salt 
is used. When salted, bladders will keep for a, long time, o€ten for sev- 
eral months. They should, howerer, be looked after from time to time. 
As soon as there is the slightest indication of their ‘‘ the old 
brine should be changed for new and strong brine ; or if dry-salting is 
used, the Idadders should be salted over again. In  the first case, the . 
bladders should be relaid; and in both cases they should be well riiised 
in strong brine. 

If there has been no chance to remove the skins while the bladders. 
are fresh, they can be scraped off as circumstances mill allow. This is 
the most important part of the preparation, as the 100ks of the b]adder& 
when dried depend Tery uuch on the manner in which they have been 
scraped. The scraping, for which a common sharp knife is used, should 
be done very carefully, so t h a t  not a particle of the skin remains, 
while on the other hand great care should be taken not to scrape a hole 
iu them. By soaking them in water the skins come off more easily; 
but this process should not be c,mployccl under any circumstances. If 
the bladders cannot be dried irnmediately after having been scraped, 
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they should q w i u  be laid in strong fresh brine, in which they can re- 
lnaiu for several mouths without being injured. 

When tAe drying process is to begin, the bladders are first laid in 
he:ips 011 specially-arri~nged frames, so that the brine can ruu off. When 
the bl~tdders are talwu off' the frames, they are well rinsed, best in new, 
pure, and 'stroug brine. Each bladder is thereupon well spread out, 
smoothed d o m  with tho hand, and laid ou shelves, which are arranged 
one above the other, about 7 iiialies apart. Instead of the shelves, 
frames may be used, about 8 teet long and 3 feet broad, covered with 
Bet-work, the meshes being the same size as those of ~ ~ i ~ c l i e r ~ l  nets. 
The franie itself is formed by laths about 9 iuches thick, slightly bent, 
80 the air can cjrculiite freely, when one frltuie is placed above the other. 
Frames are preferable to shelves, as the bladders are exposed to a cur- 
rent of air on both sides," aud as they dry better. When one has gone 
so far that the drying process is carried ou out-of-doors, the bladders 
may simply be placed on the drying pile; whilo if shelves arc used 
they must be spread out. In case of rain they caii quickly be brought 
under shelter or be piled one above the other, and t h e  whole covered 
with tarpaulins. 

The first drying process sliould bo carried on under shelter iu 8 shed 
baring doors openirig south and east. The bludclers cannot yet staiitl 
t'he sunshii~e, because, wheii exposed to it iu the beginning of the dry- 
ing process, thcy eiuily assume a yellon7ish color, which makes tlietii a 
second-rate article. They are left 011 the frames or shelves until they 
begin to  dry on the outside. After several days a crust forms on them, 
which cau easily be ascertaiued by passing the hand over them. They 
are then laid in  ~onin~on Harana boxes, carefully spreading them out 
and smoothing them. They should rise about one-third of the height of 
the box over its upper edge. Four to five boxes are then placed o m  
above the other, so that they may be suitably pressed. During the 
pressing, which lasts from five to seveii days, the position of tho boxes 
is changed every da$, so the lower ones get at the top, and rice VerRa, 
so that each box receives the same amount of pressure. No rule e m  bo 
laid down to determine when they are sufficiently pressed, as nothiug 
but experience can teach this. 

When the bladder6 appear to  liavo been sufficieuttly pressed, the dry- 
ing in the open air begins, during which either the frames referred to 
above are used or the  bladders are carefuIIy spread out 011 the rocks. 
The drying goes 011 gradually, alternating with pressing aud stretching, 
so that the bladclers do not lose tlieir smooth appearance. As soou as 
they begin to shrivel in the  sun they should be tdum in and placed ill 

boxes, by I:g.ers if possible, soma weight being put on tho top. The 
S R I I I ~  should bo done every cvciiing. If the dryiug process has been 

- 

* Whan shelvcs tire I I B O C ~ ,  the bladders need not bo turiiccl, na  they slightIy shrivol 
whcn boginning to dry, so t8hat the air can strilca their lower sides. 
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very rapid, they should in the evening be placed in a press, aud left in 
it until they have resumed their smooth appearance. It may bo laic1 
down as a general rule that the drying process should nerer be forced, 
but occupy from four to five weeks. The bladders should be protected 
against rain, as rain-drops cause spots, which make them a second-class 
article. 

When the bladclers, by being presse(1 hard, clo not leave any spots, 
they may be considered completely d?y, and can keep for years. Thor- 
oughly dried b1:tdders arc? not apt to mold. The main points aimed a t  
are to gire thcin a smooth, even appearance, and a pure, white color, 
without spots, which can be reached by a thorough and careful treat- 
ment. The preparation of dried bladders as nil article of food, there- 
fore, requires patjeut labor. 

For shipping, the bladders are pressed into ~ ~ o o d e n  boxes or tin cans 
holtliiig from G& to 100 pounds. From a barrel of salted bladders 
\rcighing about 2ti4 pounds auil containiug 4,200 to 4,400 bladders 
(about IG b1adder.q to R pouutl), from 100 to 110 pounds of driedblad- 
derls are obtained, that is, from 373 to 418 per cent. 

Capt. J. W. Collins* gives the following statement of weights: One 
thousantl pounds of round cod yield from 9 to 10 pounds of bladders. 
When scraped they weigh 6s pouuds; salted, 52;  and wlieu dried 
about 14 pounds. According to this statement 300 pounds of salt 
bladders would yield 25 pounds of dried bladders. 

During the past six years an average of about 30,000 pounds of fish 
bladders has been annually exported from Norwa,r, at an  average price 
of about 15 cents per pound. The price, however, fluctuates very much. 
The average price of a barrel of salt bladders is about $3.22. Captain 
Collins stated that in 1879 the prices paid at Gloucester were about 4 
cents per pound for salted bladders, and from 22 to 35 cents per pound 
for dried bladders. 

According to Mr. Earll, in the United States, bladders arc often salted 
togetlier with tongues, the price being stated a t  from $S to $12 1)er 
barrel. 

In Canada, bladders and tongues are also salted together. The Ca- 
nadian fishery statistics give the quantities of bladders as follows: 

Years. Quebec. Nova scotia. 

, Bunhcle. Bueheln. 
187R ................. 070 2,004 
1870.. ............... 300 3,141 
1880.. ............... 113 4,075 ................. 3 311 

3: 600 
iasa ................. I, 100 a, 034 
1881 
1882 ................. E 1 

- N a & z y  Total. 

Bushele. Bushele. 
1,217 4.600 
1,070 4,013 
1,008 6 680 

538 4, Gl3 
425 5,610 

793 4: 600 

Value. 

$11,082 
11,901 
14,408 
11, U82 
11,301 
18,601 
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1 Pears. 

1881 ............... 
1662 ............... 
1888 ............... 

Qonntity. Value. 

Pounde. 
81,400 $77,330 
147,400 117,020 
114,400 106,680 

From Newfoundland there were exported, in 1851, 119 kegs of blad- 
ders and tongues, a t  $1 per beg ; and in 1SS2, 46 barrels, at $3 per bar- 
rel. The mode of preparing salt bladders i s  the same as that of cod in 
kegs. For both snltings about barrel Cadiz salt per barrel of pre- 
pared bladders is used. To judge from the small quantities prepared, 
there cannot be a very great demand for this article. 

1n Iceland the bladders are generally salted on board the vessels, 
either in tubs or in boxes. When they are to be dried, they are first 
Fashed in salt water and the black skin is taken off, after which they 
are strung on liooks and huug around the malls of the house. The 
general method of preparation followed in Norway is this : The bladders 
are washecl as soon as possible, cleaned of blood and skins, and spread 
out on frames where there is a good current of air, or on stone fences, 
but not on the rainy or sunny side. When they have become dry enough 
to be stiff, so ns to keep apart, they are strung on B thread and dried 
in the wind. If they cannot be dried immediately, they are slightly 
sprinkled with salt. They should be soaked as soon as possible and 
dried in the usual mnniicr. This article is of course used only in fac- 
tories. 

In conclusion, nu account is given of the method of Rev. 31r. Dein- 
boll,* as it may prove of practical use iu the honsehold. It is as follows: 

After the bladder has been cut from the backbone it is for some time 
laid in lime-water, so that fatty parts may be removed. Thereupon t h e  
outer skin and sinews are scraped OE with a knife, the bladder is opened, 
rinsed well ill warm water, and rolled iu a, linen cloth until i t  becomes as 
soft as dough, when it is formedin tablets, sticks, and Other figtires. A 
hole is then made in every piece, and they are hung on a string to be 
dried in a gentle heat, but not in the sun. Others cook the bladders, 
after they have been cleaned, in water over a slow and even fire until 
they become a slimy mass, which is cast in molds, in which they remain 
uiitil cold, when they are rolled out on boards in small leaves, and when 
these are almost dry they are rolled together like strings.t They should 
be kept in a dry place, for in the air they easily become damp. 

* Om Rehandling og Tilvirhlng af Saltuands$sk. 
t Both methods are used in Russia. 

Christiania, 1839. 
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19.--818€1 BECOMING BLUE A N D  R I G I D  D U R I N G  TRANSPORTATION? 

B y  J. STANGE. ' 

An instance of' fish becoming bluish and rigid during transportation 
has recently happened, which seems to throw some light ou the subject. 

After the fisheries in one of my carp ponds, located about I& hours' 
journey by wagon from m y  residence, had come to a close, the carp were 
put into a large and long barrel, which on the upper side hac1 a square 
hole measuring 40 centimeters [lag inches] in diameter, which is liued 
with boards 24 centimeters [9* inches] high; this barrel was placed on 
the wagou and filled with water up to the edge of the hole. Besides 
this barrel there was put on the wagon a low tub filled with water and 
containing two pike. As the weather was rather warm, I told my 
driver to go fast, which is generally considered adyntageous under the 
circumstances. As the entire leugth of the road was paved, the water 
had been spilt out of the low tub, so that the pike touched the bottom. 
They mere lying on their side and did not move, not even when 1 took 
them from the tub, with the exception of tlie eyes and gills, which they 
moved in afeeble manner. It struck m e  a t  once that these pike, instead 
of a yellowish, had a bluish color. I immediately placed them in a fish- 
tank, through which passed a current of spring water. The barrel con- 
taining the carp was still full of water; the fish were sound and lively. 

The next morning the two pike lay on the bottom of the fish-tank. 
I took them out; their color was still blue; they were not dead, aiid 
moved their eyes and gills, but otherwise api~eared as if they were par- 
alyzed. The bocly was flexible, aa in sound fish, but had lost the faculty 
of i-uotiou. I again placed the pike in the tank, and examined them 
every day, but for four days there was no change ; the pike remained 
alive, but tho faculty of moving did not return. When I came to the 
tank on the fiCth day, it had been broken open, aucl the pike unfortun- 
tunately had been stolen. 

The rigidity of these two fish had probably been caused by the cir- 
cumstance that, after most of the water from the tub had been spilt, 
the fish, by the bumping of the wagon against the stones of tlie rough 
pavement,, had repeatedly been thrown wlth their abdomen against the 
bottom of the tub; and that thereby the body had become rigid. I 
presume this  all the more because the carp in the barrel, which, when it 
reached itti destination, was still full of water, were, without exception, 
in a normal condition. If fish, during traueportation, aro to remain 
sound, they should therefore hare plenty of mater. 

* i L D n ~  Blauverdm mil Eratarren der Fisclie beim Traiisport.fl From the DeutscheFi'ieoh- 
Translated from the Ger- 

WIK, near RIEL, HOLSTEIN. 

eret-Xcilurrg, Yol. VIII,  No. 50, Stettin, December 16, 1885. 
man br HEEXAX JACODSOX. 
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Vol. VI, No. 5. Washington, D. C. Apr. S, 1880. 

fZOn-THE PREBERVATION OF FHEBH FISH. 

By Prof. J. COSSAR EWART. 

[Transmitted to the State Deportment by the United States consul at Leith.] 

The “chemical powder ” used by the Norwegians for {reserving her- 
ring is a mixture of boracic acid and common salt. From our greatest 
authority in antiseptics I have learned that boracic acid has been used 
in Norway for a t  least fourteen years for the preservation of articles 
of food, &c. Those acquainted with Norway can well understand how 
necessery i t  is for the farmers and others who live far removed from the 
towns-by the margins of the long minding fiords or on the slopes of 
the great mountains-to provide themselves with various kinds of pick- 
ling agents. It seems that boracic acid, after a long trial, has proved 
a most valuable preservative, chiefly because it keeps fish and other 
food stufls in a perfectly fresh condition for several weeks, and, without 
being hurtful, it often tends to improve the flavor. 

Recently a mixture of boracic acid and salt has been used with so 
great success for preserving herring in a fresh condition that it is nom 
possible for Norwegian herring to compete successfully with absolutely 
fresh herring in the English market. Thousands of people in England 
have consumed Norwegian herring a week or more after their captiire, 
believing they were fresh from Yarmouth or some of the great Scottish 
fishing stations. I need not say that herring rapidly become unfit for 
food when taken out of the mater. I n  summer they are often useless 
twenty-four hours after they aro captured, and in winter the process of 
clisintegratiori is not long delayed. What is true of herring is to a great 
extent true of other fish. Often in summer the flsh landed at Newha- 
\-en from fishing boats becalmed at sea is almost putrid, and were it 
thoroughly inspected, as it should be, it would often be at once con. 
demued as unfit for food. It is, as already pointed out, this extreme 
~mrishableness that necessitates the rapid dispatch of fresh fish, and 
affords an excuse for the high rates charged for carriage. Hence the 
l)oracic acid will be welcomed as a great boon, if it preserve8 fish in a 
fresh condition for several weeks. On learning some time ago that the 
Xorwegians were aending us herring preserved in a chemical powder, 
I suaceeded in getting a sample and had i t  analyzed. After an elabo- 
rate examination, Dr. Atkinson, assistant to the Professor of Materia 
Medica in the Unirersity, reported that the Rubstance submitted to him 
mas a very pure preparation of boracic acid. Mr. David Murrar, of 
Anstruther, mho takes a keen and practica’l interest in all questions 

Bull. U. 8. F. O., 86-5 
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relating to the fish trade, was good enough to pickle several samples of 
herring according to the Norwegian plan. Some of these samples I 
hare examined with the most satisfactory results. Herring pickled on 
the 19th of January are as fresh and sweet to-day [January2Sf] as they 
mere mhen introduced into the mixture, and when cooked they can 
scarcely be distinguished from herring only a few hours out of the 
water. I understand that equally good results h3ve been obtained bx 
Nr. NcCombie, of Pe terhead, TTith haddock. 

Let us nom indicate how the boracic acid should be applied. For 
preserving herring, the best plitii seems to be to make a mixture of 
powdered boracic acid and fine salt, taking two pounds of salt to every 
pound of boracic acid. This mixture having been made, the fresh her- 
ring should be arranged in layers in a barrel, in exactly t h e  same may 
as cured herring are packed, and each tier covered with a thin l q e r  of 
the mixture. When the barrel is full i t  should be tightened down in 
the ordinary way, and then “pickled77 with a weak solution of pure bo 
racic acid. For treating a barrel of herring in this manner, 23 pounds 
of acid and 5 pounds of salt are required for spreading 011 the tiers of 
herring during packing, and about 10 ounces of pure acid for dissolring 
iu the fresh water used for pickling, After further experilneuts it iiiay 
be found advisable to alter somewhat the proportions here given. The 
barrels when packed should be kept in a cool place where there is D 

nearly constant temperature, The expense of pickling a barrel of her- 
ring (a barrel holds from SO0 to 1,000 herring) in this may need iiot be 
great, for boracic acid can be purchased under Gd. per pound. A bar- 
rel of herring, which cost originally Ss., might bo preserved in boracic 
acid and delivered in London for 14s.; this is supposing the pickling to 
cost 3s. and the carriage 36. If sold for 20s. (i. e., three or Sour for ld.), 
a considerable margin would be left for profits to the curers and others. 

In addition to preserving fish, boracic acid might be of use for pre- 
serving fishermen’s bait. Often the fishermen (or more often the fish- 
er-xomen), at a considerable expenditure of time and money, bait their 
lines in vain. All arrangements are made for a night’s fishing, n~lien a 
change of weather prevents the boats reaching the fishing ground. Be. 
fore another night arrives the bait has usually lost its catching powers, 
and t h e  tedious process of baiting the lines has to be repeated. Whether 
boracic acid will preserve bait the fishermen only can set,tle. If a t  An- 
struther, or some other fishing Station, two or three fishermen use bait 
which has been preserved for some days in an equal mixture of salt and 
boracic acid, and compare i ts  Catching power with fresh bait, they will be 
able to ascertain whether this preservative trill in any way lessen their 
labors. The United States fishermen often have wonderful success 
when they use frozen herring as bait j the herring are usually frozen 
and exported from Labrador. 

It may be hoped this system of treating fresh fish will be useful. It 
ought a t  least to enable our cuPers to compete with Norway, for in nd- 
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clition to other advantages they have better material to work with, our 
herring being undoubtedly superior to those taken around the Scandi- 
navian coast j even tho Norwegians prefer Scotch-cured herring to their 
own. Further, if curers preserve herring with boracic acid they will to 
a great extent be independent of the railway companies; i t  mill no 
longer be necessary to dispatch fish by express trains, and pay for their 
carriage two or even three times their value. Whether the herring I 
take a day or a week to reach London, Manchester, and other large 
towns will mako no difference, and in many instances curers may with 
advantage forward parcels of fish by the ordinary coasting steamers. 
The saving made by sending fish by sea will be evident when it is 
stated that it would probably cost less to send a barrel of herring twice 
round the world by steamer than to send i t  once from St. Andrews to 
London by mil. We must, however, not expect too much fr6m boracic 
acid. Something more will be required before the fishery industry re- 
covers from its present state of collapse and begins to assume the im- 
portance i t  deserves. 

Vhen referring to the boracic acid method of preserving fish, I ought 
to have mentioned that i t  is enabling Norway to drivo Scottish herring 
out of the English market. Over 20,000 barrels of herring reached 
Xnglund last winter, and nearly 30,000 barrels have arrived during 
the present winter. The consignments from Norway have reduced the 
priees so far that a barrel of Scottish herring sonietirnes scarcely brings 
enough to pay its carriage to London. This will be better understopd 
when I mention that from most of our fishing stations it costs 75s. to 
send a ton of fresh fieh to London. Thero a m  five cram (ten barrels) 
i n  a ton, hence each cran costs for carriage alone 15s. When to this 
porterage and other charges are added, the large sum of I&. or even 
20s. may be reached for conveying a cran of herring to Billingsgate. A 
parcel of herring sent recently from Anstruther to Nanchester were 
sold (as shown by bills of sale in my possession) a t  10s. per barrel 
20s. per cran). Each barrel cost for carriago, &c., 7s., which leaves 3s. 
to hie divided between the curer ani1 the fishermen ; parcels sent to Lon- 
don sometimes yielded little over 1s. per barrel, owing to the market 
being ' 6  overdone7' with herring from Normay. I am now able to state, 
from definite information received from Peterliead, that Messrs. IilcCom- 
bie have preserved during January several barrels of haddock and about 
1,000 barrels of herringin boracic acid. I t  must be horn8 in mind that 
Norway is not likely to rest satisfied with sending 11s fresh herring; she 
is doing her utmost to develop her fisheries, and especially to competa 
with Scotland in the English market. If this competition leads to tlie 
railway compauies lowering their rates for fish, and causes our fishing 
industry to be carried on in a more intelligant and systematic fa&ioii, 
it mill undoubtedly do good. Hitherto the fisheries have been allowed 
t o  take care of themselves; we have neither attempted to establidi 
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large fishing stations in the vicinity of the rich fishing banks around 
Shetland and the Hebrides, nor have we constructed suitable harbors ; 
and we are only beginning to recognize the necessity of providing the 
fishing stations with telegraphic communication. The fishing industry 
is to a pea t  extent carried on by men who seldom do more than make 
a living-not by capitalists who can invest large sums in harbors, boats, 
&c., and the State, which is virtually the landlord of the fishermen, 
has not yet fully realized its responsibility in providing such accommo- 
dations (harbors) a8 will admit of their harvest being satisfactorily 
reaped. It will be admitted that little progress has been made for years 
towards placing in the markets all over Britain a good supply of cheap 
fresh fish, and that the curing of herring for exportation (the only 
branch of the industry which has been energetically carried on) has re- 
sulted in a11 but complete failure, the curers having lost during the last 
two years nearly a million pounds sterling. This being the case, in- 
stead of continuing to cater chiefly for the continental market, we 
should rather aim at supplying the home market with fresh fish. I am 
convinced that unless this is done the fishing industry mill remain in’au 
unsatisfactory condition, and we shall fail to utilize the latent energy 
of the Western Highlands and Islands, and deprive ourselves of the 
riches of the waters which wash our western shores. In order to in- 
crease the supply of fresh fish little more than organization is required. 
It will be necessary (1) for the fisherman to land the fish in good condi- 
tion, and (2) for the receivem to preserve them by ice or otherwise, and 
digpatch them rapidly and cheaply to the various centern of population 
throughout the country. What is absolutely necessary before a step 
can be taken in the right direction are fast steamers, adapted for carry- 
ing fresh fish from the chief fishing stfations along the east and west 
coasts to the southern markets. When lecturing in Fraserburgh last 
February I ventured to say ‘‘ that a few swift steam fish-carriers, pro- 
vided with refrigerators, or simply with pens and ice, would revolution- 
ize the distribution of fish.” 

Before pointing out in detail what organization is required, I ought, 
perhaps, to refer to the alleged diminution of the fiskshoals around our 
coast. Suppose we take for granted that the territorial waters (and 
some of the off-shore banks) that lie between Peterhead and Berwicli- 
on-Tweed no longer yield the takes they did a generation ago, it does 
not follow that the waters off the coast of Oaithnestl and around the 
Orkney and Shetland Islands are t0 a great extent exhausted; far 
less does it prove the exhaustion of the waters that surround the 
Hebrides, and flow between them and the mainland. If the banks off 
the east coast are beginning to fail, it  should be remembered the signs 
of failure are only appearing after many abundant harvests have been 
reaped, and that even now they yield weekly many tons of fish. If 
fiah are still captured-sometimes in large quantities-in waters over 
which fishing vessels have sailed for centuries, how much more likely 
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are they to be taken in the waters around the Northern and Western 
Islands, which are relatively as rich as the unplowed prairies of the 
Far West! It may be said that large fishing fleets visit Barra and 
Stornoway and other stations on the west coast every summer, and 
that fishermen are constantly a t  work around the Orkney and Shetland 
Islands. It ought, however, to be remembered that the only fishing of 
any note around the Western Island8 lasts but eight or ten weeks, and 
that nearly all the fisherman are in search of herping, to be cured for 
the foreign market. During thg rest of the year comparatively little 
fishing is carried on, so that the shoals of cod, ling, and halibut areprac- 
tically undisturbed. A t  Shetland, however, in addition to the Bummer 
herring fishing, there are a number of boats engaged in capturing cod, 
halibut, turbot, &c., which are sent in ice to the English markets. But 
i t  is well known that the fresh fish now sent (under 500 tolis in lSS4) 
from Shetland do not represent a tithe of that which the maters, if more 
thoroughly fished, would readily yield. 

It may be asked, how is it that the fisheries of Shetland and the West- 
ern Islands have not assumed greater magnitude? For two reasons, 
1 think. In  the first place, because the curers, in whose hands the de- 
velopment of the fishery industry to a great extent lies, have practically 
devoted their whole attention to curing herring for the continental 
markets; and in the second place, because the native fishermen of the 
Western Highlands and Islands have had' little encouragement to en- 
gage in fishing. In  the absence of appliances for preserving fresh fish, 
and without fast steamers to carry them to Liverpool and other large 
towns, fishing could not possibly pay, even if suitable harbors and 
large boats were provided. As an illustration of this, it may be men- 
tioned that large turbot, which could not be purchased under 20s. or 
30s. in London, are often cut into slices, and used as bait in the Heb- 
rides. The present condition of the fishing industry in  the northwest 
of Scotland is due to the unfavorable surroundings of the inhabitants 
rather than to anything connscted with national characteristics. It 
might be pointed out that on the west coast of Norway (where the in- 
habitants have in some respects fewer natural advantages than the west 
coast of Scotland can boast of) there is the large town of Hammerfest, 
within the arctic circle, further south is Troudhjem, and nearly opposite 
Lerwick, in Shetland, is the old busy town of Bergen, with a latitude of 
60.23 degrees-nearly 120 miles north of the Butt of Lewis, and twice 
that distance north of Barra. Bergen, which has about 35,000 inhab- 
itants, is one of the chief towns in Norway, and is the great center of 
the fishing industry. How is it that there is not in Lewis Island and 
still more in the Shetlands a town of the same importance as Bergen, 
with a large fishing fleet and numerous trading vessels passing to and 
fro 9 Some might point to the difference of the two races, and endeavor 
to show that the absence of prosperity in the north and west of Scot- 
land ma8 clue to the predominance of the Celt, while t'he success on 
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the west of Norway resulted from the indomitable persereranee of the 
hardy Korseman. This may be pertly true, but it should be rernelu- 
bered the inhabitants of Shetlaiid and of the north and east portion of 
the Long Island are as nearly pure Scandinavians as are the inha6itants 
of Bergen and other towns on tho west of Norway; and, further, that 
the fishernien in Lochfyne, who are pure Celts, are as energetic as they 
are hardy and prosperous. As far as I can judge, the conditions on the 
two seaboards have been entirely different. Putting aside the tradi- 
tions inherited from the time of the Vikings, the Norwegians have long 
had a direct interest in the soil, and an excellent service of boats around 
the coasts. By beiug to a great extent their own landlords, and by 
reaping all the advantages of their labors, they haTe come to treat their 
barren mountain sides in niuch the same spirit as the Italian cultivates 
his vine-clad hills. But (what is of more importance from our point of 
view) owing to the a11 but impassable nature of the inland districts aud 
the absence of railways, a wonderfully complete system of communi- 
ctttion has been established around the coast, which has fostered the 
fisheries and led many of the natives to devote their undivided attention 
to reaping the harvest of the sea. But Bergen is not entirely the 
product of the Scandinavians. I ts  commercial importaiice resulted to 
a great extent from the influence of the Hanseatic League which, during 
the sixteenth century, monopolized the whole of the trade along the 
west coast of Norway. Nothing could be more cncournging than the 
manly way in which the fishermen in certain parts of the Lewis strug- 
gle against their hard lot. In the absence of harbors thry must rest 
mtisfied with boats that can readily be beaahcJ. In  these small boats 
they often brave the full force of the htlautic, and return from their 
fishing expeditions knowing that but small recompense can be obtained 
for their labor, and grateful if, in the absence of harbors, they escape 
having to drag their boat ashore through an angrysurf. The want 
of success for generations has had a depressing effect, but this mould, 
to  the benefit of ,211 concerned, undoubtedly disappear if a Hanseatic- 
like League was to carry capital and organization into the Hebrides. 

Let in0 now conclude by stating shortly what is required before au 
abundant supply of fresh fish can be placed in the market. Nothing 
need be said nom about fishiug boats ; they have been gradually in- 
creasing in size, sild they will continue to increase until we are able to 
send, if' desirable, a large fleet to take part in the Paroe, Iceland, and 
Lofoden fisheries. This increase in size mill go hand in hand with the 
increase in number of deepwater harbors. Unfortunately tho harbor 
question is in an extremely unsatisfactory condition. Nany of the ex- 
isting harbors want improving and extending, and there are many fish- 
ing villages around the coast that have been struggling for harbors for 
years in vain. Some villages on the east coast that once bad flourishing 
curing est:tblishments are (for vant  of harbors for tho large boats now 
required) becoming poorer and poorer, ani1 unless harbors are built the 
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fishermen must  either remove to ports with good harbors or starve. 
The harbor question must be considervd as a kitioiial one. Eren if 
the State is unable to grant large sums to build harbors, it ought, in 
addition to lending at  a small rate of interest, to ascertain which of the 
fishing harbors ought to be extended, and where new harbors should 
be erected, the position of the fishing banks, abundance of bait, &c., 
cletermining to a certain extent the sites. This information could; per- 
haps, best be olitained by means of B small committee of experts as 
suggested by the harbor committee which recentlr reported-the cow- 
uiittee to include sonie one able to advise as to the value of the fishing 
grounds in the vicinity of the proposed harbors. Given suitable har- 
bors arid all the necessary appliances for capturing and landing fish at 
the fishing stations, the question then arises as to how the fish are to 
Ire couveged to the consumers. If ve  take Shetland, for example, I 
wonld suggest that at the outset u large station be forined, provided 
with stores, in which fresh fish could be packed in ice or other preserv- 
atives, and, if necemary, frozen-where, in fact, by icing, freezing, or 
other means fish could be maintained in a perfectly fresh conditiou until 
plac.ed on board the fish-carriers. In addition to the one large station 
i i i  Shetland i t  mould bo iiecessary to hare a niiinber of small ones, from 
which the fish could be sent ill ice or other preservative to the large 
statiou by small steamers or otherwise. Froiii the central station the 
steam fish-carricgs should ruii two or three times a veek, taking in or 
leaving cousignmeuts 011 the way until London or some port 011 the 
east coast of Euglaiid is reached. Each steamer mould, in all prob. 
ilbilit,?, require to be provided with a refrigerator in order to preserve 
the fish. The steau fish-carriers on the east coast might call on the r a y  
south a t  one or more poiuts in She,tlaud and O r k n o ~ ,  at  Wick, Cockie, 
Fraserburgh, Peterhead, Aberdeen, l\lontrose, Anstruther, Eyemouth, 
and Bermick for parcels of fish, aud leave them a t  various ports along 
the English coast as they proceeded on their vag t o  Lonclon. 

The Orkney IsIancls would require a t least one ceutral slation, aut1 
similar statious might be formed at all t h e  fishing centers called at. 
On the west coast, stations might be foriuecl at Stornoway (perhaps 
Inter at Ness and Port-n:~.Curin), Gairloch, Bracadale, Loch Boisdale, 
Castlc Cay, aiid Tiree. Fish could, if necessary, be carried from the 
suialler stations in the vicinity of these ports by inems of small steam- 
ers. From the stations named, and perhaps from others hi addition, 
steamers would carry fresh fish to Liverpool and other ports on the 
mest coast. The managers of the various stations 011 both coasts might 
be in direct communicatiou with fish salesmen and, if possible, with 
fish rctuilers throngliout tbe country, so that fm miclcllenwn voulcl be 
rcqniretl, 

A s  sooil 21s the fishermc.~ on tho west coast vere assured that their 
fish, by being carried regularly to  market, would bring fair returns, 
tlley wouid tlevote thcuiselres to their calling vith renewed energy, and 
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the whole fishing industry would take a new lease of life. As a natural 
result of the formation of large fishing stations, the refuse of the fish- 
eries would be utilized for the formation of fertilizing agents, oils, &e., 
and thus lead to a considerable increase in the annual value of the in- 
dustry. There probably never has been a time when there was greater 
necessity for energetic action being taken, and everything points to the 
present time as being especially favorable for a new departure being 
made in the development of our fisheries. 

My previous communications on this subject called forth a number of 
letters. Some of the writers, naturally enough, were anxious to be as- 
sured of the safety of the (( chemical powder” recommended, while others 
contributed exceedingly valuable information. One writer endeavored 
to point out not only that boracic acid was a poison, but also that it was 
a, cumulative poison. The all but universal creed of our fishermen is, 
(6 What our fathers did, that shall we also do.” This being so, the advice 
to stand still is little needed j and in this case it might have done in- 
jury had Professor Hay, of Aberdeen, not come to the rescue. On the 
subject of the physiological action of salts we have few authorities 
equal to Dr. Hay; hence, when he tells us that he is “satisfied that no 
one needs fear any bad effects from the eating of fish preserved by the 
Norwegian method,” we may consider the matter as Rettled. Dr. Hay 
pointed out that 90 grains of boracic acid have been taken daily for 
weeks without producing any bad effects, and, furtner, that in some 
cases when from 30 to 50 grains were taken daily with the food, the 
appetite and the weight increased, and the general nutrition was im- 
proved. As a matter of fact, boracic acid is practically as, safe as com- 
mon salt, and the only evil likely to result from taking, say, half an 
ounce of Boracic acid, is a slight disturbance of digestion. I have known 
men return from Norway in excellent health, who, in the absence of 
other food, subsisted for months almost entirely on fish preserved in 
boracic acid. If ninety grains of boracic acid can be taken daily with 
impunity for weeks, and if half an ounce causes only slight indigestion, 
there is little chance of any harm resulting from the small quantities 
stored up in the tissues of fish preserved in a mixture of boracic acid 
and salt. Professor Hay thought that in all probability only 2 or 3 
grains would penetrate into the substance of a herring left from ten to 
fourteen days in the mixture. This conjecture was verified by Mr. 
Miller, of Wick, who found that herring preserved from the 2d to the 
11th of February contained on an average 3 grains each of the acid. 
Similar results were obtained by Dr. Aitken, who examined, a t  my 
request, two herring which had lain in the acid and salt mixture 
for three weeks. The two herring (which together weighed 279 grams) 
were steeped in water and then boiled. The waterin which they were 
steeped contained 0.368 gram of boracic acid, the boiled water con- 
tained 0.594 gram of boracic acid, and the flesh when analyzed was found 
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-to contain 0.348 gram of boracic acid. The total amount of boracic acid 
in the two herring was therefore 1.310 grams, equal to about 30 grains. 
Three-fourths of this acid was extracted by cooking (the acid being 
more soluble in hot than in cold water), so that only about 5 grains 
were left in the tissues likely to be eaten, or about 28 grains in each 
herring. This being the case, judging from the experiments referred 
to  above, three dozen herring preserved in boracio acid might be eaten 
daily for months without any injury resulting from the mid taken 
along with them. I ventured originally to call attentbion to the use of 
boracic acid as a preserving agent in order, if possible, to enable the 
herring taken off the Scottish coast to compete successfully in the 
English markets with those sent from Norway. Hitherto, owing to 
the perishable nature of herring, it has been necessary to send them 
by fast passenger trains, which necessitates a high rate for carriage, 
For the same reason it has been necessary, however large the take, to 
throw the whole at  once into the market, even when the supply far ex- 
ceeded the demand. By a careful use of a mixture of boracic acid and 
salt it is possible, with a fairly low temperature, to keep herring and 
other small fiish perfectly fresh for several days-long enough to allow 
their being sent by slow trains, and to admit of the supply being regu- 
lated by the demand, and prevent prices fluctuating from 2s. or 3s. one 
week to 20s. or 30s. the next. Boracic acid has, however, many other 
uses than this. If' a curer has more fish on Eiaud than he can sell profit- 
ably in a fresh ,$ate, by using boracic acid he can preserve them until 
he has an opportunity of smoking or drying them. Herring that have 
been preserved in boracic acid make excellent bloaters. Haddock, in 
the same way, when split can be preserved for a considerable time jn 
boracic acid before they are converted into 1L findons." Ood and ling 
may also be treated advantageously with boracic acid before they are 
dried. The millions of dried cod found in the Bergen stores am d l  (as 
the ancient and fish-like smell indicates) undergoing, however slowly, 
putrefactive changes. This would, to a great extent, be prevented if 
boracic ticid was used during the early stages of curing. 

h'one of the methods above referred to, however, absolutely arrest 
putrefaction. They fail in two important respects. In the first place, 
the organisms already in and on the fish are not completely destroyed ; 
and, in the second place, no effective steps are taken to prevent the en- 
trance of new organisms. A t  the best, it can only be said that most of 
the original organisms are killed, while the tissues of the fish are Fen- 
dered more or less unsuitable for nourishing the surviving germs and 
the new organisms that may be introduced. 

In  preserving fish, flesh, vegetables, &io., the battle is with invisible 
but ever-present organisms, which, as they live and multiply, break up 
the organic molecnles of which the tissuee are composed, and lead to 
the formation of uoxious by-products. This breaking up of the tissues 
W e  call putrebetion. Just as the gea8t plant, by breaking up grape 
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sugar, sets u p  fermentation, and gives rise to by-products (alcohol and. 
carbonic mid), so bacteria, by breaking up  the muscles of the fish: &e., 
set up putrefaction, and lead to the formation of by-proclucts-some- 
times harmless, sometimes extremely poisonous. With the organisms 
of putrefaction surgeons and food-preservers h a w  long waged war. 
The surgeon at  last has won the victory by means of Lister’s anti- 
septic system ; the food-preserver, guided by the discoveries of Pasteur 
and Lister, has also been successful to n; very large extent. In  some 
cases, after arresting putrefaction by boiling, he prevents the germ- 
1;icleu air entering bx hermeticnlly sealing; in other cases he arrests 
putrefaction by the use of ice. How may me further estend antisep- 
tics to the preservation of fish 1 A s~irgeon, in order to render a wouud 
aseptic, first endeavors to destroy all the organisms that exist in the 
disintegrated tissues, and then does his best to prevent the entrance of 
new organisms or their germs from the atmosphere. The antiseptic 
fidi-preserver must; as far as possible, proceed on the same principle j 
he must get rid of the organisms that exist in and on the fish when i t  
reaches his hands, and either render the tissues unfit for the growth of 
:I, new crop of organisms, or prevent the organisms reaching the tissues. 
For hundreds of years fish-curers have endeevorecl to render the tis- 
sues of fish unsuitable for the growth of organism by saturating them 
with salt. Those acquaintetl with tlie process adopted for the curing 
of herring know how primitive i t  is. Not only is the flesh rendered less 
nutritive, but tho clelicious flavor of the fresh Gsli is. completely lost, 
; L I I ~  the delicate albumens are decomposed. So much is this the case 
tlmt there is practically no sale for salted herring in this country ; they 
are in demand only on the Continent, where fresh fish are scarcely 
kuown. When lecturing a t  Praserburgh last winter I directed the at- 
tention of tlie curers there to a process of curing herring invented some 
y e i m  ago by Mr. Srthlstriim. Mr. Sahlstriim’s process, first tested in 
Norway, has been recently carried out in Aberdeen. It consists first 
in driving out the air from the nomly-caught fish, and next in satiirat- 
iug tlie tissues with a preservative solution. The fish are introduced 
into a closed cylinder, arid there subjected to a pressure sufficient to 
drive out the air. Into this cylinder the presermtive ~olution is then 
introduced, and, by :qplyiug a pressure of from GO to 160 pounds to 
the tiquare inch, it is forced into all the tissues. The fish can bu either 
slightly or completely salted, and either pure salt or a mixtiire of salt 
:ml boracic acid can be used. This method requires fewer honrs for 
curing herring than the ordinary method requires weeks, and, offing to 
the tissues being thoroughly penetrated .by the preserviug fluid, they 
are rendered quite incn1)able of forming a suitable soil for the growth 
of organisrus. Herring cured iu this ~ v n y  can be exposed to the air for 
weeks without deteriorating in value or losing their original flavor and 
freshness. Another way of treating fish antiseptically is by Roosen’s 
method. This p l ~ n  is a t  ]wesent u~ider t rkl  here for the preservation 
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of salmon. Experiments made in Norway and elsewhere ]lare shown 
that fish can be kept in a perfectly fresh condition by the Boosen proc- 
ess for an indefinite time without any steps haring been taken to get 
rid of the infected air. The fish are introduced into a steel barrel cou- 
taining a solutiou of salt and boracic acid. The Cask, after being com- 
pletely filled with the solution, is sealed, and a pressure of from GO to 
90 pounds to the square inch is maintained until the fish are required 
for use. Large fish preserved jn this may are said to remain fresh for 
several days after being removed from the liquid. Herring uight be 
kept for a time under pressure a t  the fishiug station, and then forwarded 
in ordinary barrels to Billingsgate and other markets. Further, all the 
iiecessary preserving appliances can be carried on board the fishiug 
boats. A boat provided with the Norma81 Company’s (Sahlstriim’s) ai)- 
pliances could cure at sea large parcels of herring and other fish, and 
carry them (or send them by fish-carriers) direct to either home or for- 
eign fish-markets. Sahlst,rom’s process, i t  shoulci be remembered. ad- 
mits of’ fish being either simply treated vith coir~mon salt or with a 

[From the Scotsman, 
Edinbnrgh, Scotland, January 29, Pebroary 2, aacl Narcli 9, 1SSG.I 

. mixture of salt and boracic or some other acid. 

%l.-SCARCITT O F  C O D  A N D  HADDOCK ON THE COAST O F  M A I N E .  

B y  N. V. TIBBETTS. 

[Letter to Prof. S. E’. Bnird.] 

1 resided for fifteen years, from 1S55 to 1S70, iienr the coast of Maine. 
Most all farmers, like myself, were fisherineu a t  times, awl relied on 
catching our yearly supply of fish of Tarious kinds, especially codfish 
and haddock ; but these fish have long since deserted Pellobscot Bay 
and Eggemoggin Reach, and fern are left but young herring, which are 
caught and converted into lc~ardines?’ 

If the fish do not come back themsel\-cs, and i t  is evident from their 
loug absence that they will not, the fishermen and farmers along our 
ooast must look to yon to coas them back or give lis a new supply. If 
you will do so we will, try to have a law passed, if there is not oue 
alread3, that may protect them from being driven away by the fisher- 
men, :LS the original supply mas. I n  my opinion, the reasou why the 
fish left our shores was because the fishermen took to using troll-lines. 
Some say the steamboat was the cause, but I don’t think that is so. 
Codfish know no more what is going 011 at the surface thau we know 
about the bottom. I have caught haddock and cod where tho steam- 
boat had been over the mater every day for years, and in not over ten 
fathoms of water a t  that. 

Wa used to row out on the Reach tmo or three hunclred yards from 
shore, and in a few hours aere as sure of catching a few hundred pounds 
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of haddock and some cod as me  mere sure to find potatoes by pulling up 
the tops and digging where we had planted the seed in the spring. But 
after two or three years of using the troll-lines, leaving the fish to die 
on the hook at the bottom, a man might as well stay at home and fish 
for haddock in the well-he would catch jus t  as many; but the trollers 
a t  that time, I remember, claimed that the steamboats drove the fish out 
of our Reach. 
I have faith that you can help us out of our present trouble, and re- 

store, in a measure, the supply of cod and haddock along our coast. 
Please inform me what steps arc necessary to procure a number of young 
fish for Eggemoggin Reach, in Hancock County, Maine. Haddock were 
the fish that mostly frequented that place. Can young haddock be pro- 
cured from your hatchery at Wood’s Holl, Xass. ‘! 

BROOKLM, ME., PebYUaYy 27, 1886. 

REPLY OF PROFESSOR BAIRD. 

I have read with much interest your letter relating to the abundance 
and disappearance of fish in Penobscot Bay. It is a very difficult matter * 

to say positively what has been the most potent of the many causes for 
the disappearance of fish from their accustomed haunts. I think, hom- 
ever, I can answer with some certainty that it is within our power, by 
means of artificial propagation, to restock waters and re-establish such 
fish as cod aud haddock in localities where they formerly abounded. 
From the experiments which have already.been made, it can be asserted 
with considerable confidence that a school of cod may be established in 
any given locality by constant deposits of fish produced by artificial 
means. 

I trust that, in the course of time, we shall be enabled to extend the 
work now being carried on a t  Wood’s Holl and Gloucester, all along 
the coast of the Northeastern States. 

‘WASHINGTON, D. O., March 2, 1886. 

f)2.-NOTES ON THE FXSHESXES O F  PENSADOLA, BLA. 

B y  SILAS STEARNS. 

The fishing business of Pensacola haB been more extensive during the 
year 1885 than a t  any time before. The first of the year found an un- 
usually large fleet of well equipped vessels a t  work in the red-snapper 
fishery. One schooner of the fleet was a Portland,Me., mackerel catcher, 
with ’a crew of sixteen men, and several others were recent purchases 
from New England, with large Yankee crews. The outfit of all the ves- 
sels had been improved, and it can justly be said that no better equipped 
fishing fleet existed anywhere. The most competent skippers that  could 
be found were employed, and under their direction 8omo methods new to 
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this section, such as trawling, were thoroughly. tested and found to be 
of no advantage. 

The weather throughout the winter was unusually bad, as there was 
a succession of hard blows. The Northern fishermen complained that 
our weather was nearly as severe as that of their own coast, and that 
the short, choppy seas of the Gulf were more troublesome than the 
long, regular roll of the Atlantic. The large schooner from Portland 
did not appear to have any advantage over the smaller home vessels, 
and she did not land as many fish as some of them did. Several of the 
latter made good fares all winter; but the majority of the fleet, especially 
the small well-smacks, did not make any money. 

The larger part of the fish caught came from comparatively a slightly 
fished ground, about 215 miles southeasterly from Pensacola. The older 
grounds, from Pensacola to Cape San Blas, did not yield any good fish- 
ing. The necessity of going so far for fish increased their cost and uade 
them of less value on account of their being so much longer kept in the 
vessels. Instead of taking one week, tho trips were lengthened to two 
weeks, which makes quite a difference to the outfitters, who pay the 
wages of the crews. It is a11 open question whether the fish have been 
driven from the adjacent grounds by severe weather or have been in a 
degree exhausted. It could hardly have been because of not having 
suitable bait, for a t  that time there was a good supply of the several 
kinds that snappers usually prefer. The explorations of the Albatross, 
made upon the most noted grounds during the milder weather of spring, 
would suggest that the fish had gone from the grounds. 

In spite of the boisterous season the larger number of vessels brought 
tho catch to a much greater amount than that of any former season. In  
the latter part of the winter one new fishing firm was established. 

The prices paid the fishermen remained a t  the same figures as before; 
the selling prices were also kept up. The demand after the 1st of Jan- 
uary, when the Western lakes were frozen, was moderately good, but 
showed a falling off from the year before. At the end of the lenteu 
season. the red-snapper fleet was reduced from twenty to twelve vessels, 
the majority of the Northern men going home. The run of shore.fish was 
delayed about a month by the unusually cold weather j and when ib did 
take place almost every point had been fully supplied from either Cedar 
Hey or Tampa. 

Spanish mackerel came on t h e  coast iu great numbers, exceeding 
anything known for many years ; but  there was little demand for them, 
and no good profit was realized on those sold. Pompanos were not so 
plentiful as usual, and were not in much demand, as Cedar Hey had a 
large run much earlier in the season. Bluefish came during the last of 
April, aft 

with small crews and with orders to bring in limited quantities. The 

. 

the mackerel and pompanqs, and in no great abundanc& 
During 3 he surpmer about a dozen snapper fishing vessels were run 
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demand was very light. Fish seemed to be abundant, although not so 
much so as in former seasons. 

During the early fall they were brought in in such quantities as to 
glint t$e market. It was expected that the demand in the interior woiild 
be very good, but such hopes were not realized. The comparative fail 
ure of the staple crops throughout the South, and the general stagna- 
tion of business everywhere, made the disposal of fish very difficult. 

There mas a very large run of bluefish on the coast for several weeks 
in the fall, and the larger ones of 2 and 24 pounds weight found ready 
sale, while the smaller ones were salted for snapper bait. Other shors 
fish mere not abundant. 

When the red-snapper fishing was a t  its best a fleet of S large schoon- 
ers appeared from the North to take part in it. The outlook for thein 
was so discouragiug that they were at first inclined to return, and one 
of them did go to Savannah; but upon getting offers for their fish at  a, 
lorn figure they decided to remain. The resnlt shows that they would 
have clone better to go, or not to come in the first place, as khey hare 
done so little that they are still in debt for their outfits a t  home, antl 
some still owe for their outfits of ice and bait here. Directly aftes their 
arrival the weather became so severe that they could not fish or remain 
at sea, and after it became milder they could not find fish. Nearly 
ereryvessel in the fleet failed to pay her bills, aucl the owners are glad 
in case no serious damage was done to the vessel. It is a curious fact 
that nearly every one of the large schooners sustained damage of sonit? 
sort, while the home fleet of smaller craft eiidured much hard usage 
unscathed. The trouble a t  this date is not so much from bad weather 
as because there seems to be no body of fish on any of the grounds, 
eren on tho far-off ones, so successfully resorted to last winter. Occa- 
sionally a vessel finds a little spot where she secures a moderate fare, 
but such occurrences are uncommon. 

The buying price of snappers has remained stationary, while the sell- 
ing price, even in times of the greatest scarcitg, has been extremely low 
(in fact, hardly abore cost), on account of unreasonable competition 
among the dealers. The demand is good throughout the West antl 
Xorth, the South buying but a small proportion. 

The shore fisheries of Cedar Key during the past year have been fairly 
successful, although the dealers there, as everywhere else, found but a 
light demand. The spring season’s business was unusually good at  
Cedar Hey and Tampa ; the fall business mas rather poor. 

Salted mullets found slow sale everywhere, and almost everybody 
liazldliug them has been obliged to hold over a considerable quantity, 
The Key West fisheries of all kinds hare not been profitable, and ont- 
side of the sponge fishery there has been but little activity. 

The shore fisheries ou the Lbuisiana coast have about maintained 
their usual importance. 

PENSBCOLA, FILA., February 20, 18SG. 

, 
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23.-NE W E N G L A N D  FISEIER.IEC, I N  FEBRUARY, 1886. 

B y  W. A. WILCOX. 

During the first week in February the weather was unfavorable for 
fishing, get the few arrirals brought good fares. During the n-eali tho 
schooner Carrie D. Allen, of Provincetown, the only three-masted ves 
sel in tho inackerel fisheries, sailed for Lisbon, Portugal, hitving been 
sold to parties tlicrc to engage in the Grand Banks cod fidieries. She 
took out 2,950 quintals of codfish, 2,000 quintals of wliich canic from 
the Provinces, and 950 quintals were bought at Provincetomn. 

The codfish fleet fishing in Ipswich Bay number 17 sail of gill-uet- 
ters and 30 sail of trawlers; and the catch has beeu of‘ good size, aver- 
aging 23 pounds each; one-.third being female fish mostly with spamri. 
The amount of codfish landed a t  Rockport and Portsmouth during the  
first meek by 17 sail of netters mas204,WOpouuds; by 30 sail of trawlers, 
G00,000 pounds. A much smaller uumber are a t  present using gill-nets, 
on account of the damage and losses by the severe storms of late, b u t  
those t h a t  are using them are doing well. Cod and hacldock are abun- 
clant 011 George’s Bauk. All vessels from there bring in also a consider- 
uble amount of halibut. A large body of. fine codfish is also found i l l  

lpywich Bay. A lsrge fleet, mostly from Gloucestcr, has been engaged 
111 these fisheries, and the vessels have secured good fares quickly and 
returned. 

On February 11, fifty-two sail, mostly from George’s, arrirecl at 
Bovtou with over 3,000,000 pounds of fresh cod and haddock. Seldoui, 
if ever, had as much fresh grouiid-fish arrived during 24 hours. With 
the largo receipts, prices fell from $2.50 to GO cents per 100. Tweuty- 
four sail also arrived a t  Gloucester from the same fishing-grounds, 
lauding 700,000 pounds of salt codfish. The heaviest rain-storm for 
years came about the middle of the mouth, over G iuches fitllipg duriiig 
48 hours. During the storm the schooner Lizzie E. Haskell, of Glouces- 
ter, returning from a haddock trip on George’s, went ashore on Plum 
Island and soon went to pieces. The schooner Mary E. McDonald. 
of the same port, returning from Fortune Bay with a cargo of frozou 
herring, went ashore a t  Port Jolly, N. S., and soon filled and went to  
pieces. With the many fishing vessels lost, it is seldom that one is re- 
ported as lost by fire; but the record for this month shows one such, 
the schooner Anna I). She sailed from Gloucester on February 17, the 
nest day arrived on George’s, and while the crew were busy baiting 
their trawls a fire broke out from the forecastle. ,As the crew were 
uusble to haudle it, they soon took to their boats and were picked up 
by tho schooner Clytie, which was fi8hing near them. 

The month closed with little snt:sfaction to tho producers or dealers. 
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Oeorue's Bnnk ............................... 62 

LaHRveBmk ............................... 6 
Grnnd Bnnks ................................. 21 
Ipsmich Bay trawl ......................... 23 
Ip~wich Bn$; nets ............................ 10 
Fortune Bay,Xewfoundland ................. 11 
1:ng of Fundg ................................ l a  

Total.. ................................. 146 

Uro&'s Bmk.. .............................. I- 6 

- 
__ 

Fish have been plentiful, too much so, the demand being only moderate 
and prices of all kinds of fish being too low for any profit. 

The m&kerel fleet are making ready for the  seasoh's work, while the 
almost universal desire is that no mackerel be caught before June, 
thereby protecting the spawning fish and giving time for the old stock 
to be worked off and the new to improve in quality j yet, if no pro- 
hibitpy law is passed, probably nearly as many vessels will engage in 
the early southern catch as of late years. 

The leading receipts at Gloucester during tho month as compared 
with the corresponding month last year show a large increase, being as 
follows : 

Pounds. Pounds. pO'orLnd.4. Number. 
1, 365,000 134,800 146,000 ............ 
270,000 24,000 ........................ 
46,000 68,000 ........................ ............ 711,000 ........................ 

264,000 .................................... 
1~0,000 ....... __.:. ........................ .................................... 4 810 000 .................. ......I. ........... 3: 007: 000 

2,143,000 027,80U 1 146,000 7,907,000 
__-.---- 

. Ywm. 

1885 .............................................. 

Farres. 1 Cod. 1 Halibut. 1 Haddook. 
I I I 

Pounds. Pounds. Pounds. 
416,000 

1'4'8 I k"l%% I "8$% 1 146,000 
I I I 

Receipts of fieh ut Gloztceeter, Murrs., in Februuq), 1886. 

From- 

04.-A GOOD F I B H I N U  GROUND I N  TEE BOUT= INDIAN OCEAN. 

B y  CHARLES ENDICOTT. 

Several years ago I was in a ship bound to China, and one morn- 
i n g  we made St. Paul Islnud, in the South Indian Oceau [latitude 
3SO 43' S., longitude 770 38' B.]. We sent a boat in and loaded it with 
fish of' a superior quality in a very short time. Here the mater is per- 
featly alive with them. I n  hauling u p  one a thousand mould follow it 
to the surface j and 1: think a vessel could be loaded with them in a 
very short time, and make the voyage in from Six t o  seven months. I n  
view of' the many disasters to our fishermen and the terrible loss of life 
off the North American uoast, I suggest this as a new fishing ground. 
The suffering and exposure would be much I mitigated, and the general 
dangers would be nothing in comparison to those of the Grand Banks. 
The time to start would be in the autumn, as in ow wintecmonths they 
mould find it summer there and pleasant weather. 

SALEM, Mass., December 11, 1885. 
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1880. .......................................... -1.. ............................ 
1881 ........................................................................... 
1882 ........................................................................... 
1883 ........ : .................................................................. 

Voll. VI, No. 6. Washington, H). C. Apr. 8, 1886. 

Tons. Tons. 
1,473, GOO 1,000.800 
1,111,200 746,000 
1,283,000 620,000 
1,2G9,400 8W,800 

85.-FOREXGN FXSWERIEO I N  1885.‘ 

The Gasp6 fisheries were not so productive as in 1584, es the summer 
fisheries yielded GG,300, and the autumn fisheries 28,300, in all 04,600 
quintals, or 4,805,000 kilograms [about 10,575,000 pounds]. 

The Newfoundland bank fisheries were very good, while t,he coast 
fisheries were below the average. 

In Labrador thero were good average fisheries. Some of the fish 
caught mere lost in the storm of October 11 to 13, during which about 
GO vesfiels mere lost. The total loss of fish  mas estimated at  3,000,000 
kilograms [about 6,600,000 pounds]. 

The Dundee seal and whale fisheries: Seven vessels were eugaged in 
the Newfoundland fisheries, the yield being 73,390 sw&kins and 900 
tons of oil; 4 vessels were enga,ged in the Jan-Mayen fisheries, the yield 
being 10,760 seals and 41 bottlenoses, producing in all 252 tons of oil j 
and 13 vessels were engaged iu the Davis Strait whale fisheries, catch- 
ing 28 large whales, 220 narwhals, 200 whitefish, 14 bottlenoses, and 
192 walruses, yielding in ell 359 tons of oil and IO tons of whalebone. 

The Scotch herring-fisheries yielded about 40,000 cram [about 8,000 
tons] less then in 1554, or 100,000 more than in 1883. 

The statistics of the Scotch fisheries for the period from lSS0 to 1853 
are 8s follows : ’ 

Peer. 1 Qnnntity. 1 Exported 

The Lowestoft herringfisheries began later than usual, the yield be- 
ing 6,G38 loads [about 13,375 tons], against 10,015 in 1884, end 7,765 in 
1883. In  September and October there were very rich macIrereI-fish- 
eries, 120 mackerel selling for from 9 to 18 crowns 1$2.41 to $4.S2]. 

The French fisheries: I n  November and December there were un- 
usually rich herring-fisheries. The Newfoundland cod-flsheries were 
good, while the Iceland fisheries Were below the average. The 90 
vessels from Dunkirk brought hotno only 3,100,000 k-ilogrems [about 
6,820,000 pounds], while in 1884 they brought 4,800,000 kilograms 
[10,560,000] j in 1883, G,700,000 [14,740,000] j and in 1852, 5,000,000 
[11,000,000 pounds]. 

Udmlandsko Wshwiw, 1886.” From tho Norsk Fi8ka.itidma0, v01. V, NO. I, Bor- 
-. - * 

gen, January, 18%. Translated from tlie nniiish by FIEanfAN JACOBSON. 
Bdl. U. S. I?. O., 8G-6 
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The sardine-fisheries were small, but better than in 18S4. The stock 
of roe on band in France is estimated a t  13,000 tons. 

There were good cod fisheries in the North Sea. 
The Dutch herring-fisheries yielded about the same as last year. The 

following are the statistics for the period of lSSl to 1884: 

1 Tons. ................... 01,100 198, 000 ................... 63,400 240,500 ................... 47, 600 2:G, 300 

1881 
1682 
1883 

Year. 

Tons. 
134,600 41 400 

150: 800 22,700 
l d 0  500 94: 000 

Total number of flsh. Exported. 

of vessels. 
Plsin herring. 1 Salt herring. I Salt herring. 1 Smoked herring. 

.................. 486 I 63,500 339,300 I 101,000 1881. 20,800 

The Emden herringfisheries were carried 011 by 14 vessels, and  
yielded 11,926 tons of herring. 

The Bohus (Swedish) fisheries yielded 285,000 hectoliters [about 
816,000 bushels] of herring, valued a t  400,000 crowns [$107,200]. 

The Iceland cod-fisheries were not very productive, and large fish 
were particularly scarce. 

The fisheries on the Murman coast (Russia) : A total number of 2,386 
persons visited this coast iu order to ellgage in the fisheries; among 
these there were 22 women and 416 boys. In all there were 604 per- 
sons less than during the previous yenr. The fisheries did not begin in 
good earnest till April IS, and were not very productivo, the total 
quantity of salt and dried fish brought to Archangel amounting to 
725,207 poods [26,107,452 pounds], against 920,613 poods [33,142,038 
pounds] in 1884. 

2G.-THltC NORWEGIAN IrIMHEIKIES IN 1885.* 

The sea1 fisheries near Jan-Mayen engaged 22 vessels. The yield 
was 47,000 young seals and 24,400 old seals, valued in all at 800,000 
crowns [$214,400]. 

The bott,lenose fisheries : Number of vessels engaged, 20, including 
5 steamers, with an average tonnage of 110 tons. Total number of fish 
caught, 800. 

The Finmarlr whale-fisheries : Number of vessels, 31; total number 
of whales caught, 1,287; yielding 4,300 tons oil, 120 tons whalebone, 
and 2,200 ~laoks of guano; valued in d l  s t  1.500,OOO crown6 [$412,000]. 

The shark and other fisheries near Vardiie: Number of vesse18,36; 
yield, G walruses, 786 seals, 10 polar bears, 30 reindeer, 13,000 cod, 18 

* ((Norelce Pialrerier, 1885.” From tho Xorsk Jiskerilidcicile, Vol. V, No. 1, Bergeu 
Jmiuary, 1886. ’ Tmuuloted from the DnuiHh by H E ~ ~ ~ I A N  JACOBSON. 
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bottlenoses, a i d  sharks yielding 2,630 hectoliters [abant 7,450 bnshels] 
of liver. 

The Polar Sea fisheries near lIalnmerfest: Number of vessels, 30; 
yield, 306 walruses, 4,511 sniall seals, 1,509 largo seals, 35 polar bears, 
S(i reindeer, sharks yielding 2,153 hectoliters [ ) h u t  6,100 burshels] of 
liver; total value of the fisheiies, 115,956 c r o ~ n s  [$31,076.30]. 

The Polar Sea fisheries near Tromsoe: Number of ressels, YO; yield, 
333 walruses! 2,970 small seals, 1,025 large seals, 12 bottlenoses, 175 
whitefish, 44 polar bears, 313 reindeer, and shark yielding 622 hecto- 
liters [about 1,762 bushels] of lirer. 

The minter cod-fisheries : Total number of fish caught, 57,876,000; of 
these 36,S87,000 vere salted, and 20,980,000 were dried. These fish 
yielded 81,238 hectoliters [about 230,175 bushels] of liver, and 53,402 
hectoliters [about 145,725 bnshels] of roe. 

The Nordland and TromsGe herring-fisheries : Total yield about 
G50,000 hectoliters [about 1,841,650 bushels] of herring. 

The herring fisheries in the iiorthern Tronclhjem district: These fish- 
eries mere not very productive, and the fish caught were smnll. 

The herring fisheries in the sonthern Trondhjem district: These fish- 
eries were not very productive, but the fish caught wero larger than 

- %hose caught in the northern district. 
The Romsdal and Bergen fisheries were not rery productive. 
The Hraloe fisheries lasted froin December 12, 1884, till Jannary 30, 

1885, and yielded 70,000 hectoliters [about 19S,350 bnshds] of herring. 
The herring fisheries on the southern coast OS NorWi$Jr b~gt~11 to\Vitrds 

the end of November, 1584, and lasted till Jiinuary 30, 1885, and the 
number of fish caught was the usual average. 

The spring-herring fisheries begmi during tliu latter half or Novem- 
ber and continued till the first week in March. About 5,500 persons 
were engaged in these fisheries, and the yield mas ;sbont 100,000 hecto- 
liters [about 283,000 bushels] of herring. 

Seine fisheries near Shetland : Oue Norwegian vessel mitli o crew of 
14 men and 70 nets engaged in these fisheries, making five brips during 
the year; the yield was the same as the average yield of the Dutch 
fisheries during a good year, namely, S70 tons of herring. 

The seine fisheries near the Norwegian coast : One vesscl engaged in 
these fisheries from May 26 till June 26, casting the nets in all 54 times. 
Once no fish mere caught, twice three-fourths ton was caught, mil the 
rest of the times from 50 to 250 small, leau herrillg mere taken. 

The lobster fisheries were good in the Lister and Maudal districts. 
The mackerel fisheries were good everywhere, except in tlie eastern 

The sallaon fisheries were unusually good all along the coast of 

BERGEN, NO~WAY.  

portion of the Lister and Mandsl districts. 

Norway. 
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2Y.-DRYINQ ClQDFISEE AT IIQRDEAUX.' 

B y  Me GUNDERSEN. 

The method of drying codfish a t  Bordeaux is the one most auitable 
to the locality. The process is rapid, occupying only from 2 to 6 days, 
the outlay of money ie slight, and the result is a very good article. The 
French fish will never keep so well as the Norwegian; but considering 
the excellent means of communication, the price is much more impor- 
tant,' and this is, on the whole, very reasonable. A great advantage of 
these drying frames is this, that they give fish which have begun to 
turn a little a better appearance and prevent them from decaying alto- 
gether, as they can be cleaned, soaked, and dried again with very little 
expense. 

A sketch of these frames is given in Figs. 1, 2, and 3 ; where a a are 
laths of pine mood; b ZJ are poles of different kinds of wood, rammed into 

FIQ. i . 4 o d 5 s h  drying frame, top view. 

the ground; and o o is a cover of strong mats. The fish hang on the 
laths in rows, exposed to  the sun and mind. A temporary roof is gen- 
erallyput on when the rays of the sun become too powerful. There are, 
however, many drying frames which have no roof. ' When the rain and 

From the Norslc Fgskeritidende, Vol. V ,  No. 1, 
Bergen, January, 1886; Translated from the Danish by HERMAN JACOBSON. 

* I (  TSrring af Elipjislc i 
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8un become too strong there is then no other way but to take the fish 
down and lay them in a shed. The fish are’not pressed at all. 

FIQ. 2.4odflsh dqlng frrma, eide view. 

All the drying frames extend €rom west to  east. They vary some- 
what in their arrangement, but two typos soom to be prevailing: (1) 
The one given in the illustration, tho laths being attached alternatoly 
t o  tho north and the uouth end of the polo; (2) OF with an interval of 2& 
to  3 meters between all the rovs, so that the shndon* of 0110 row never 
falls on another, all tho liths being nttndled to tho iiortli side of tEie 
pole. 

The thickness of tho laths is from 1 to 1J ceiitiinetcrs, and their 
breadth from 4 to ti. The ii8h arc not specially fastened to the laths, but 
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simply stuck between them (Fig. 4) from the right and the left (north 
and south); but the fish are all stuck in with the back upward. By its 
own weight the fish bends, so that the lower side turns towards the sun. 

d 
a rr. a. 

d 
a rr. a. 

0. 1' 
FIQ. d.-?dauner of securing flsh for drying. 

TO prevent the laths froin giving way and the fish from falling down, 
blocks of wood (d  d )  are, at short intervals, stuck across every pair of 
laths. Thereby they are held together so firmly that it would require a 
pretty strong wiud to blow clown the fish, even if they have been hung 
only recently. After the fish have become somewhat dry they hang 
safely even in a stiff breeze. If' tho heat  of the sun is very strong and 
there is no straw cover, all that has to be done is to turu the fish so that 
their edge turns towards the sun. This can be done easily and quiclrl~-. 

It is not customary to have more tliau two rows of laths, and in a 
place like Bordeaux, where there is so much room, there is no necessity 
Sor it. The laths geuerally last from 5 to 7 years, and the poles some- 
what longer. 
I lmve made a calculation in order to see what space it would require 

to dry 30,000 fish, and have found tha t ?  counting two rows, a n d  au in- 
terval of 2 meters between the rows, i t  would require an area of 5,GX 
square meters, or 75 cubic meters ; while the same quantitg of fish, when 
dried 011 rocks, would require an area of 7,344 square meters, or SG cubic 
meters. If tho interval between the laths is 3 meters, i t  would requirc 
an area of 8,437 square meters. The depth (from north to south) of 
the French drying frames is S meters. On R front OS 3 meters 128 fish 
can be dried; 30,000 would, therefore, require a front of about 700 
meters. Owing to tho climate, and in view of the fibct that a more dur- 
able article is to be produced, the drying will take more time in Nor- 
way than in France. Hence a layer of earth a t  tho botkom will not 
prove a11 advantage. The frames would, therefore, have to  be placed 
on the rocks, which would make them mizcli more expensive. 

BERGEN, FORWAY. 
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2S.-EEOOD RIVER, OKEGON, AS A PEACE F O R  SALRION ISBEEDING. 

B Y  E. L. SRIPTH. 

[From a lutter to  Mr. Livingston Stone.] 

I would call your attention to a stream, not mentioned by you in your 
roport on " Salmon Hatc l~ ing ,~~ which maj- posse8s some advantages for 
propagating sereral varieties of the Salmon family. The stream to 
which I refer is called Hood River (tho Dog Biver of Dr. Sucldey), ancl 
falls into the Uolnmbia on the south side, about 33 miles west of The 
Dalles. This river receives the drainage of the north and east sides of 
Nonnt Hoocl, and is for its entire lcngth, some 30 miles, a rapid mount- 
ain torrent, carrying a. large body of water ncarly equal in rolume to 
that of the Rlikitat. 

I wish to speak more particularly of the west fork of this stream, 
which has its source in and forms the outlet of what is knowii as Lost 
Lake, a triangular-shaped body of mater, some 10 miles due northwest 
of Mount Hood. This lake is not less than 3 miles in circumference, 
is very deep, and abounds in mountain trout. About 12 niiles from 
Hoocl River railroad ststiou this fork uuites with the main river. The 
waters of the west fork are a t  all seasons clear and cold, wliile the 
other branches of Hood Riwr late in summer are colored with volcanic 
detritus. About 80 rods up the west fork abovo tho main river is a per- 
penclicular fall of about 15 feet, and iminediately below the fall is a 
large circular basin of unknown depth. A few feet below this basin 
a bold mountain-stream falls into the west fork, falling several hundred 
feet in :L few rods. Salmon, mountain trout, red-spotte+ salmon trout 
(flalmo spectabilis Girard), and Uood River silver trout fiiid their way in 
large numbers to the foot of tlie falls, where their further progress is i n -  
peded, except a t  times of extreme high water. I have fished i n  many 
of the streams of Oregon, Washington, ancl Idaho, as far north a s  the 
iorty-ninth parallel, as well as in those of Northern Vermont t'hirty 
p a r s  ago, ancl havo yet to find any stream superior to the most fork of' 
Hood River for the varieties aiicl size of its trout. 

flalino spectabilis are found of very large size, probably 10 pounds or 
niore in weight; but the  fish most plentiful is what is known as the 
Hood Itiver silver trout. This fish eiitcrs the river about August, I 
think, and is found there until the next spring. It resembles a small 
silver salmon, of the average weight of 2 pounds (though some are 
luuch larger), very fat, and most excellorit for the table. It is singular 
that  this fish is not found in any of tho neighboring streams-the White, 
Salmon, IClikitnt, k c .  

It ivm not supposed that thesc fish would rise to the fiy, but last 
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September I had excellent sport taking them in that manner. Many 
were so large as to carry away my tackle a t  the first onset. It seems 
to me that'they would prove to be a most excellent variety for stocking 
many small rivers. They are very abundant and full of spawn in August 
and September. 

As to the supply of large salmon in the west fork, I am not certain. 
On the bank I saw the backbone of one over 3 feet in length; and I saw 
the salmon jumping i n  the river, but cannot speak as to the variety or 
quantity. 

With this exception, the locality I speak of possesses every re~uis i te  
mentioned in jou r  report. With slight improvement the road mould 
be hard and excellent during the entire year. There is abundance of 
timber on the ground, and mater can be conducted, if necessary, 200 
feet above the stream. There are no settlers above, and none to inter- 
fere below the falls. It is an ideal place for a hatchery for several 
varieties of' trout and salmon, but, as I stated before, I am not certain 
as to the numbers of' the larger salmon. The climate is all that could 
be desired, with the exception of considerable snow in some winters. 
With this exception, I think it is as good as any place in Oregon. I 
would like to see a Government hafchery a t  that place. When I was 
at the falls last season the silver trout were trying to jump from the 
pool to the river above, but all that I saw failed in the attempt and 
fell back again. Dr. Suckley does not describe this fish in his report. 

Eleven years ago I assisted in running the boundary line between 
Idaho and Washington Territories, from Lewiston north to the forty- 
ninth parallel, or international boundary. Our line crossed tho Pend 
Oreille in plain sight and a little below the falls you mention, which are 
about 8 feet in height. Below the falls the river runs slowly for not 
less than 20 miles, as near as I can judge, before it forms a canyon. 
The head of the canyon must be some 10 miles below the old Saint Ig- 
natius Mission. At the point of crossiug we caught trout and a slender 
whitefish, but saw no signs of salmon. About the old Mission, now 
abandoned, were fine meadows of timothy and red-top, but the Irdians 
are not to be trusted. 

Prom the Little Spokane to tho Pend Oreille River, following up the 
first-named stream, is a natural route for a wagon-road. Lake Kan- 
iksu, the waters of which flow into the Pend Oreille above tho fall men- 
tioned, is a very beautiful body of water, estimated a t  20 miles in length. 
The Indians have a horse-trail from the old Mission to this lake, where 
they dry and smoke large quantities of trout. If you have any ambi- 
tious tourist in mind mho is desirous of exploring unknown lands, I 
know of no more interesting locality than this lake. 

THE DALLEs, OEEG., January 17,1855. 
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l8i4 .............................................................. 
1876 ........................................ ...’... ................ 
1876 .............................................................. 
1877 ............................................................. 
1678 .............................................................. 
1870 .............................................................. 
1880 .............................................................. 
1881 .............................................................. 
1682 .............................................................. 
1883 .............................................................. 
1884 .............................................................. 
1665 .............................................................. 

Total. ...................................................... 

29.--STATIBTPCB O F  XVVRALING, COD-FISHING,  AND SAL17ION-PACR- 
INGI ON THE PACIFICi COACJT. 

[From tho San Francisco Chrouiclc.] 

W€tALING.-The following is a statement of the annual catch of the 
Arctic whaling fleet reporting a t  San Francisco for twelve years : 

- 

Years. 1 Oil. 

Constitution. ........................ 
Trupio Bir? .......................... 
E’ranci8 Alice ....................... 
$an Luis .......................... 
Jmo A. Falkonburg ................. 

120.000 
70,000 
85,000 
116,000 
120,000 

Barrels. 
10,000 
10,300 
2,800 
13,000 
0, GOO 
17,400 
23,200 
21,800 
21,100 
12,300 
20,378 
24,844 

104,217 
, 

-- 
Bone. 

Pounds. 
80,800 
157,000 
8,600 

130,000 
73,300 
127,600 
330,000 

310. 000 
100.200 

451,068 

aw, 600 

aw, 700 

2,500,566 

Irorg. 

Pounds. 
7. GO0 
25,400 
7,000 
74,000 
30, 000 
82,000 
15,300 
15,400 
.17,600 
23,100 
5,421 
0,504 

260,485 

The returns of oil and bone made here for tho last year are the largest 
on record, the entire fleet reporting a t  this port, while prior to 1579 
the greater number of the fleet reported a t  Honolulu. Until within the 
last two years the price of whale oil in this market has been from 35 to 
40 cents, but owing to the operations of the Pacific Steam Whaling 
Company the price has been advanced from 50 to 65 cents. This coui- 
pany, having completed extensive refining works here, is now handling 
tt large quantity of the annual catch. The demand for whalebone hare 
is rery small, the greater part being shipped east. Two years ago bone 
!vas worth $4.50 in New York, the highest price in seventeen years, 
but bas now dropped back to $2.50 per pound. 

sels, one of which made three round trips, acting as tender for the fleet. 
The vessels dispatched all arrived back safely, briuging full loads, 
which has acted unfavorably upon the market, and prices throughout the 
season have ruled low. The sharp competition of local dealers and the 
low rates at which superior goods have been sold have practically 
driven eastern fish ont of the market. The last vessel arrived back 
from the fishing grounds on October 1s. The vessels employed in the 
trade and tho catch of each was as follows : 

COD-FISHING.-The cod-fishing fleet O f  lSS5 consisted O f  twelve ves- 

Czar (throe trips) .................... 
Amgo ................................ 
John Hancook ........................ 
h b o l . .  ............................... 

...................... ...................... 

280,000 
50. 000 
04; 000 
100,000 
102,000 
65, OW 

I I, 



90 BULLETIN 01.” THE UMTED s*rnTm FISH COMMISSION. 

The catch for the past season has been talien from the following 
sources : 

Fumber of fl~h. 
Mhumngin Islands ...................................................... GZ0,OUO 
Uehriiig Sea ............................................................ 312,000 
Okliotek Sea ........................................................... 452,000 

Locality. 

Sacrarnonto River ................................................................. 
Colnmbia niver ................................................................... 
EdBivcr .......................................................................... 
Sniitli River. ..................................................................... 
Cotluillo River .................................................................... 
1Jmpqua Rivor .................................................................... 
1:opue Rivor ....................................................................... 
ChehalisRiver .................................................................... 
l’nxot Soiind ...................................................................... 
]“asor River ...................................................................... 

- --- 

Skouna ............................................................................ 
N f m  ............................................................................ 
Alert  nay ......................................................................... 
Aln8kn .I.. ... -! ................................................................... 

Total ........................................................................ 
Barruled salmon : 

Coliimbia River ............................................................................. 
Smith, Eel, and Umgque Rivers ............................................................. 
Rome RiVQr ................................................................................. 
F r a s ~ r  I?ivor ................................................................................ 
Alaska ...................................................................................... 
Uoquillo Rivor. .............................................................................. 

Total. ............................................................. 1,3E4, UUO 
The cargoes were consigned to the following parties in this city: 

’ &-umber of fish. 
McCollam Fishing and Trading Company. - - -. - . - - - - . - - - - -. - - - - - - . . - - -. 557, UC0 
Lynde & I-Iough _ _ _ _ _ _  _ _ _ _  _ _ _ _  .__ __. _ _ _  _ _ _  _ _ _ _  _ _ _  __. .--__. . -. __. _ _ _ _  ._ 469, O W  
A. Andorsou & Co .................................................... t35,UUO 
N. Bichartl- ........................................................... 273,000 

Total ~ _ _  _ _  . . _ _ _  -. ._ ___. .: ___. . - ___. .----- _ _  - ._ __. . 1,334,000 

Tlic catch for the past season was a,bout 235,000 fish less than for 
Since the beginning of the cod-fishing industry in lS65 the an- 

-- 

1884. 
nual ca’tch has been as follows, that for 1883 being the largest: 

1884. 

90,000 
050, 170 
7,500 
0,000 
0,560 

18,3‘20 
9,700 
4,360 
15,870 

128,420 
17,2(10 
4,500 
7,400 
41,000 

1,000,059 
--- 
__-- 

1Rti5.. ..... 7 ’ 409,400 I 1872 .____. 6 

1869.. ..... 10 ! 1,032:OOO 18iG ...... i n  

1800. ...... 721,000 1873 ._.___ 7 
1867 ....... 1 i! 1 043,400 1 1  1874 ...... 1 G 
1868. ...... ti08 000 1876 ...... I 

1R70. ...... 1 21 1,205,500 lb77  ...... 
1871 ....... 1 11 1 772,000 1878 ...... / 12 

I 

...... ...... ...... 
13 

H 
7 

12 
16 
15 
12 

Totnl since 1865 .......... ..’: ........................................................ 

Number of 
fiHh. 

20,049,300 

SALMowPacmm.-The Califoruia Grocer. and Canner niakes the 
following summary of pnoking operations (in cases) on the l’acific coast 
for the seasons of 1884 and 1885 : 

I. lotal ... ..............,....................................................... .......... 

SAN %‘RANOTSCO, GAL., J o , ? ~ u u , Y ~  1, 18SG. 

v 

1685. 

45,000 

3, 750 
1, o w  
3, e00 
8. oon 
8,300 
3,400 
5,000 

R7, 930 
12,800 

6,  000 
07, 760 

776, (100 

500 
600 
75 

2;o 
1,000 
2,250 

4,555 

524.5J0 

....... 

-- 
_- 

-- 
-- 
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3O.-EE&B LN T A N K S  A N D  PONDS.* 

The fry of eels can easily be made to grow in closed tanks, but i t  is 
best to put in some older eels, e. g., soiiie nieasuriug from S to 15 inches 
in length. An eel-tank should be carefully constructedand shoulcl be 
thoroughly tight. Wooden tanks are best, baviug a lid with a net-work 
of steel wire, so that the fish cannot escape. At tho top they should 
have a ledge about a couple of feet broad, with fine sand, and ontside 
of that a ti@t wall of boards about R yard high. 

The quantity of water in  snch a taiilr shonld be about G pints to 1 
pound of large, Iii-e fish, bnt for fish that are n Fear old about ten 
times as innch water is needed. The tanks n~oultl best be placed ill suni. 
mer in fresh riinniny water, or in a hke,  so that t l ~ e  waves may haw 
some influence on the inclosed space. l u  winter i t  j s  best to hare the 
tanlr in a weak current. 

A t  the bottom of tanks for small  eels stones (about the size of a fist) 
arc placed; and over i t  a coarse cloth is fastened, so tlie young fisli can 
hido under it. For larger eels tlierc should bo at thebottom flat, stoiies, 
roots of trees, &e., so they can hitle. Eels can be fed in these taxltrs all 

, tho y e w  round, but in Septeinbep a layer of cleau saud shoulcl be put 
on the bottom, so that the eels can hidc iu i t  in winter. 

Eels umy be fed on all kinds of aiiiuiaI food, even if i t  is almost de- 
caged, such as (lead animals, entrails, refuse of fish, &e. In tlio tilllks 
it is best, however, to use fresh food, aud to takc care that 110 clecaxiug 
lnattcr accumulates. From the begiuuiiig of October till the miclclle of 
April the eels do not take any footl, because they are in a state of' tor- 
por. But as soon as the eels agaiu begin to take food, they should be 
fed every other, or a t  least every third, clay at sundown, because the 
cels generally rest duriug the day. For young eels the food should bc 
chogpecl, or it should go through u sausage iiiacliiiio, auci be mixccl with 
flour so as to form a dough, then cut in small pieces or rolled o u t  in 
Wonii-lilio strings. Wornis, snails, &e., also form good food for eels. 
Larger eels ruay be given sinall sliells, such as Lezicisczis mctilats, Qc. 
When me11 suppliecl with S O O ~  eels will increase in  w i g h t  I Y O I ~  14 to 3 
Pounds in trim course of a summer. 

Ponds are best adal)ted to ~ o u n g  ecls. They will grow well in  them; 
and there arc instauces that &out 3,800 young eels, nreiglling in all 3B 
l)OUncls, whicli wore placed iu peat-bogs near Abbeville, France, after 
6~ years yielded eels to the weight of G,000 pouuds. Any staguent 
water, such as 1)eat-bogs, marl-pits, puddles, &c., 11iay ba used aa eel 
1JOnds, on accouut of the m a ~ ~ y  iusects, ~ a r v a ,  and dj€fwent aquatic ani- 
lnals fo~ouncl in thein. '1'110 o l i ~ y  ooncIition is, thtlt these ponds shoukl 
]lot freeze to the bottoiu in winter, or c1r.y out in su111111er. 

dal i IIeitoZriwe 00 i ~ k i i i w , " '  1"1*olii tho ~ ~ , Y Y L  I'isl,e,.i~itlriide, Vol. V, No. I, Uw- 
6e11, Jniinnry, 1cWi 

' 

________I__ 
-\ 

1 1 1  

' ~ 2 ' , % I I N h 1 ( ' l 1  h ~ n  the J h i j r i l i  Iiy lIictt%Lx . I A C O B S O ~ .  
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Along the banks there should be pits for hidingplaces, and for the 
same purpose there should be near the banks roots of trees, stones, Qc. 
The steeper the banks of tho ponds the less chance will there be for the 
eels to escape. All channels, either of influx or ontflow, should be 
stopped up, so that the eels cannot escape. Care sliould be taken that 
the ponds are never exposed to the danger of inundation. 

In  this kind of pond eels measuring 24 to 3 inches in length may be 
placed, or bet'ter yet, eels measuring S to 15 inches. These latter are 
better able to seek their own food, to resist the changes of the weather, 
and to escape from their enemies. When eels are placed in these ponds 
in April or May, from 200 to 300 of the smaller size should' be counted 
to an acre of pond ares. If the eels are G inches long, 50 to 100 should 
be put into the pond, and of the largest size 35 to 50 per acre. 

Many of the young eels placed in a pond are of course lost; some 
escape, others die, ancl some are devoured by other fish, frogs, and 
other aquatic animals; so that.one may count on 25 to 30 per cent of 
the smallest eels (from 29 to 3 inches) reaching a marketable size; 40 to 
50 per cent of the larger (G inches); and 70 to SO per cent of the largest. 
Two thousand young eels weigh about one pound. 

In  these ponds there should be placed the year after the large eels 
have been put in, or two years after small eels, a number of shell-fish, 
say 10 to 15 to every 100 eels. Wheu these begin to propagate, the 
eggs and the young are an excellent food €or the eels. 

I n  spring the eels begin to get hungry, and it will be found an advan- 
tage to put into the ponds artificial food, such as manure, or a carcass in 
a basket, so that larva and worms may develop. There may also be n 
ditch or pit a t  the bottoni of the pond, a t  one end of which there is 
placea a wooden box (6 to  10 feet long, 19 to 2 feet broad and deep) in 
which the food may be placed. If there is enough food in the ponds, 
the eels mil l  increase in weight 2 pounds apiece in one year. If eels 
are placed in good growing ponds for carp, the yield of these ponds 
may be increased very considerably. 

31.-ON TIiE INTRAOVAIRIAN G E S T A T I O N  OW THE REDFISH 
( B E B A S T E S  MABINUS) .  

B y  JOHN A. RYDER. 

It has been known for a long tiwe that certain species of ScScbastes 
Were viviparous. During July last female speoimens of S. mu,rinus 
taken by the steamer Albatross OfY the Banks were found with tbe 
ovaries in a gravid condition, but with the embryos in an advanced 
state of development. Theso mere so far doveloped as to show all of 
the features of the end of the lophocercal stage when the median fin 
folds already contain actinotrichia. Estimating the number roughly, 
fn1ly ouc thousand embryos mere contained in each ovariaa sack. 
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The individual embryos wow slender, about sis millimeters long, 
with a pigmented stripe on the posterior dorsal part of the yelk-sack 
and along the upper margin of the hinder half of the tail. A large 
yellowish oil-drop occupies an anterior position in the yelk substance. 
The caudal part of the tail fold is already widened, as in tlie embryos 
of clupeoids, and the end of the straight chorda, as in the latter, divides 
the tail into very nearly equal dorsal and ventral moieties. The eyes 
were fully pigmented and black, and what pigment cells were prosent 
on other parts of tlie body mere stellate, with several rays running out 
from a nearly colorless center, in which the nucleus lies ernbedded. 

The only paired fins developed are the pectorals; no traces of the 
ventrals are yet visible. Tho proportions of the embryos are nearly 
those of the clupeoids, the head being but slightly more robust. The 
majority were found to be coiled up, or with the tail thrown around to 
one side over the yelk-bag and head, as tlioy lie in the ovary. Each 
embryo as coiled up formed a flattened oval body nearly one and a half 
millimeters long and one millimeter vide. Some of these coiled ones. 
seemed also to be covered by an exceedingly thin meinbrano, which is 
supposed to represent a zoua radiata or egg-membrane. Fragments of 
this membrane enveloping the embryos when examined under a high 
p)ower, however, failed to  shorn the presence of fine perforations or pore- 
canals. Theso membranes were, moreover, in many instances, adherent 
to the vascular processes depending from tho roof of the ovary, and it 
is inferred, therefore, that tho membranes mentioned are actually the 
-vestiges of a very thin egg-capsule. 

The ovary itself was found to have very thin inferior and lateral malls, 
which were somewhat colored by dark pigment. Those thin malls are 
not concerned in the development of the ova a t  all; the latter in fact 
are developed in ths  thickened dorsal or mesometric sido of the ovary, 
which is highly vascular. When the ovary is opened and the embryos 
shaken out, it is found that there is an abundant covering of flat,  flesh^ 
processes which arise from the roof of the ovarian cavity. The basal 
part of these processes is thickened, traversed by vessels, and consists 
largely of ovarian stroma, in which immature eggs are found embedded 
in various stages of growth. The dista,l past? of the processes which 
depend into the ovary are subdivided into sleiider digitations, which 
dip down amongst tho great mass of embryos. Theso terminal digita- 
tions, upon cutting sections of them, are found to bo highly vascular; 
small vessels in fact comprise the greater part of their substance. The 
vessels which traverse the digitations evidently form long recurrent ~ 

loops and serve to bring the oxygenated blood of the parent female fish 
into close relation with the embryos or fcBtuses, since those digit a t' 10119 
Pass down bettveen and amongst the embryos lying in the ovarian bag, 
i n  such a way that few of them can escape coming into direct contaot 
with some of tho vascular loops in the digitations. The latter also 
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aff’ord more or less obvious attachment or support to the adjacent em- 
bryos by means of the thin structureless membranes already spoken of. 

While I have had practically but a single stage of development to 
study, i t  is obvious that we have in this instance a very remarkable 
couditiou of aEAirs in the ovary. It is clear, 1 think, that the method 
of riviparous development as seen in Sebustes is quite different from 
that observed in other types of viviparous fishes, so that this type adds 
another to the several forms of clerelopmcnt noticed in a paper which 
I have recently published.* 

WASHINGTON, D. C., Nurch 27, 1SSG. 

32.-NEW E N G L A N D  PXSIPERIIES I N  RI[ARCl€, 1880. 

By W. A. BYPECQX. 

The month came in with the longest and niost severe of the many 
gales during the past winter. The storm began February 25 and con- 
tinued until March 3. During much of this time the thermometer iu- 
dicated zero or belo’w, and the wind blew from 50 to 75 miles an hour. 
One hundred and forty-three sa i l  from Gloucester mere absent a t  
this time on cod and halibut trips to George’s Bank; and as several 
days passed with no arrivals or news froui them, much anxiety was ’ 

felt. Ten men were 
lost by beiug swept overboard, two vessels losing tmo men each and six 
vessels o m  nian each. It is doubtful whether any previous record will 
show as many lost during a single storm by being washed overboard. 
Much suffering was experienced from the excessive cold weather. 

Among the arrivals, schooiier Fitz J. Babson reports that on February 
27, on George’s Bank, the decks were swept and three dories stove by a 
heavy sea, and that as soon as the deck was cleared a small-sized live 
mackerel was found to have been washed aboard. This may be recorded 
as the first mackerel caught th i s  season, During the month the fish- 
ermen. have several times reported finding mackerel in the stomachs of 
codfish caught on George’s Bank. 

The frozen-herring fleet from the United States to Fortune Bay, New- 
foundland, numbered twenty sail, all belonging to Gloucester. One 
has previously been reported wreckedt while on the way home; the 
others all brought full fares, the last to arrive being the schooner Her- 
man Babson, arriving March 8. 

Codfish have been abundant, and when the weather permitted fishing 
a good catch has been made on George’s Bank and in Ipswich Bay. 
The fleet in Ipswich Bay numbered forty-three sail that used trawls and 
seventeen sail that fished with gill-nets. Before the gale, which des- 
troyed many nets, those using them were doing well. The schooner Sarah 

* On tho Development of Viviparous Osseous Fishes. Proc. U. S. Nat. MUS., 1885; 

tSee F. C. Bulletin, 1886, p. 79. 

All at  last arrived, mostly more or less damaged. 

pp. 125-155, PIS. VI-XI. 
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C. Wharf€ took 36,000 pounds of codfish with gill-nets, while fishing only 
three days in Ipswich Bay ; and sold tho same' a t  $4 per 100 pounds, 
netting over $1,400. The price just meutionod was exceptionally high; 
while during the month prices for all kinds of fish have ruled lower than 
for years, the exceptional cases being on fresh fish, Kith which tho 
market would be poorly supplied during stormy weather. 

The codfish found, in Ipswich Bay seem to have followed in, or been 
followed by, a large body of shrimp, their stomachs being full of them. 
The shrimp are from two to four inches long, of a bright red color, and 
€ull of spawn. The codfish taken in Ipswich Bay average seventeen 
pounds each, about half of them being female fish. 

Themackerel vessels have been getting ready for their season's work, 
which is close at hand. The catch of mackerel before June is generally 
regarded as unprofitable and injurious to the business. It has been 
expected and largely desired by producers and dealers that Congress 
would pass a '( close season" law, prohibiting the catch or importa- 
tion of mackerel until June. The mackerel vessels began to leave for 
the southern fishing grounds on March 11. No mackerel had been seen 
up to the close of the month. Not so many sail as usual will be engaged 
in this brauch of the fisheries early in the season, yet by the middle of 
April one hundred sail will be on the fishing grounds. As long as any 
go early, many who are opposed to fishing forhnackerel so soon in the 
season will go with them. 

Although much of the time during the month the weather was stormy 
and vessels were obliged to remain idle, fish have been abundant and 
good average fares brought in. The receipts a t  Gloucester of cod and 
halibut, the two leading varieties, as compared with the corresponding 
month last year, show an increase, as follows: 

George's Rank .............................. 
Browll'e Bank ............................... 

avo Rank .............................. 
mcstornBank .............................. 
bswich ~ e y ,  tramla ........................ 
I bWF1chIIny nets ........................... 
&vfoundlah  .............................. 
Fortune Be Nemfoundland.. .............. 
Bay of ~ n ~ 8 ' ~  ............................... 
G1'andBanke ................................ 

Total .................................. 

:3cprl3llu ................................. 

Month. NumborofI Cod. 1 Halibut. 

-- 
Pounds. Pownds. Pound# Number. ............ 122 4,114,884 105 GOO G28,OOO 

7 180,000 87: 000 ........................ 
2 55,000 
1 15,000 10,000 
1 10 000 0,000 40,000 ............ 
12 118'000 .................................... 
14 186:OOO .................................... 
1 ............ 40,000 ........................ 
3 .................................... 1,260 000 
3 .................................... oio:ooo 

24 ............ 702,600 ........................ 
100 4,508,334 1,106,100 G03,OOO 1,860,000 

............ ........................ ........................ 

_------- 

~~ 

Pounds. Pounds. 
Maroh 1885 ....................................................... 1 ii: /. 4,286,000 1 603,600 
March: 1880... .................................................... 4,608,334 1,106,100 

!--I-- 

Increase, 1880.. ............................................. j 11 1 302,834 1 412,eoo 
- 

Reoeipta of fish at Gloacestn; Mass., in Xarck, 1886. 
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1 .................................. 
2.......... ...... -.-.I ............. 
4. ................................. 
5 .................................. 
0...--..-.....-.---..-..-...----... 
7.. ................................ 
8 .................................. 
g .................................. 

10 .................................. 
11.. ................................ 
12 .................................. 
13 ......................................... 
14 .................................. 
15 ..................... ........... 
10 .................................. 
17 .................................. 
18 .................................. 
10 .................................. 
20.. ....................................... 
21 .................................. 
23 .................................. 
23........ .... ..................... 
24 .................................. 
25..---...-.-. ...................... 
26 .................................. 
27 ......................................... 
28 .................................. 
29 .................................. 

a .................................. 

ao .................................. 
ai .................................. 

TOW ........................ 
Amrage por net .......................... 

33.-BEAY) IN TXIE SAINT JOBN’B B I V E R ,  FLORIDA. 

L 
1 

12 
15 

10 
16 
10 
13 
13 
16 

11 
11 

8 

11 

....... 

12 

17 
9 

16 
13 
15 
8 
0 
19 

2 
2 
3 
9 

a04 
- 

B y  W. DEMPSEY. 

I began fishing in the Saint John’s River in 1865. Then there were 
from 7 t o  10 nets fished along the river, with from 1,600 to 2,500 fathoms 
of twine. Nom, from Jacksonville to Saint John’s, there are 100 nets, 
with about 280,000 fathoms of twine. Ono hundred boats are also used, 
employing 200 men, vhile probably 30 more are engaged in handling 

The figures here given will serve to give some idea of the catch, which 
was a good one this winter, at  the town of New Berlin ; but beside the 
shad I handled, there were small amounts caught by G other nets fished 
from this place, and a few nets mere fished by small boys. The follow- 
ing table shows the number of nets used (whose catch I handled) per 
day, the daily catch of shad, and the average number of shad taken per 
net during each of  the four months of the season, which here begins on 
December 1 and ends on March 31 : 

, the fish. 

Shad taken at New Berlin during t7~e  8eason 04 1885-’86. 

I December. l- Nets. 
Day of month. - 

Shad 

30 
101, 
204 
202 
660 

354 
207 
906 

7481 
876 

215 
2571 
278 
104 
228 
00 

201 
177 
232 

256 
455 

7 
2 
23 
36 

24 

..... 

a45 

...... 

...... 

110 

...... 

- 
I ,  a66 

- 

January. - 
Nets. 

12 
7 

13 
14 
13 
8 
11 
14 

3 
4 
.8 
7 
6 
1 

6 
4 
8 
10 
6 
13 

19 
21 
19 
10 
21 
12 

280 

- 

...... 

...... 

...... 

...... 

....... - 

....... 

- 
Shad. 

220 
22 

400 
186 
204 
24 
183 
717 

67 
49 
107 
43 

4 

26 
12 
58 

79 
88 

1,137 
471 
227 
151 

- 

...... 

...... 

ao 
.-..-. 

204 

--.,__. 

m i  
872 ....... - 

6,612 
20 

February. 

Nets. 
- 

14 
23 
21 
23 
18 
10 

2 
21 
24 
22 
16 
23 

7 
21 
25 
20 
8 

16 

3 
1 
14 
22 
21 
21 

...... 

._.._.I 

....... 

....... 

- 
404 ....... - 

- 
Shad. 

182 
1,620 
934 

1830 

805 

6 
2 010 
2’ 602 

283 
1,004 

63 
8,071 
1,664 
498 
122 
640 

13 
11 
130 

2,946 
1222 

- 

1: 785 

....... 

1: 213 

....... 

....... 

1: 934 .-.---. 

16,085 
64 - 

Xarch. - 
Neta 

14 
10 
18 
22 
14 
11 

19 
0 
20 
21 
10 
18 

18 
13 
10 
19 
20 
20 

10 
14 
8 
11 
16 
12 

13 
14 

- 

...... 

...... 

...... 

...... 
i a  

410 ...... - 

- 
Shad. - 

466 
333 
658 

1,301 
700 
a44 ....... 
608 
00 

1,635 
758 
326 
629 

680 
350 
666 

1,142 
738 

1,132 

667 
407 
106 
244 
420 
480 

331 
808 
44% 

16,418 
40 

....... 

....... 

....... 

-- 
- 

NEW BERLIN, PLA., April 13, 1886. 
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34.-THE PRESERVATLON OF NETS.“ 

If nets and other fishing apparatus go to ruin in a short time, when 
iiot exposed to powerfnl external influences, the reason for this must be 
sought partly in the qanntity of auimal matter which adheres to the 
apparatus and which decays under certain couditions of temperature, 
and partly in the myriads of infusoria which penetrate among the fibers 
and there dcposit their eggs. From these eggs, during summer, B new 
generation of infusoria is developed, vhich again in their turn lax eggs, 
and so forth. Not only is the fiber weakened by its component parts 
entering new chemical combinations, but portions of it ccrtainly also 
serve a8 food for the iufusoria. The looser the thread, the easier will 
they find their way into it, and t h e  sooner will it be destroyed. With 
the view to precrerve their nets, the fishermen use every opportunity to 
dry them; and for this purpose a place should be selected which is 
shady, and where tlieru is a strong current of air. 

Everybody knows that fishing apparatus ~hould  never bo stored 
away when wet. If necessity compels one to do this, saJt is sprinltled 
between every layer, or sea-water is poured over them. Nets (especially 
herring-nets and nets used during summer) should bo cleaned often, or 
soalted in birch lye, or, as is done in Nova Scotia, in a decoction of pine 
or spruce bark. During the fishing season the nets in Nova Scotia are 
cleaned every week, being laid in the docoction Saturday night, and 
remaining in i t  till Mouelay morning. Apparatus can thus be preserved 
by killing the aniinalcules which attack t h e  material of which the nets 
are made ; but they may also be prepared in such B manner as to resist 
these attacks to a certain degree. 

The simplest method of preserving nets consists in smoking them; 
thereby .they become penetrated with creosote, whose antiseptic quali- 
ties are moll known. If tho smoking is repeated from time to time, this 
method of preserviug nets, in spite of its simplicity, is not to be de- 
8pised.t 

Hot coal-tar will certainly prevent the nets from decaying during use, 
but i t  makes them hard and stiff, and the twine becomes brittle a t  the 
h o t s  snd is apt to  break. 

n o t  wood-tar or coal-tar thinned with oil of turpentine also makes the 
nets stiff and brittle. The same is the cam with boiled linseed-oil.$ 

Oharcoal-tar is apt to u burn” the uets. 
* “Bavai*ing af Garn.” From tho No& Fiskeritidende, Vol. V, No. 2, Bergen, Apdl, 

t Mittheilungen des Deutsolien Fisoherei-Veroins. Berlin, 1885. 
18% Translated from the Danish by HERMAN JACOBSON. 

Fishing Gazette, Morob, 1884. 
Bull. U. S. F. O., 86-7 
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The Scotch formerly used tar and oil of turpentiue. The tar was first 
boiled for one hour, whereby it lost some of its L'bur~~ing77 quality, 
when an equal quantity of oil of turpentine was added, heated to a teni- 
iwrature of 1040-1220 Pahr. The nets were then drawn through the 
mixture. Instead of tar, thick turpentine was also used, and the su- 
perfluous moisture was pressed out by letting the nets pass through a 
machine with two cylinders. When treated in this manner they kept 
their natural color. 

I n  Newfoundland pine, spruce, or birch bark is boiled until the liquor 
has the required strength. It is then drawn off and tar is added in the 
proportion of one part tar to twenty parts of the mixture. 
In Prance the fishermen use a solution (3  to 4 per cept strong) of 

alum and water, or sulphureted copper or oxide of zinc. Prom England 
we have received the suggestion to use alum dissolved in water and 
buttermilk ( 2  ounces or 62 grains per gallon),'in which the nets are laid 
for six hours. 

I n  &rope nets at present are generally tanned. Efipecially has 
catechu * (Terrajaponica) found great favor during the last 30 years 
for tanning nets. 

There are 3 kinds of catechu : t 
(1) Gambier cateclbu.-This is obtained by boiling the branches and 

leaves of the gambier plant which grows in Farther India and on the 
islands of the Indian Ocean. When it lias evaporated it forms a clay- 
colored mass, which is cut in inch cubes. When these cubes are dry 
they nre dark brown on the outside and light browa inside. Occasion- 
ally much smaller cubes find their way into the market; bnt these are 
frequently adulterated with dried b lo~d,  flour, &c. 

(2) Palm catechu.-This is obtained by boiling the fresh nuts of the 
betel palm. There are two kinds, namely, the Eassu, which is formed 
into round bricks, dark brown, 2 inches broad and one-half inch thick, 
often covered on one side with rice-husks; and the Caury, which has a 
;oellowish brown color, and which when broken shows an earthy surface, 
easily distinguishable froin the Kassu, which shines on the broken sur- 
face. Eoth these kinds are of an inferior quality. 

(3) Cutsch.-This is obtained from a species of acacia growing in India, 
but now cultivated also in the West Indies. Pegu catechu coines in dark 
brown lumps packed in leaves. It is heavier than water, lias o bitter 
taste, and is said to contain 55 to 58 per cent of tannin. Bengal catechu 
has a grayish brown color, and when .broken shows shining streaks or 
layers. It generally comes in lumps of 1 to 3 inches in diameter. It 
contains about 50 per cent of tannirk. 

Purified catechu comes in cakes weighing about one pound each. It 
is generally adulterated. 

Tho characteristics of good catechu are that it has a brown color, and 
*It became known in Europe in tho sixteenth century and W ~ B  nRcd i n  inodioino. 
t Danish Fiskoritidonde, 1885. 

e -- 
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when broken shows a fatty, shiuing surf’ace. Wheu in greater masses 
catechu should be dose and of uiiiforni qualitj-, a n d  h a w  as fam holes 
as possible. Good catechu dissolves slowly in hot vater. 

The Association for the Promotion of’ the Danish Fisheries has cliemi- 
cally examined 0 samples of catechu, which contained from 19.15 to 
18.25 per cent of water, from 77.05 to 83.94 per cent of organic matter, 
and from 1.10 to 7.40 per cent of inorganic matter. I n  five of tha sam- 
ples the quantity of tannin varied from 48 to 61 per cent. The retail 
price varied from GB to ‘39 cents per ponntl: 

Catechu it; often adulterated by mixing it with potato starch, red day, 
sand, alum, &c.* When mixed with inferior catechu or other substances, 
this may be recognized by the color, which is dark brown, almost black; 
and by the taste, as it does not have the pleasant sweet after-taste 
which is peculiar to good catechu. The adulteration can also be ascer- 
tained chemically. A solution of good catechu in water assumes, when 
iron vitriol is added, a green color, while when mised with other sub- 
stances it turns violet or black. When earth, sand,t or similar sub- 
stances are added to give it a heavier weight, these substances will sink 
to the bottom when the catechu is dissolved in water, vinegar, wine, or 
spirits of wine. When the catechu is burlied these substances remain. 
The presence of starch can bo proved by a tincture of iodine, which gives 
the sediment a blue color. After the catechu has been dissolved, first 
in cold water and then in spirits of wine, tho starch sinks to tho bottom. 

For tanning with catechu Mr, A. E. Maas, the Norwegian consul a t  
Scheveningen, has given t h e  following directions : One kilogram [2+ 
pounds] of the best datechu is dissolved in 40 liters [42& quarts] of water, 
a w l  this proportion is observed whatever the quantity of catechu 
which is boiled.$ There must be enough of the solution to cover the 
nets entirely in the vessel in which they are tanned. Care should be 
taken that the nets lie as loose and easy one upon the other as possible. 
The ,solution is not poured upon the nets until the catechu is entirely 
dissolved; and i t  should be poured over them as hot as possible (abolit 
1400 to 1680 Fahr.), but not boiling. The nets should lie in t h e  solutioii 
for 24 hours, when they should be taken out and spread to dry. Great 
care should be observed not to take in the nets until they are er~tiruly 
dry. The solution which remains in  the tauning vat is carefully pa t  
back into the cooking vat and mixed with water, until there is enough 
liquor to dissolve the same quantity of catechu as during the first tan- 
ning, namely, 1 lrilogram to 40 liters; and thereby a solution is obtailiecl 

“Dr. IIermau IElenko: “Lmikon der Perf(dledunpn )) [Dictionary of ad~iltorations], 
Leipsic, 1870. 

t S&nd is said to mako tho catechu keep better j ni~d i t  has sometiinos boon foiiud to 
Colltain as much a8 26 per cent of sand, 

Mr. E. de Rrauwer, tho Belgian commissionor at tho Anistordarn Expositi?nof 18G1, 
says ia his report that the liquor must not be boiled but hontod to 176* Fahr., bo- 

boiling changes the nature of the liqnor and makes it corrosive. ltov. Mr. 
Laberg, in his book Norgm P i ~ k e 9 . i ~  [the Fielierios of Norway], say8 tho s n m .  

‘ 

--- 
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for the second tannitig. In tho same manner a solution may be pro- 
pared Sor each subsequent tanning. 

Cotton nets, which are to be laid in oil, should first have been tanned 
three times in the manner described above, whereupon they must bo 
well dried before they are laid in unmixed linseed-oil which has not 
been boiled. The oil should not be heated a t  all, but should rather be 
as cold as possible. The oil is poured into a vat i u  the proportion of 1 
pound of oil to 1 pouiicl of' nets, therefore as inany pounds of oil should 
be used as are e q d  to tlie weight of a11 tho nets which are to bo laid 
in it. I*,Sl,er the nets havo been laid in the oil they are talien up again 
and passed between two rollers, so that as much oil as possible max 
flow off and remain iu the rat. The nets are then laid in a vat with a 
double bottom, so as to catch tlie oil which may still run off them, and 
to prevent the lowest layer of nets from renilzining in the oil. The nets 
are left in the vats until no oil drips off them, which generally requires 
13 hours. The nets are theti spread out to dry on flat ground in the 
open air, and remain there until t h y  are thoroughly dry. If oil is 
still dripping from them they may be turned from time to time, but 
they should never be hung up to dry, and should never be packed one 
upon the other; even if it rains and storms they should be le€t undis- 
turbed, for if they are packed together too soon they may take flre. 
Much rain will hurt nets soaked in oil, but, there is no remedy for it. 

Wlien the nets are thorouglily dry they are again soaked in catechu 
once or twice more and dried in the manner described above. When 
this has been done they ma,y be kept i n  a cool place. 

The rule therefore is : Tan the nets three times ih catechu, then soak 
them in oil, and then tan them once or twice more. After every trip 
the nets are tanned again,'but, are not soaked in oil; but some linseed- 
oil is added to the catechu solution. Cotton nets which are to be tanned 
only in catechu, but are not to be soaked in oil, should be tanned five 
times in catechu. Herop nets need be tanned only three times. 

Mr. William Heardcr" recommends the following method : 
Take 1 pouud of catechu to 28 gallons of water, and dissolve the 

catechu in the water by boiling. 
The nets are to bc laid in the solution over night, care being taken 

that the fire is out before the nets are put into the kettle. As a gen- 
eral rule, & ounce of' sulphureted oside of copper is added to 1 gallon 
of wntcr, and occasionally some glue, which the author, howevcr, does 
not recommend, as i t  is soon washed out, and taLes out some of the 
tanning. When the nets have been taken out of the kettle they are 
washed in pure water and dried. 

Mr. Arthur ICvans gives the following method in a pamphlet which 
gained a prize in 1874, and was pitblished by the Baroness Burdett- 
Coutts : . 

The essential condition of fiuccess is that the nets should be well 
tanned from the beginning; for, if this is not done, they are soon ruined, 

''Fishing Gazetho, Msroh, 1884. 
-- 
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ant1 tlie damage caiinot be repaired lutor. It ie therefore necessary first 
to remove d l  ftittry and oily substances which inoy h:tvo been used in 
the I I I ~ I I I I I ~ ~ I ~ ~ U ~ O  of the nets, as they prevent the liquor from penetrat- 
i n g  the nets.* This is doiru by putting tho nets, without pressing thorn 
too W U C ~ I ,  iuto 1-1 kettle with boiling water m d  letting them cook for 
tibout an hour, stirring them from t i m u  to tiniu to prevent thoin from 
td&Mug to the bottom. ’Whw taken out t h y  are laid on :I’ t;lantiug 
boitrd and pressed, SO its to get the water out of them much as pou- 
sible. They aro finally spread out to dry, and when thoroughly dry 
they are ready for tanuing. The tanning is repented four times before 
the iiot is considered ready for use. 

First tanning.-A kettle is filled with as much water as is necessary 
to keep the nets under water, when they are laid in it, without being 
pressed too hard. One need not fear that the first solution is too 
lveak, €or it is bctter that it should be too weak than too strong, as in 
the latter case it will not sufficiently peuetrnte the twine, but form a 
sort of crust over it, which will crumble off when the net is used. For 
the entire tauning process 1 pouud of the best kind of catechu is used 
to  every pound of nets. For the first tanning one-half is taken and dis- 
solred in wator in a kettle. When the catechu is completely dissolved 
no inore fire is kept under the kettle thari is necessary to keep the 
liquor simmering. T‘he nets ilre then laid in the kettle and boiled for 
two hours, stirring them well. Whou they have boiled the required 
titno they are takeu out, laic1 in sight vats and pressed, and the solution 
is poured over them, and the vats are covered up. They remain in the 
vats for forty-eight hours, when they :ire taken out, wrung, and laid 
out to dry. lfrhan they am thoroughly dry they &PO ready €or tho 
.second tanning. Care should, of course, be taken nof to spill any of 
the solution, as this is to be usbd for future tannings. 

&Second taming.-The solution from the first tanning i s  put into the 
kettle‘, and water is added if there is not enough to cover the nets. 
Bnlf of the remaining catechu is put iiit,o the kettIe, and mhen it is com- 
pletely dissolved, the solution, when boiliiig hot, is poured over the nets, 
which have meanwhile been piled up in a water-tight vat. The remain- 
i u g  process is the same as in the first tanning. 

in the second, tho 
remainder of tlie catechu being used, and i i  neoessttry  SO^ water is 
Whled. 

When the nets are dry, after the third tanning, they are well washed 
sea-water, to which is added about n gallon of lime-water, prepared 

the day beforehand, 60 that the limo bas time to sink to the bottom. 
The object of the washiug is to remove all catechu particles which may 
]lave ad~iarc(~ to tiie twirte, :LS t1io.y 111a.y ca~iso t l ~ o  fourt~i tanning t o  
be 2% failure, : ~ n d  t l iu object of tho Iitne-\\tater is to fis the color. Tho 
nets aiw thon agiliil woII dried a i ~ i  itre I~LIUC’ 111). 

Third tanning.-The same process is followed 

*In Norway tho fibhenuen eomutiuics boil tho twiue bulbre i t  is used; but it ie 
under all uiruuruetanoos bettor to boil the nets. 
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Pozirtlb ta,nrting.-!l!he remaining catechu solution is poured into the 
kettle, and if tho quantity is not suacient, some mater is added. As D 
general rule 0 quarts are used for a iiet 100 yards long and 300 ineshes 
decp. To the solution are added 2& quarts of Stockholm bar, and as 
much coal-tar for every net of the above dimensions. When the solu- 
tion begins to boil, the fire is kept low, so as to keep it simmering dur- 
ing the operation. It should be constantly stirred, as otherwise the 
first nets mill absorb all the tar. 

The tanning is done in this way, so that the net is drawn through the 
solution either by band or by means of a winch, one man drawing the 
net, one stirring the solution, and the third helping the net along. To 
scrape oE the superfluous solution, a piece of wood 4 or S inches broad, 
is laid across the kettle and fastened to it. I n  the middle of the piece 
of mood is a semicircular notch, about 1 inch deep and 13 inch broad. 
Over this notch there are placed 2 iron cramps about 5 iuches long; the 
one having a width of 2 inches is placed inside (towards the middle 
of the kettle), the other, having a width of 18 inch, on the outside (to- 
wards the  edge or towards the person mho draws the net). The net 
thus passes over the piece of wood between the notch below and the 
crampsabove. The size of the opening 01’ the pressure can be regu- 
lated by driving the cramps in further. During the night the nets are 
laid to dry, and are then ready for use. 

As regards the treatment of the nets during the fisheries, the same 
author sags that they should be covered up when not in use, and bo 
dried a t  least once a meek. Before they are dried they should be washed 
so as to be free from all impurities; and while being dried they should 
be spread out well, so that the drying process may be accomplished 
rapidly. As soon as they are dry they must be taken in, as bleaching. 
wjll hurt them. If a rich haul has been made, they shotild be washed, 
eveu if there is no occasion to dry them later. If  one thinks that thoro 
will be 110 occasion to use them €or twenty-four hours or more, they 
should be freely sprinkled with coarse oalt. If they are lefb idle Sor 
some time, they 5hould be aired both in the morning and evening, snd 
be sprinkled with salt. This is especiaIIy necessary in Summer, when 
the air is Warm, the sea is full of organic substances, and the fish are 
fatter. When the nets are in daily use, they should be tanned over 
again every month in summer, and every Six weeks ill winter. During 
the first year they are in use, 14 pounds of the best catechu is used for 
3 m t s  200 yards long and 400 meshes deep j when the nets have been 

. in  use longer, the same quantity will Suffice for 4 nets. The catechu i s  
1j1;tcetl in s wicker basket, so that any leaves and impurities whicli may 
xdbere do not find their may into the solution ; and this basket is Bung 
in the wntor in the Irettle, a, few inches from the liottom. Only pire 
wnter slioulcl be used, and never any solution which lins beou used be- 
fwc. Wlien the catechu has dissolved, tlie boiling solution is poured 
into a, vat, aud the nets are dipped into it. For this @ticks are used, 
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as also for taking the nets out, the main point .being that the solution 
should get on the nets as hot as possible, and it mould take too lolig 
to wait till it has cooled off' sufficiently to use the hands. When the 
process is finished, the nets are laid in a pile and covered up. Thus 
they should be left to lie for a few hours. If the work is finished in the 
evening they may remain lying over night. 

When nets are to be stored awax all the lines should be kept sqarate 
from the nets. Before being laid away the nets should be soaked in 
Sresh water for twenty-Sour hours, so that all the salt may come out, for 
salt will attract moisture. While dryirig they slio~ild be taken in every 
evening and during rainy weather. Tho best place to keep them is an 
airy loft, where they are either hung up or piled up loosely. I n  the 
latter case they should be aired every nom and then, especially in damp 
weather. 

1x1 conclusion we will inention the sollowing methods bf preserving 
nets or of employing catechu: 

To 1 quart of water talio + pound of catechu ; in this solution, when 
cooled off, the nets are laid over night. Before they are dried they are 
well rinsed in fresh water, which makes them softer than if they had 
not been rinsed. Occasionally 5 OUPCO of sulphuroted oxide of copper 
is added to each quart of mater. I n  some places a solution of @ pounds. 
of catechu and 3 gallons of oak bark is used for 20 gallons of water. 

I n  Sweden they use, especially for cotton nets, a decoction of birch 
bark, cu.t fine. If the bark is fresh it can be boiled immediately, while 
old and dry bark is first soaked for three days. To 26 gallons of water 
take 4 gallons of bark and about 13 pounds of soda, and boil the whole 
for three or four hours. When the solutiou has cooled off it is poured 
over the nets, which are laid in  vats or barrels. When they hare been 
thoroughly penetrated by the solution they are dried. I f  the nets are 
in use they ehould be tsnned every month. For new nets, the first 
time, 2+ pounds of catechu are used to 26 gallons of mater. 

Tn many places bark is used instead of catechu, and in Norway bark 
is wed almost exclusively. A11 kinds of bark are used; the tannin 
and the coloring matter may be extracted from i t  both by boiling and by 
cold water. I n  England oak bark is generdly used, and in Norway 
birch bark. As a rule, the weight of the nets and of the bark used 
should be the same, and 30 gallons water should be used to 40 pounds 
of bark. If the bark is boiled, a little less may be used. Tanning i n  a 
boiling solutioti will nmke the nets more durable, and will take less 
time, as the nets iieed iiot be left in the solution niore tlian 34 hours. 
I n  this case they should be well covercd. Owing to lack of suitable 
vats for large net8, oold tanning is generally en1ployed, aud the procescl 
is carried on either in tho tanning vat itself or in a spcciad vat, some- 
times wcii in :I boat, The sooIcing of the bark, so ae to give the solii-. 
tjon 6110 i~ccc,ss;wy 8trongtl1, takes 4 or 6 clnSS in min~uer, ant1 about 14 
cloys in winter. When the solution is ready, tanning begins, tho nets 



104 BULLETIN O F  THE UNITED STATES FlSH COMMISSION. 

being laid iu the solution for 3 clays, when they are taken out and dried. 
Generally tho tanning is repeated twice; a u d  there are therefore in all 
3 t:~nningti. The old bark in the vat is stirred each time aut1 lien- bark 
i s  added until the solution regains its original strength. Occasionally 
fine lime (I part to 100 parts water) is used for iixing the solution. Iu 
this solution, which tihould. be prepared the day beforehand, the nets 
should be dipped. The color will shorn as soon as the uet is put iuto 
salt water. After every fishing the tanning should be repeatted ouce ; 
and care should be taken, first to clean the net, and especially to ro- 
move all fatty substances. A s  regardu the treatmerit of the nets dur- 
ing the fisheries, the same rules rqply as are given above. 

METHODS USED I N  FAGERHEIM% NET FACTORY, BERGEN, NORWAS. 

Tuiining nets.-For orery 139 pounds of nets 14B pounds of catechu 
arc dissolved in 38 quarts of boiling water. Tlle solution is poured 
over the nets, aiitl they remain in it until it lias grown cold. The tan- 
ning is repeated tllree times, the nets beiiig dried after each tanning, 
and a fresh solution is used every time. An experiment has been made 
in using fine lime with birch bark. It gives the net a purplish color. 

Galvunizing ncts.-A solution of 3 pound of copper vitriol and 120 
quarts of cold water is used, in which the nets art3 laid for 24 hours. 
To make the solution requires 24 hours. For 3G pounds of nets 1 pound 
of the vitriol is used. 

35.-SACMON BISHEKIEe) OB IIALLAND, $WE UEN, E S P E U I A L L Y  I N  
THE EXYE& VISILAN.' 

BY FPLlP TRYIBQPM. 

From various sources I have obtained data relative to  the salmon 
fisheries in the river Viskan during thirty-seven years ending with 1SS4. 
From these data it appears that the smallest average weight of the 
salmon per month was fouud most frequently (in eighteen years) in 
August, and in eight years each in September and July, twice in Octo- 
ber, and once in April. It should be noted that in more than one-half 
of the yeass when the smallest monthly average weight was found in 
Augnst, tho fisheries canie to an end in that month This applies not 
only to the Visknn, but to all the rivers of Halland. The salmon had 
the largest average weight in July in eighteeu sears, iu May in nine 
years, in April in five, in March in three, and in February and August 
in one year each. I n  the rivers Nissan and Lagan the average weight 
in 1554 w-as largest in June; while in the river Rhino the largest salmon 
arc: caught during the period from Deceniber to April. 
. 
__ 

I '  LazJSlctkel 4 dame, surslcilt dct i Ti'iskan." l"r0ni '' Om ~iakwiwna 4 zliclland 1884," 
LUIUl, S W O d O I I ,  TI'aURhtOd from tho SWCdidl by IIERnIAN JA CODSON. 
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The largest iiumber of salmon, and frequently.also tlie lieuviest weight 
mas obtaiiied iu August and July, but the number O S  salmon ’was in 
iuany gears uearly as large in May and April. This is of great eco- 
noniicd importance, for il; is well kuown that salmon fetches a much 
higher price in spring and early summcr thau later in tho season, when 
lhe fish aro siualler uiid leaner ; tho earlier tlie great hauls are made, 
tho better it will be. During tho last gears of t he  abose period, 
especiallyikom 1570, these large hauls have us a rule been made in 
Augusr, aud July. The smallest hauls, both as regards number and 
weight, have generally been made in March and September; but from 
the year 1863 this circumstance is of no importance, as from some cause 
or otlier tho fisheries from that yoaa on (lid not come to a close in Au- 
gust; fish mere still caught during tho early part of September. The 
number of fish cnught has been smallest in  six, or (if Soptember after the 
year 1552 is not talton into account) in eight, years during the month 
of June, nud in four years during July. The smallest might: however, 
in June was only in three years. 

It would be exceedingly interesiing if we had the condition of t h e  
water, wind, and temperature during all of the thirty-seven years con. 
sidered; it is well known that t h e  chauges in the quantity of yater in 
small streams exercise a considerablo influence on the salmon fisheries. 
When there are strong spring floods the spring fisheries are generally 
good. If there are no strong floods till later in summer, the largest 
fisheries take place :it the wme time as these floods. As with few ex- 
ceptions the strongest floods and ;the highest mator come in autumn, 
and as the weirs in the river Viskan cannot bo passed by tho salmon 
till that time, it is very importaut that nothing should hinder their 
ascent in autumn. 

The minimum anuual number ofdish caught during the above period 
vas  207, weighing 3,241 pounds, and the inaximntn annual number 
was 768, weighiug 0,348 ponncts. During tho thirteen years 1843-1556 
the average numbnr of salmon caught par annum was 529, weighing 
5,902 pounds j during the thirteen years 185G-1869 the average per 
annum was 410 salmon, meigiing 3,929 pounds ; and during the period 
18’7&1554 the average number of salmon was 359, and the arerage 
weight 3,976 pouncls. I n  August, 1874, the water of tho Viskan was 
polluted by refuse from a factory at  ltydal, and the circurnstance that 
iu spite of this tho salmon fifiheries did not decline to any considerable 
extent after that  year, must be ascribed to the hatching of salmon, 
which after 1574 mas carried on for a riurnber of years. The facts 
that very few salmou wore caught in 1878, and that the average weigll t 
of the salmon was greater that yearns than in any of the thirtj~-seven years 
in question,’aiid that in 1S7S but  few small saltnoli WOIQ caught, while 
thoy again occurred iu  largo iiunibors d tor  l S P S ,  arc owing to another 
pollution of tho tvator whicb took place in that year. 
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SO.-NEW ENGLAND FXSHERIEB IN AP’RBZA, &Db(i. 

B y  W. A. WILCOX. 

The customary activity and enthusiasm iu the fishing industry at 
this season has not been observable during the past month. The fear of 
a treaty with England, or some arrangement by which foreign-caught 
fish would be admitted free of duty, has been a cloud over the business 
a11 the spring. This has in a measure disappeared, only to be followed 
by others-by disasters,’ an unusually small demand, and the lowest 
prices for years-all of which liad a depressing eff’ect, and vessels have 
been fitted out for the fishing grounds but slowly. 

Contrary to the expectations of many, since July, 1883, a t  which time 
the small duty mas imposed upon pickled &nd dry fish of foreign im- 
portation, prices have been much lower elld the demand less than in 
past years, when imported fish was free of duty. This may largely be 
accounted for by the great decline in all other provisions, fish appar- 
ently suffering the most. 

The aggregate receipts for the month vary but little from those of 
the corresponding month of last year; more vessels have been engaged 
In the halibut fishery and less in the cod fishery. The receipts of the 
former accordingly show nn increase j t h e  latter, a decrease. 

George’s Bank has been tho fishing ground for a large fleet of nearly 
200 sail, three-fourths of which were from Gloucester. Cod and had- 
dock were abundant, but veasels averaged small fares of codfish from 
having poor bait. The haddock catch being marketed at Boston fresh, 
the receipts at Gloucester show only the small amount of haddock that 
arrived from an occasional overstocked fresh market. llalibut have 
at times been plentiful, and again few were taken on these grounds. 

Ipswich Bay, from October until May, is a favorite resort for codfish, 
and is one of the most prolific fishing grounds on the coast. During 
the past six months the fish liave been abundant most of the time, more 
80 than for years, The fleet fishing in this bay during January, Peb- 
ruary, and March numbered 42 sail of uetters and 20 of trawlers; during 
April 40 vessels used trawls and 20 used nots. AS this change was 
caused chiefly by the nets having been worn out so near tho end of tho 
season, they were not replaced. 

I n  the absence of full returns we notice a few of the Ipswich Bay fleet: 
Schooner Northern Bagle, from Octobcr 37 to April 28, with 12 men and 
30 mts, cauglit 327,000 pouuds of cod aud 80,000 pounds of pollock; 
wliooner Sarah C. WharE, December 15 to April 95, with 8 to 10 men, 
4 or 5 (lories, and 40 to 48 nets, caugllt 337,000 pounds of cod; schooner 
Hector, Octobc? 10 to April 30, with 10 men and 24 nets, caught 227,000 
 rounds o E  cod ant1 144,000 ponncl~ of pollncli j fichnoncr Abby A. Snow, 
October 16 ?o April 30, with 13 inen and 30 ncts, cauglit 330,000 pounds , 
of cod and 97,000 pounds c\f pollock; schooner Estello S. Nunam, with 
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1870 .................................... April 13 1883 ................................... 
1880 .................................... A ril 2 1884 ................................... 
1881 .................................... arch22 1886 ................................... 
1882 .................................... March31 1886 ................................... 

10 mon, caught with trawls G0,OOO pounds of cod in three days; schooner 
Clara 1%. Grimes, with 12 men, caught with trawls 50,000 pounds of cod 
in 3 days. The pollock were caught in Massachusetts Bay; codfish 
were all caught from 1 to 5 miles f ~ 9 m  shore in Ipswich Bay. 

Dalibut receipts show an increase of 324,590 pounds over the corre. 
sponding month last year. A11 arrived fresh, and were caught mostly 
on Grand and Western Banks; one fare of 30,000 pounds caught off New. 
foundland arrived in a British vessel. Prices have widely fluctnated, 
generally low, on April 22 selling for 2g cents per pound, the lowest 
price for many months. , 

Nackerel have been a few days late in showing up and working north. 
The fleet daily left for the fishing grounds, 125 sail being engaged about 
the last of the month. The first catch of maclrerel for t h e  past eight 
years has been as follows: 

Year. I Datc. I/ Yoar. 1 Date. 

Wrch 31 
March 31 
Maroh 28 
Apnl 10 

April 1 ... 
April 8 . . - 
April 0 . . - 
~ p r i i  16 .. 
April 15 .. 
April 19 ._ 
April D ... 

Name of vessel. 

Ioelalla. 
Icelmd. 
Jcoland. 
xooima. 
Iceland. 
Ioelmd. 
Greenland. 

schooner Miat .............................................................. 
Schooner Margarot Mather. ................................................ 
Schooner Landaeor. ......................................................... 
S~hoouer Mystcry ......................................................... 
Solloonor clkt,io. : ........................................................... 
~Choonor A.iathnr I). Story.. ................................................. 
SClloouur IIcrtort .If. Rogers ready to sail April 30 for Grcoiilancl. 
schooner sot11 stocltbridgc \;ill dah JUO 2 for Groetllnnil. 

hclloo1wr MwVE ........................................................... 
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Weir and trap fishiug will be carried 011 mach uiorc extonsivcly than 
of late years, a larga :tiid comt:~nt demaud for fresh bait being madc by 
tho New E ~ ~ g l i e ~ d  fishiiig fleet. Up to the last OS the  inoulh but ~ 'UW 

fish had Been caught, tlic wcirs haviyg been tlown but a short time, bnt 
herring seem to be late in arriving. 0 1 1  April 13 the first herriug, only 
27 fis11, were caught in traps in Glouccstor harbor. 

I n  addition to numerous lainor disasters, the following lidiing vessels 
liavo been lost during the past month : Schooner Electric Light, bound 
south on a mackerel trip, on tho eyeuiug of March 27, when 25 miles 
south of Cape Henry, during a dense Sog, vas run iuto by the schooner 
Aune Lord, of Baugor, Me., and imniediately siiulr. The crew were 
saved, all else being a total loss. She was :I fino vessel of 93 tons, built 
in 1883 ; the loss of vessel and outfit was about $11,000. On April 23, 
schooner Eureka, ou a mackerel trip, suiilr at Ihlaware Breakwater ; 
crew saved; loss $4,000. Sclioouer Nettie Aclams, shore eotlfishing, 
during a dense fog wcut ashore at  l%yu Beach, N. H.; crew saved. The 
vessel was small, old, aud not of great va>lue. 

Receipia of fcsh at Glouceater, Mass., 111 April, 1886. 

Fares. From- I CodflEh. Halibut. Haddock. Hake. 
-_____---_____ 

Geor o'sBank ................................ 
Brown's Bank .................. -: ........... 
\Vmtrrn Bank ... d . . .  ........................ 
Kew England shore.. ......................... 
Igswioii Bay nets ............................ 
~ p w i o ~ i  Bag,'t,mwls .......................... 
If Newfoundland* ........................... 

Ban uereau. .................................. 

Gran% Banks ................................. 

off 8ablB ISlalld .............................. 

P o u n d r .  
2,06&000 

a i  ............ 
11 250,000 

D ao,ooo 
G 37,000 

1 ............ 

137 11 1 765,000 

10 174,000 

I ............ 
1 ............ 

Pouads. Pounds.  P o u i u b .  
145,400 155,000 6,000 
054, ooo ...................... 
02,200 ...................... 
72,000 ...................... .................................. 

ao,ooo ...................... 
25,000 ...................... 
15,000 ...................... 

.................................. .................................. 

rota1 ................................... 4,214, ROO 1, aoa, ooo 166, ooo 6, ooo 
kotal, April, 1885 ................. .__-..I % 1 4,593,000 1 078,710 1 185,000 1 .......... 

'British vesaol ; duty froo. 

GrandBenks ............................................................. 
Do .................................................................. 

Weetorn Bank.. .......................................................... 
Gf'orgo's and Brown's Banks ............................................. 
Off tho 8outh ooast latituAe 370 to  390, longitude 740 to "so.. ............. 
On tho wag t o  Icolhnd or Greonlmd ...................................... 

The followiug is the position of the New Eugland fishiug fleet during 
the last week of April : 

Poaitlon. 

Hnbibut ............. 40 
Codflt4i ............. 60 
Hnhbiit ........... 20 
Codnnd halibut ..... 180 
Maokerol ........... 125 
Halibut.. ........... 0 

.- -I -I- 

Tho mackerel fleet is working northward in the path of steamers 
bouiid to and from the south. The George's and Grand Bauks fleets 
:we more or less in the pathway O S  ICnropean steamers. During Mag 
over one hundred vcssels will bo added to tho Grand Banlrs fleet. 

GLOUOESTER, MASS., Xuy  17, L88G. 
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37.-PREBERVXNG F l B M  IN BCOTLAND B Y  ’J’IIE ROOWEN PROCKtBB.* 

B Y  (PSCAB RIALMBOS. 
[Ditqatch No. 78 to the State Department.] 

Referring to my former dispatclies inclosing articles by Prof. J. Cossar 
Bwart, on tho preservation of fresh fish,+ I nom submit the following 
facts bearing upon tho practical wbrking of the (6 Roosen liroccss” men- 
tioned in Professor Ewart’s coinmnnication : 

1. A nuinber of drie(1 ling, preserreil. according to the above process, 
were dispatched froin Glasgom, in an ordinary wooden box, without 
the usual tin lining, in a sailing vessel to Melbourne, Australia, and on 
arrival there were found to be good. The ordinary’mode OS transit is 
in tin-lined and IJerineticallX sealed boxes, which entail in this country 

’ an expenditure of S44 [$21.90] per ton j arid it lias been found that the 
fish, after crossing the equator, talto on a red fungus mhicli destroys 
their value. The commercial advantages of tlie new process are there- 
fore considerablc. 

2. A box of dried ling similar to the one sent to Australia, and pre- 
served a t  the same time, was lately opened in Edinburgh in the pres- 
ence of several oibials connected with the fisheries in Scotland or 
otherwise interested in the experiment. The box was perforated so as 
to admit air, and although the fish had been caught nine months ago, 
and had been kept in a damp warehousc, they mere generally in o fair 
condition. 13efore being packed in tho box, the fish wore about two 
days in a solution of boracic acid and salt water, under a pressure of 
six atmospheres, or 90 pounds, to the square inch. 

3. While the foregoing esperiments relate Lo tho preservation of dried 
fish, an experiment with fresh hs~i seems to have been equally successful. 
Tho fish in this instance selected for trial was fresh salmon which had 
been subjected to the ‘4 Roosen process” for three weeks. Its quality 
was tested by practical‘ men of considerable experience and knowledge 
of fish, such as the manager of the Highland Fisheries Gompnny, 1~0111- 
bers’of tho Scottish Fisheries Board, the president of the Edinburgh 
Fish Trade Association, a member of the Iceland Fishing Compan.~ of 
C*lasgom, and others possessing similar qualifications for forming an 
ai1 thoritntive opinion on the subject. In the opinion O S  theso men, tho 

’ nncoolrod salmon could not be distinguished whenp~aced in the market 
from freah fish. Cuts of the same lot of salluon were also tried grilled 
aid hot-boiled, and it was admitted that the fish hati lost none of its 
flavor by the proce~s. An opiuion was also expressed by one of these 
gentlemen that by and by Columbia River salmon preserred in this men- 
nor might be sold in Edinburgh at 1 shilling [24 cents] a pound. 

* Iqtented by M. Aiiiust Rooson of IIainburg. 
t Sce I?. C. Bullotin, 1886, p. 65. 
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The cost of the utensils required for the preserration OS fish accord- 
ing to the above process amounts in this country to SG& [$31.63], the 
cost of cask being S4? and of a pressure-pump SZg. The cask is very 
strong, ma& of steel, and reckoned to last for a t  least five ycars. It is 
capable of containing 300 pounds ot fish, requiring 3 pounds of tho 
L L  Roosen” antiseptic. One pump is of course sufficient for a large 
number of casks. If  the cost of the utensils is distributed over the 
five years, the anunal expenditure for their use will be 26shilliugs [$6.32], 
so that in case the cask is filled only oncc B year the cost per pound of 
the fish for the use of the utensils is only a trifle over 2 cents; but a8 
the cask may be filled during a year say twenty times, the cost per 
pound is reduced to about one-tenth of a cent. 

UNITED STATES CONSULATE, 
Leith (Edinburgh), Scotland, April 29, 1886. 

3S.--BTATISTICS O F  THE FI-BHERIES O F  TUX PROVINCE dF BRIT- 
ISH COLUMBIA FOB 1885.x 

B y  GEORGE PITTENDBIGII ,  
Inspector of the Fisheries. 

Statietics of vcs8els, nets, establislwwnts, and men engaged i n  the $slmiea of British Colum- 
bia during 1885. 

I $54,600 8 steamers and steam auxiliaries, from 3 to 50 tons 
26 schooners, from 5. to 80 tons .................... ............ 

44,195 867 fishing boats 
190 canoes. I 
42 flat-boats or scows ..___. .____. ___. ._.__. .__. .___ _ _ _ _ _ _  .____. . 6,430 

961 salmon nets, 275,800 yards .___ .___ ._ __._ .__. ___. ___. _ _ _  .__ _ _ _  114,750 
37 herring seines.. .............................................. 4,680 
5 herring nets, 700 yards ....................................... 2,500 
81 fish seines, 7,061 yards . - - - -. - - - - - - . - - - - _ _  _ _  -. -. _ _  .___.. - 7,975 
3 eulachon nets. - - . . - - - - - . - -. -. . - - __. . - - -. . __. . . -. . -. - -. - - 175 

25 salmon canucrics, estimated value.. .......................... 449,500 
1 oil factory, Queen Charlot? Island8 - - - - - - _ _  - - -. - - - - - - - _  - - - - -  - 10,000 
1 oil and scrap factory, Burrard Inlet ........................... 46,000 
1 floating cannery and oil factory .............................. 60,000 

Various salting stations .......................................... 11,000 

............................................... 

-$104,225 
. 

-- 130,080 

- 675,600 -- 
ToFal value ......................................................... 809,805 

Sailors.. .................................................................... 90 
Fishermen and native huntcp, with sealing fleet ............................. 1,740 
Shoremen ................................................................... 960 

- - - - 2,@0 

-- 

- 
Total number of meu engaged _ _  - __. . - - - - - - - - - - - __. - - -. . 

* Thcsc statistics have been furuishcd by Captain Pittcndrigh, who also states that 
turbot hnvo been discovered on the Pacific coast, Mr. William Venuan, a reliable fish- 
erman, having tnkcn ono outside of Bnrrarcl Inlot, ncar Spanis71 Bank. 
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Yield and value of lire jislberies of British Colzcinbiu dzirittg 1885. 

111 

Snlmon, saltod ....................................................... barrels.. 
Salmon froth ....................................................... number.. 
Selnron: canned, onsos 4 dozou Lpound tins oaoh ....................... oa~es..  
Sdlmon, smoked.. .................................................. .ponnds.. 
fiturgeon fresh. ........................................................ do. ... 
Whiting,bmood, &o... ................................................. do.. .. 
IIaIibut.. ............................................................... do. ... 
Herring and smolts fresh .............................................. do.. .. 
Herring smolred ...'..._.. : ............................................................... 
Wish. ashoited .................................................... ...p ounds.. 
Trout.. ................................................................. do .... 
Eulachons, frosh.. .................................................... ..do.. .. 
Eulaolions salted ....................................................... do. ... 
Enlnohons: mokod ................................................. ..-.do. ... 
Fnm, sstil-skins.. ........................................................................ 
Eulachon oil.. ............................................ ..-....._..g allone.. 
~ h o l c  nhurk and dogflsh oil, roaneil .................................... do.. .. 
hg5I Ih  oil.. ................................................ i ......... ..do.. .. 
Snlmon oil.. ............................................................ d o. ... 
Oliini~ and other sholl-nab. ............................................................... 
Wish ~ o l d  in Inarkots .................................... .*.. ............................. 
Crabs nnd rawns ....................................................................... 
Salmou nngothor flah, estimated consumption by Chinese and other laborers 

Oystora, nativo ................................................ .__-..barrels.. 

Tohl  ................................................................... 
Estimntcd consumption by Indian population, aa revised: 

Salmon ....................................................... $2,732,600 
liulibut ....................................................... 100,000 
Shrgeon and other 5sh. ...: .................................. 260 000 
Fish oils ...................................................... 76: 000 

on tho Cohndiun Paoifio and Island Rnilway, not apeoially rooorded. 

Grand total of upproximato yield .................................................. 

Kind. 1 QuanMty. 

3,4GP 
204,700 
108 617 
370: 000 
364 600 

150,000 
30,600 

69,400 
83,000 
31,850 
22,500 
13,000 

450 
40, nnn 
22,200 

80 

241: 1UO 

................... 
250 

. - - A  ...... 

Comparat!yo valno of yiold in 1884 nnd 1886, exoluaivo of Indian consumption: 
lotal ,  1884 ........................................................... $1,388,267 10 
Total, 1886. .......................................................... 1,078,038 00 

Dooronsein 1886.. .............................................. 280,220 10 
-- 

Valne. 

$31,212 
40, w n  

642,685 
37,000 
17,726 
l a ,  058 

9,640 
1,830 
7.000 
3.6G4 

1 5.81U 
1; 881 
I, Ron 
1,300 

150,019 
450 

20, non 
5,550 

9A -_ 
2, 5on 

120,000 
2,000 

02,000 
1,250 -- 

1,073,038 

3,267, 600 

4,334 638 
-- 

39.-SALMQN I N  TIIE OLACKADIAA RIVES; 

By E. T. BARIN. 
[From a lottor to J. W. Cook.] 

There is no question that the gennino Chinook (or quinnat) s'almon . 
(OmcorAync7~us chouic7ca) go up tho Clackamas Rimr. Some persons, 
mho are opposed to  a hatchery being established ou thi? stream, say 
that such salmon do not go up that river. But the fact is that thore is 

. not a single species of the salmon and trout that com0 up the Columbia 
from tho ocean which does not find its may in large numbers up tho 
Clackamas. 

Tho ruu of tho Chiuook salmon commences in March or April, some- 
times evou in February, and they begin spawning in September. 

Tho silver salmon commence their run with the first rains in the fall, 
SW' the middle of September, and begin spawning about the middle of 
January. . 
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The steel-head suluion, or more properly tho large salmon trout, oom- 
mences i ts  run from the tirbrt to the middleoi' October, and begins spawn. 
ing about the 1st of May. 

The run of the dog salmon commences in November, and they begin 
to spawn soon after coming. 

The salmon above named, inclucling t i e  blueback, are all the species 
of salmon that come from the ocean up the Columbia and then into tho 
Clackamas. 1 am thus careful to enumerate all the species to shov you 
that we have them all, and cannot be niistaken. It certainly would be 
strange if th.e people who have lived here for years, many of them Etiuce 
lS45 and 1850, should be mistaken 8s to the species of the salmon, jn 
view of the fact that many of the men who live on the Clackamas go 
down to the Columbia dnring the canuiug season to work a t  the can- 
neries, and see and handle the salmon caught in the Columbia; and I 
have heard such men declare t h t  they have caught as fine and as large 
Chinook salmon in the Clackamas as ever they had seen cau'ght in the 
Columbia. 

Of course the salmon are not so plentiful now as they were, Sor some 
years ago the river mas literally alive mith Chinook salmon; yet, while 
they are not very abundant now, if a rack phould be put across the river 
early in the season, say in Bebruary, there would be no doubt that more 
than enough salmon could be procured for hatching purposes. Such a 
rack mos t  be put jn early in the season, for I have aeen a considerable' 
number of salmon caught in the Clackamas before the fishing com- 
menced on the Columbia. 

I have been on all tho rivers and tributaries of tho CoIumbia froin 
above the Cascades to Priest's Eapids, to yhich the Chinook salmon go; 
in fact, was along these tributaries considerably during three years of 
Iridian campaigning; and I do not hesitato to say that the Clackamas 
12iver, with its clear, cold water, its rapids, :Lnd its long, shallom gravel- 
beds, is the most natural and favorite region for salmon spawning. 

I am certain that 8 permanent dam could be built on Cle.ar Creek (a 
tributary of the Clackatmas, about 15 or 20 miles from its mouth), near 
enougl to make it coiiveuieut for water for htchiug purposes. There 
are three d3,ms across Clear Creek nom ; one was put there in 1852, at '  
Hardin@ Mill, 3 miles above the hatchery; one a t  VioIa, built in 1845 
or 1850; and' one at Springwater, built in 1865. They have all stood 
ffoods, time, and wear, end another could readily bo built which would 
furnish suitable water for a hatching house. 

OREGON CITY, OREG., December 26,1885. 
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40.-FREEDOM O F  MICRATION BOR FISH IN GERMANY.* 

E y  H. ILELLER. 

Thus far the German Fishery Assouiation has mainly devoted its ac- 
tivity to the promotion of artificial fish-culture and to the stocking of 

. our waters with young fry. Millions of young salmon had beon placed 
in those watercourses that seemed to offer a guarantee €or their future 
well-being. These fish have flourished, but unfortunately they do not 
return. All efforts to regain our former abundance of fish will not reach 
the object in view until tho migratory fish again have free access to 
tlieir spawning places, and uutil they everywhere enjoy full protection 
during the spawning season. If the German Fishery Association has 
been less active in this direction, the reason for this must be ~ouglit  
principally in the circumstance that the great difticullies can be con- 
quered only by aid of a determined and persistent support from public 
opinion ; and this applies especially to the difficulties which a t  present 
are still opposing the unhindered migration of our fine food-fifish. 

How small do the results of the salinon fislieries of the Iihine-at 
present counting only by hundreds-appear when compared with the 
results of these fisheries during the Middle Ages, when it became neces- 
sary to protect the apprentices and servants at Cologne and Mayence 
by an official decree against being compelled to eat Rliine salmon during 
the season every day, both 'for dinner a d  supper! In those ,times 
the headwaters o€ the tributaries of the Rhino, which possoss an abun- 
dance of excellent spawning places, w6re not yet cut off by weirs. We 
have evidence that in former times the tributaries of the upper Moselle, 
the Lahn, antl the Neckqr were full of salmon antl sea-trout. Nom these 
streams, from. which the Xhine received its supp1y of fry, are inaccessi- 
blu to the spawning fish,' Every new weir constructed iu. the Vosges 
Moptains :mil in the Westerw&l has cut off a portion of our salmon, 
until but faint traces of tlieir former abundance remain. The worst 
enemies of'the migratory fish of the Bhine do not dwell near its mouth 
hut near its headwaters. It is the weirs which make the natural 
spawning places 'of tho saluio~i inaccesiibIe, and therefore p o r e n t  the 
increase of this fish. The condition of affairs is still more deplorable 
in  most of the other streams of Germany, many of which have weirs in 
the middlu port4ions of their course, weirs so high that the salmon can 
leap over them only under specially favorable circumstances. 

* " Dlc Fr6izi476gkeit der E d e l f i 8 ~ h e . ~ ~  From Circulnr No. 1,1886, of the German Pifih- 
Aesooiation, Berlin, March 4, 1886, Tranelatod from the German by R~cnhi~N 

JAQQBBOX. 

' 

Bull, Q, 8, B, 86n-13 
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Matters are uo better in the ileighboriug countries. We luaru the 
condition of Prance in this respect from the reports of the iiCommission 
for restocking the French waters,” appointed a few years ago by t l b  
senate, which, after very careful inrestigations, has reached tho con- 
clusion that, owing to the construction of numerous weirs, the migra- 
tory fish have nearly disappeared from the rivers of northern and west- 
ern France, which, in former times, were full of salmon. 

Across the Atlantic we hear the following complaint from the United 
States: “It isan established fact that ourriverfisheries haveibranumber 
of years decreased steadily, both as regards th6 quality and the quan- 
tity of the fish caught. I n  some cases certain kinds of fish which for- 
merly were abundant have disappeared entirely. Moye especially ha8 
the number of migratory fish decreased to an alarming degrec. The 
construction of weirs in our  river^ has entirely cut off some species of 
fish from their spawning places, so that their complete disappearance 
is only a question of time.” 

The only country where the wealth of fine migratory fish is not on 
the decrease, but actually increases from year to year, is Great Britain. 
In England, even arnong the middle and lower classes, good meat Eorms 
:L staple article of food, mucli more so than in Germamy. It is well 
known that, a8 regards their nutritive qualities, fresh fish do not rank 
much lower than meat, and are even preferable for people with a weak 
stomach. Prom’the instructive treatise by the Duke of Edinburgh “On 
the sea fisheries and the fish of the United Kingdom,” me learn that 
the average annual quantity of fish consumed by every citizen of Lon- 
don is upwards of about 66 pounds, and so about as much as the quan- 
tity of beef consurncd. The citizen of Berlin has to be satisfied with 
an annual average quantity of about 9 pounds j while in Vienna, on 
the banks of the beautiful blue Danube, the nrerage quantity of fish 
per capita is only about 21, pounds. Although the fish found in the 
Billingsgato fish-market in London are principally salt-water fish, the 
finer river food-fish are also offered for sale in considerable quantities. 
The price of salmon and sea-trout is low enough to allow these excel- 
lent fish to be seen frequently on the tables of the middle classes. 

The undeniable fact, that  in no country of the World-Canadapx- 
haps excepted-do the fisheries of migratory fish flourish more than iq 
Great Britain, might at first thought be cited as an argument against the 
hurtful influence of weirs on the fish; for it is well lmown that Great 
Britaiu has made her matercouries from the source to tho month sub- 
servient to industry and navigation by the construction OF numerous 
weirs. If, in spite of this, British salmon fisheries are very productive, 
the cause must bo found principally in the successful efforts of intelli- 
gent men to protect the salmon during the spawning season, to intro- 
duce rational methods of fishiiig, and to mako the w i r s  passable. In  
Great Britain public opinion lms decltired in favor of an active support 
of. tho fisheries mucli sooner end inore generally than on the continent. 
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Selfish scruples of the owiiers of weirs, and the anxious doubts of the 
over-cautious, had to givo way before the clearly expressed wish of the 
majority, which recognized the economical importance of all efforts 
tending to promote the fisheries. 

About forty years ago the rivers of Great Britaiu, formerly rich in 
fish, had become depopulated in the same degree as the German streams 
are now. Especially lind the iiuinber of migratory ash decreased evcry- 
where to au alarming extent. At8 that time public attention was di- 
rected to the inntter of the Esheries, especially to the construction of 
artificial fishways for passing the weirs, whose height, in connection 
with the strong current, prevented the fish from passiug over them. 
Numerous coast streams were in the course of years regained for the 
salmon. Tho same was done with the larger rivers, Auch as the Severn, I 

whose tributaries, up to the headwaters in North Wales, have been sup- 
plied with fishways. The example of the small Irish river Corrib may 
serve as au illustritiori of the results of these efforts. When the fish- 
eries in that river, in the year 1852, passed into the hands of the pres- 
ent owner, they mere almost worthless, as the migratory fish could not 
leap over the weir near Galway. After a fishway had been constructed, 
and numerous measures hail been taken to protect the young fry set 
out above tbe weir, the salmon fisheries increased very rapidly. In 1857 
about 5,000 salmon were canght; in 1863, upwards of 15,000; and for 
P number of years the average annual yield of these fisheries has been 
from 40,000 to 50,000 fish. 

These brilliant results have caused people to  make even those water- 
courses accessible for the salmon from which it had hitherto been ex- 
cluded by natural obstructions. As an example, we may mention the 
river Ballysadare in Irelaud, which up to 1856 had no migratory fish, 
on account of its fa118 (from 13 to 20 feet high) and its rapid6. But 
after three fishways had been construoted, and the gravelly beds of the 
headwaters had been stocked with Ralmori fry, the number of fish in- 
creased very rapidly. Thousands of the finest salmon annually romard 
the enterprising owner. But this is outdone by au eiample from Nor- 
Way. A few years ago the river Sire, having two falls-one25, the other 
88 feet high-was by means of fishways niade accessible for salmon. 
who can doubt, then, that it is possible to gain tho rapid trout-brooks 
of Switzerland as spawuing places for salmon, as the heiglit of tho fa- 
mous falls of the Ithino near SchafTbausen is only about GO feet 1 

Tho few instances mliere German weirs have beell maclo passable for 
salmon can easily be counted on the fingers. There are ~1 fow success- 
ful fishways, and a number which hardly answer the purpose. This is 
11ot astonishing when we consider that the subject is somewhat new, 
and but few of those who constructed fishways in Germany had a chance 
P~rsonally to inspect such constructions in other countries. Actual re- 
sults oannot be recorded, because tlieao efforts hSTC so far been discon- 

' Woted ana have not embraced entire river territories. At pr880Dt it 
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still rests too much with persons who possess tlie privilege of construut- 
i n g  weird across rivers, wbether a fishway shall be constructed to make 
their weirs passable for fish. Owners of weir$ claim almost incredible 
indemnities whenever they think that their privileges are going to be 
infringed in the slightest degree. As a matter of fact, the fishways 
will in nearly all cases receive an abundant supply of water from the 
overplus of water from mills, &e. The objections which have been 
raised against the construction of fishways are, therefore, in most cases 
based on too p e a t  timidity, and 011 lack of information and experience. 

41.-A LARGE: CATCII  OR CARP.' 

B y  RIAX YON DER1 BORNE. 

During the winter of 1885-786, by fishing through the ice in the Ross- 
kamp Lake (which belongs to me, having an area of lo* acres and a 
clepth of 1G feet), I caught 236 carp, weighing 9238 pounds ; and in the 
Botzen Lake (which I lease, having an area of 15lg acres), I caught 
1,636 carp, weighing 6,715 pounds. Among these there were fish weigh- 
ing more than 10 pounds. My other lakes also have a very good stock 
of carp, while formerly this fish mas not found there st all, and the first 
stocking of them with carp was in 1871. 

As a general rule, during the first years I put in 100, and later BO 
one-summer-old carp to one acre of water, usually transferring the fish 
in autumn, when the carp were about five months old; but sometimes 
in spring, when the fish were about ten months old. As the lakes con- 
tain SL great many pike, perch, and bass, many of the young carp were 
destroyed, but nevertheless a good many grew up to be fine food-fish, 
as may be seen from tke catch stated above. I have also, instead of 
the one-summer-old carp, set out two-summer-old fish, and obtained the 
same results from about half the number of carp set out. I prefer, 
however, to set out younger fish, because.it requires at least three 
times au large a pond area to raise two-summer-old carp. 

As a general rule, I consider it a very easy matter to stool; B lake with 
carp. But, on the other hand, it is oftm very difficult to catch tho carp. 
In summer they are quick and shy, and a t  that time i t  is difficult to 
catch a large fish. But even in minter, during the fishing through the 
ice, the carp know very well how to avoid the nets, especially when the 
ice is transparent and the weather clear. In the Biiteen Lake I did riot 
succeed io making auy satisfactory hauls until I had enlarged my net 
so as to catch all the fish in a single haul. And the rich haul of this 
year I made by setting the net during the night by torchlight, and by 
having it taken out in the morning. 

LL13iil~ gliinzender .3'i.3cisClrzz~g.~~ From Circular No. l,188li, bf the German Fishory Asso- 
cistion, Uerliu, Mnroh 4, 1886. Tritnslated from tho Glorinan by BERMAN J'raODBOX, 
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48.--lrlsl[aI~G IN T M E  NAVIGlABLE WATERS OP TIlE UNITED 
SWAWES." 

The Coroniittoe ou the Judiciary, to whom have been referred HOUEO bill 4090 and sevornl petitions 
in favor of the passage of the same, have fully considered tho samo, and report as follows: 

The proposed bill would give by act OP Congress to the citizens of 
the several Stlttes of the Union equal right with the citizens of each 
State to fish for floating fish in the navigable waters and la'kes of the 
Iktter. Tlie question involved depends on the title to the waters and 
lakes referred to. 

For purposes of navigation they are free to all the citizens of the 8ev- 
ern1 Statcs alike, and the power of Congress to regulate commerce be- 
tween the States includes the right to prevent any hostile legislation 
by any Statc againat the q u a l  rights with its own citizens of the citi- 
zens of all the other States; or it is forbidden by the clause of the Con- 
stitution which gives to tho citizens of eaoh Stato the privileges and 
immunities of citizens of the several States. (0. U. S., Art. 4, $ 2.) 

But i t  is right to inquire whether the citizens of a State acquire their 
right of fishiug in its waters RS a privilege derived from tho p a n t  of the 
State, or as vested in thcm b37 virtu6 of ownership as members of the 
body politic. 

It, has been settled by the highest authority in the English courts, 
that ever sinco Magna Charta, the crown canriot grant to a subject a 
several fishery in :UI arm of tlie sea, or in navigableawaters, but that all 
such waters and the beds thereof are vested in tlhe crown for the bene- 
4t of the subjects thereof, and not to be used in any nianner to derogate 
from the right of navigation which belongs to the subjects of the realm. 
(Free Fishcwy, &e., b. Gann, 115 E. 0. L. R., SO3 House of Lords (lases, 
per Lord Chancellor VTrcstbury and Lord Wonsleydale (Baron Perke) ; 
8. C .  in Exch. Uhamber, 106 E. 0.. L. R., 853; S, C., 103 E. (I. L. R., 387 
~oinmoii Pleas.) 

This royal title held for the 1mnefit 04 the subjects of tho crown, 
which cannot bo diened to their dctrirnent, has been thus recognized 
ever since Magna Charta. 
Iu this country, by a scrim of decisions, tho Supreme Oourt of the 

Uuited States has settled the law in accordance with the English courts, 
that upon the Itevolution the rights of the crown in navigable waters 
and inclusive of arms of the sea devolved upon each State as to all such 
'Vatem within the territory of each of them. (Martin v. Waddell, 16 
Peters, 367.) 

In Pollnrd v. IT:~,ga,n (3 Tiownrd, 212) tho S:Ltiiu tloctriiio was main- 
tained a8 to new Statos, :is wo11 as to the origiiinl States; and the right 
of the State axed to all the beds of rivers bdow high-water mark. 
' Rcilortj I W O B W ~ O ~  to t,11o T I O I I N ~  o i  Itcln-owmtativos by 11011. J .  IL Tuolror, ~ a y  IS, 18% 
------l__l ___- -- --.- - __ 
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I n  Smith v. State of Maryland (18 How., 71) the right of the State 
of Maryland to the shell-fish and floating fish in Chesapeake Bay was 
established as the sovereign right of the Commonwealth devolved upon 
her from the crown a t  the Revolution, a right which she could control 
without violation of the Constitution by such regulations as mere needful 
to secure this public right without interfering with the navigation of 
the maters, Mr. Justice Curtis delivering the unanimous opinion of the 
court. (Accord Mumford v. Wardwell, 6 Wall., 436; Weber v. Harbor 
Commissioners, 1s Id., 66.) 

I n  McCready v. Virginia (94 U. S. Reports, 391) the unanimous judg- 
ment of the court was delivered by Mr. Chief-Justice Waite, by which 
the right of Virginia to use and appropriate the navigable waters of 
Virginia for the benefit of her own people for t h e  taking and cultivation 
of fish as a property right, and not as a privilege or immunit'y of citizen- 
ship, is established, though thereby the citizens of other States are ex- 
cluded from the same rights. This right is one of property in the citi- 
zens of Virginia, and not a privilege or immunity of citizenship. 

It is true the last decision, though in the opiuion made to apply as 
well to floating fish as to shell-fish, only applied in fact to shell-fish; but 
your committee see no reason why the principle of these decisions should 
uot apply to both. 

Fish areferce natura, and an absolute property in them c m  only be 
asserted when restrained of their liberty. This, i t  may be said, is the 
case with oysters, which, when planted, have no capacity to more, and 
distinguishes them from floating fish, which may move out of the reach 
of the State in whose waters they may temporarily be. 

But npon this distinction of nature, no ground can be maintained for 
changing the decision applicable to the one when the case of the other 
is adjudicated. 

I n  the case of Riggs v. The Earl of Lonsdale (1 Hurlst. & Norman, 
923) it was decided in the Exchequer Chamber that the owner of land 
had a right of property in game killed on his land by a stranger. The 
fact that the game was fern natuurce did not take from the owner of the 
land the property therein, even in favor of a stranger who hunted and 
killed it there. 

This case was considered very fully in Blades v. Higgs (104 E. C. L. 
R., 50), where the decision of Justice Willes at nisi prius, overruling 
Riggs v. Lonsdale, was reversed by the court of common pleas; and on 
appeal to the Excliequer Chamber (106 E. C. L. It., 844) the court of 
common pleas was unanimously sustained; and the judgment of the 
Exchequer Chamber was affirmed by the House of Lords in 5. C., 106 
E. C. L. R., 866. The judgment in the House of Lords waa sustained by 
the high authority of Lord Uhancellor Westbury, with Lorda Crans- 
worth and Chelmsford, both ex-chancellors, concurring. That case de- 
cides clearly And distinctly th@t if A, a bunfer, finds, kills, an4 osrries 
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off’ in one continuous act, any gamc,fercr: natura?, on the land of B, the 
dead game is the absolute property of B, ratione soZi. 

That thc same doctrine is applicable to fish caught and taken from 
the waters of the owner cannot be questioiied; and the cases referred 
to by the judges in the discussion of the cases above cited mention fish 
a6 of the same character as animals and birds. 

Your committee, therefore, being of opinion that the navigable waters 
within each State belong to it, subject to the paramount right of navi- 
gation, €or t h e  benefit of its own people, i t  has th-o right to secure the 
exclusive right of fishing in them to its own citizens by virtue of their 
common property in said waters, and that the citizens of other States 
have no constitutional right, nor can Congress confer any, to partici- 
pate in fishing in them. 

Your committee recommend that the bill referred do lie on the table, 
niid the prayer of the pctitioners be denied. All of which is respect- 
fully submitted. 

43.-088IERVATlON8 ON SALMON I N  GEBMAN B I V E l W f  

BY Prof. B. BENECHE. 

We know but little about the salmon while ascending tho diflierent 
rivers, altliongh this knowledge is of the greatest importance for the 
salmon fisheries and for the fixing of a rational season of protection. 
If  we except the exceedingly valuable observations on the migration of 
the lthine salmon by Miescher-Ruesch, no systeinatic investigation of 
this snoject has anywhere been made. It j s  particularly astonishing that 
even in England, i n  spite of’ the great interest which the English take in 
the salmon fisheries, and in spite of tho fact that; there is a special in- 
spector of salmdn fieheries, and superintendents for every salmon stream, 
no one seems ever to have thought of subjecting this. matter to scien- 
tific investigation. 

Regular and exact observations have been made recently in the rivere 
Eiiddom and Ithcda, which are small salmon streams of Germany, in 
which the circumstances arc specially favorable. 

The Kuddow is a rapid and clear trout strealn, which rises from the 
Pihn and Dolgen lakes near Neustcttin, flows from north to south in 
many incanderings and with a strong current, and finally empties near 
USCZ iuto the Netze, a well-known tributary of the Oder. In  its mid- 
dle course tlie Euddow has numerous spawning places Of salmon ; and 
siucc the reckless fishing which was formerly going On a t  its mouth, 
mar Usce, and above, near Schneidcmiihl, has been checked, salmon 
ascend the Kiiddow rcgiilnrly for the purpose of spawning. Our ob- 

* “Beobaclrtungen Uber don Auf&eg 808 Lacksee in den P&3smL1’ From CircuJfbr NO. 
1 1  1866, of tlio German Fishery Associetioe, B ~ l i 4 ,  MmOb 4, 1886. Trwwlsted from 
the German by R E R M ~ N  J , ~ C O ~ O N ,  

------ _______- 
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server is the leasee of the fisheries, who resides in BorBendorf below 
the lowest spawning places, and who has carried on these fisheries for 
inany years, so that be is well acquainted with the habits of the salmon 
in this river. It is certain that but few of the ascending salmon escape 
his observation. At our request tho governor of the province has 
granted him the privilege to catch salmon and sea-trout even during 
the winter season of protection, on condition that he takes the sexual 
products from the mature fish and sends them to the hatchery at 
Schonthal. In this wary the Schonthal hatchery during last winter re- 
ceived about 300,000 eggs, of which only about one.third lived. 

The conditions for making observations are still more favorable in the 
river Rheda. This small and rapid coast river, iu which trout are nom 
very common, flowsl through two mouths-the Xheda proper and the 
Striimming-into an arm of the Baltic, the Bay of Putzig. Forinerly 
salmon and sea-trout ascended both mouths of this river, but since the 
R h d a  proper has been filled with sand, they almost exclusively use the 
Stromming. I n  this river a salmon trap, whose privileges date from 
titno immemorial, has been constructed about 1& miles abore its mouth, 
and every ash which ascends the river milst necessarily be caught in 
this trap. The fisheries in this river belong to a I#'@? landed proprietor 
whose fisherman lives in close proximity to the salmon trap. 

A t  both stations of observation every fish which is caught is noted, 
and described on a form prepared by us, and this has been done since 
November, 1884. We give the date when it mas caught, the kind 
(salmon or sea-trout), sex, length, greatest height in front of the dorsal 
fin, height of the root of the tail, weight, color, spots (if any), formation 

I n  course of time it has become evident that the measure of the cir- 
cumference along the front edge of the dorsal fin is not needed j and it 
is therefore no longer taken, principally because it is very easy to make 
a mistake in taking this measure, and because the greatest height alone 
is sufficient. We have recently added in dur form the length of the 
head, the teeth, and several columns with definite questions relative to 
the coloring and the spots. It has also been found desirable to t tke 
account of the coudition of'the water and tho weather, and to state the 
probable cause of particularly rich or poor catches, sucli as high water, 
ice, Qc. 

It is of course not to be espectdd that the ehances for observations 
will everywhere be as fav,orable as in these two rivers, and that in all 
cases there will be as reliilble observers, but we hope nest year t o  ob- 
tain simiIar reports froin a.uumber of rivertj. Such obsorvations inado 
by care.iixlly instructcci olmrvers are of course far' more valuable for 
obtaining a lcnowleilge of the hiilits of the salmon than tlie sending 
out of question sheets, whose questions are frequently unintelligiblc to  
thoso mho rcceivo them, and which therefore in many caws roindu uu- 

* 

of hook, &c. 
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answered. Ercn if these question sheets are returned, the answers are 
as a general rule of doubtful value. ’ 

The observations made last year on the Kiiddow and Rheda corre- 
spond, according to the statements of the fishermen, entirely with the 
facts observed by them for years, but they differ greatly in the two 
ricers. 

In the Kiiddow, about 40 to 50 miles from the sea, tho first ascending 
8:t;lmop are usualiy noticed in August; but when the water is low, not 
until September ,or October; and only when the water is very high have 
they been seen as early as June. The fishermen are very well informed 
on tlie habits of the salmon during its ascent. I n  1884 the period of 
observation was limited to  November and December; last year tho 
fisheries began in August and ended in the second half of Noveniber, 
the largest catches being madeduring the first half of November. The 
total number of fish caught during the 4 months was 99, with a total 
weight of 2,305 pounds; the average weight of the fish was therefore 
23.2 pounds. Of this number of fish 36 were males, with a total weight 
of l,OJ2.6 pounds, the average weight of each fish, therefore, being 28.1 
~ J O U I ~ S .  The maximum weight of the male fish was 44, and the mini- 
mum 16 pounds. Their length varied from 44 to 54 inches. The num- 
ber of fem?le fish was G3, with a total weight of 1,992.5 pounds. The 
average weight was 20.5, the niaximum 33, and the minimum 11 pounds. 
Their length varied from 31& to47kinches. No difference could be 
noticed in the period of migration of the two sexes. The fish are 
salmon and sea-trout. 

The conditions are entirely different in the Rheda. A t  the salmon 
trap before-mentioned the asceii t of salmon and sea-trout, which can 
here be distinguished with certainty is observed all the year round. 
Diiring wintcr the trap has to  be opened occasionally on accouut of ice 
or high water, in order to. s t ~ e  it4 from destruction ; but i t  is probable 
that even a t  suoh tiuies fish ascend the river. Very low water occa- 
sionally renders the ascent of the fish difficult or ‘impossible, owing to 
the great quantity of sand in the ruoutli of the Stromming. In this 
river also the governor of tho proviuce has permitted the catching of 
iYd1mou during the winter season of protection, so as not to hinder our 
observations. 

The number of migratory salmon caught during the four montlis was 
845, with a total weight of 1,658.95 pounds, the average weight there. 
fore being 6.3 pounds. Among this number there wore 145 salmou 
with a total weight of 982.5 pounds, t h e  average weight therefore 
being 6.S pounds, the maximum lS, and the I miailnum I pound. The 
total weight of the 100 sen-trout was 576.76 pon~lt’ls, tho average weight 
5-75 po1111(1s, t,he ni:miiiiiiiii 1.3, and tho i i i in in lnl i l  1 pound. As to 888 
there werc 144 niales and 101 females. Tho lnrgest iiulnber of fish as- 
cended the river during the first half of July, both when taking d l  the 
fish together, and when taking the sa1111on soparato from tho sea-trout. 
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Neither in the Kuddow nor in the Rheda could auy law be showp 
governing the migrations of these two kinds of fish; while in the Rhino 
and in the rivers of Great Britain very easily distinguishable schools 
of fish of different a,ges ascend the river8 at different times; and the 
numerical proportion of the Bexes varies greatly in the schools ascend- 
ing at different times. Observations made during one p a r  in two rivers 
are of course not sufficient to draw therefrom any geueral conclusious, 

8 The evident differences of the conditions of migration'in tho different 
rivers makes it, however, exceedingly desirable that accurate and sys- 
tematic observations should be taken in as many places as possible, 
especially in rivers which contain many sslmon,such as the Weser, 
where thus far Iiothiug is done bat to count the salmon that are caught, 
so that all we learn is at best how many Bsh were caught every day. 
According to the observations of Miescher-Buesch, the largest number 
of salmon ascends the Rhino, both in the Netherlands end near Basel, 
in July; while in the Wcsor, according to a communication by Dr. Lin- 
demau in the Weser Zeitwng, the largest catches were made during the 
first haif of May. 

This is not the place to give a detailed review of the carefully ascer- 
tained measurements and weights of the fish, especially as the number 
of fish observed in the two rivers-344-is too small ; but I will simply 
give a few results of my observations on the measurement and weight 
of the fish. Thus, taking the height of the body as the unit, the lehgth of 
the salmon varied between 3.6 and 6.2, while that of the sea-trout varied 
between 3.5 and 5; and these variations occur with tolerable regularity 
in fish of every size, from 12 to 54 inches. The proportion betweeu the 
length and the weight of the body, of course, varies just as much. Tho 
following are some of the results of my observations : 

Weight. Correspond. I ing length. 11 Weight. Correspond. 
ing length. I 

Weighing 1 pound .................. 
Woighing 2 pounds ................. 
Weighing 3 pounds ................. 
Weighing 4 pounds ................. 
Weighinn 5 pounds ................. 
Weighin; 6 pouucls ................. 
Weighing 7 pounds ................. 
Weighing 8 pounds ................. 
Woiphjng D pounds .................. 
Weighing 10 poundn ................ 
Weighing 11 pounds ................ 
Weighing 13 pounds ................ 
Weighing 14 pounde ................ 
Woighing 15 pounds ................ 

Inchoe. 
12.6 to 15.4 
12.6 to 18.5 
18.5 to  22 
18.4 to 21.7 
18.9 to  24.8 
15.7 to 25.0 

19.7 
24. a to 28 

28 
28.7 to 20. 0 

31.6 
28 to42.1  
33.1 t o  37.8 
42.1 tO 44.6 

Wsighing 10 pounds ............... 
Weighing 17 pouUd8 ............... 
Weighing 18 pounds ............... 
Weighing 10 pounds ............... 
Weighing 20 ponnds ............... 
Weighing 21 pounds ............... 
Weiphiny 22 pounds ............... 
Woi$inp 23 pounds ............... 
Weighing 25 pounds ............... 
Woighing 20 pounds ............... 

Weigh!ng 24 pounds ............... 
Weighing 26 pounds ............... 
Weighing 30 pound6 ............... 

Inchcn. 
42.1 to 45.7 
42.1 tb 47.2 
37.4 to 44.0 
41.7 to 45.7 
40.0 to 43.3 
42.5 to  42.0 
41.7 to  41. D 
43. 7 to 47. 2 
45.3 to  40. 5 
44. 1 to 46.7 
45-3 to 8 . 2  
44.1 to 46. 0 
45.7 to 40.2 

I I1 I 

A salmon measuring 46.7 inches in length can therefore weigh, in the 
saincwater, 16 or even 30 ponnds, which ought certainly to  involve 
some dif'fercncc in tho shape of tbc hodF. 
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44.-FISR W I L L E D  B Y  C O L D  ALONG THE GULF O F  MJEXICO AND 
COAST O F  P L O R I D A .  

B y  JOSEPH WILLCOX. 

[From e letter to Prof. S. F. Beird.] 

While in Florida, during and after the severely cold weather last win- 
ter, I had ample opportunity to witness the great destruction caused 
among the fish along the coast from Cedar Keys to Puuta Rassa. A t  
Cedar Eeys a great loss was reported ; but I did not have an opportu- 
nity to see many dead specimens there. 

In the fresh water of the Homosassa River many thousand catfish 
were killed by the cold, but. they appeared to be the only species that 
sufered there; while in the salt-water tributaries of the same river many 
sheepshead and sea-trout (Cynoscion macu2atum) were killed. 

While proceeding farther south, the great mortality among t’he fish 
became more noticeable. On the shores of Manatee River the dead fish 
were seen in great abundance, and from Tampa Bay to Punta Rasstl 
they were washed ashore in the bays, especially in Little Sarasota Bay, 
in such quantities as to make the air foul from their decomposition. 

The greatest loss of life appeared to  be among the cavally (Carans 
hippos). Next were the skipjacks or bonyfish (EJops saurus), though 
many redfish, sea-trout, and sheepshead were also killed. Even the 
large tarpnm (Megalops tlwissoides) did not escape destruction ; many of 
which were killed in Charlotte Harbor, Manatee County, and in the 
Caloosahatchee River. 

The tnortality of the fish enumerated above appeared to be confined to 
the ahallor waters of the bays and rivers, as I saw veryfew of them on 
the shore of the Gulf of Mexico, except near the inlets, where the tide- 
water probably carried them out from the bays. On the shore of the 
Gulf of Mexico, however, two species of fish killed by the cold weather 
Wore seen in great abundance, namely, tho cow-fish (Ostradon guadri- 
earnis) and the balloon-fish (Diodon maculato-striatus). A fow of the sea- 
horse (Hippocampus kudsonius) wero also killed. 

Buzzards, eagles, and alligators feasted upon the decoqosing fish; 
but I did not observe any effort made by fanners to use them as a fer- 
tilizer for their land, though in many places a cart could have been 
loaded with thorn in a short time. 

Along the coast of Florida many oysters ere exposed. above water 
at low tide, espeoially when a north wind is blowing. Such oystera 
wero killed in vast iruinbers by tho cold weatlier in January: 

AUADEMY O F  NATVEdL SCIENCES, 
Philadelphia, Pa., N a y  25, 1886- 
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45.-ItOCILPlSIE IN 80UTIX CAROLINA. 

B y  FRANK BURNS. 

[From a latter to Prof. 8. F. Bdrd.] 

When I used to fish in the Santee River twenty years ago, old fish. 
ermen spoke of rockfish as having been caught there a long time bo- 
fore, but not within the last thirty-five or forty years, except at the 
junction of the clear waterof Eutaw Creek with the muddy water of tho 
Santee. There, it was said, they could be seen at all times of the p a r  
in the deep, clear water near the bottom, and were sometimes captured 
by gigs or spears on long poles. This information agreed with what I 
had heard of' them in the Ohoopee, a small, clear Wmtary of the Alta- 
malm River in Georgia. 

As you are aware, most of our large Southern rivers are nom muddy 
and filthy all the year, and scarcely any fish except catfish aud eels can 
live iii them. It was not always so, for they teemed with fish in my 
early boyhood. There is a class of rivers in the South that rise and run 
entirely in the cretaceous and tertiary sands, and the water is always 
coinparatively clear, but is sometiines stained a dark color with voge- 
tation. A local name for such streams is Black River, Black Creek, Bo. 

These streams abound with fish, being famous for shad and all the 
common fresh-mater fish. 1 will mention a few of thorn in South Caro- 
lina and Georgia: Little Pedoe, Waccamsw, Lynch's Creek, Black 
Creek, Catfish Creek, Black River, the Edisto (with its tributaries, 
Ashley, Cooper, Combahee, Salkehatchie, &e.) in South Carolina; t h e  
Ogeechee, Ohoopee, and Sati lh (with its numerous tributaries) in 
Georgia. These are all clear-water streams, as con tradistinguiahed 
from tho Sentee, Pedee, Savannah, and Altamaha ltivcrs, which are all 
large, long, muddy rivers rising in the Blue Ridge country and flowing 
over the  clay slates of' the metamorphic region. 

Now I am informed that tho rockfish, or striped bass, is found in all 
the clear-.vveter st,reams enumerated, except tho Satilla ; I never heard 
of any in that stream, but in some cases they have to go up tfhese large 
streams in order to get to the smaller clear streams, where they spawn. 
The spawning 6wson seems to be in April and May, but the fish stay 
all ~uulrner and bite ravenously in October. They arc caught in a few 
hvorecl localitjies all the summer, sometimes rising to the fly or bob in 

I tho tributaries of t h e  Pedee. They weigh sometimes as much as -40 
pounds, one having been taken recently weighing 28 pounds. 

It seems tliat the best point to get fish Sor spawning purposes is at 
tphe mouth of' tbe  Little Pedee River, where it empties into the Great 
Podco above Goorgetomi, 8.0. A Fish Ooininission steamer could prob- 
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ably ascend the riyer to near that poiut and anohor, while a tug ~ ~ o u l d  
perhaps be 1iecess:iry to oper:rte with further. It secnis that the Little 
Pedee is literally teeming with all kinds of fish. The couutry is poor, 
low, ant1 unsett.led, and the river seems to be a succession of lakes for 
a long distance. It is said that rockfish are liere in  great numbers, and 
are taken duriug April and May full of eggs. 

While the mouth of the Little Pedee is so excellent a place for getting 
spawn, tlic Edisto also is a good stream for these fish, and SO is the 
Ogeechee River? near Savannah. At the mouth of Black Creek, a 
atremi that runs by Darliugton and empties into the Qrest Perlee, is a 
favorite place to’fish for rock, and so is a stream on t,he opposite side of 
the Pedee, in Marlborough County. Sometimes very largo rockfish in 
considerable nrxrabcrs are taken, in the spring of the year, by the shad 
fishermen iu the reclec and Wsccaniam Rivers near Ceorgotown, 8. C. 
Up tlie rivers in $he brackish water the tide extends inland a long dis- 
tanco here. 

It is a very gratifying fact that shad l i a ~ e  boen more plentiful in our 
Southern waters this year than for twenty-five Sears before. If this is 
due to the efforts of the U. S .  Fish Oommission, the poor peopb here 
(white m d  black) owo it a sincere debt of gratitude. 

DARLINGTON 0. H., S .  C., May 22, 1SSG. 

4ti.-F18E ANI) B I B ~ I N C  AT AICACO I S L A N D .  

B y  WILLABD NYE, XI*. 

A t  this island fish abound. From boats the islanders catch margot, 
porgies, hogfish, $e., in four fathoms of mater, while the groupers and 
large blackfish are taken in water seven or more fathoms deep. The 
men go to tho fishing-grounds and with water.glassos hunt for B spot 
where the fish are seen swimming around, which is generally found 
away from the heavy growth of coral, and on some sand spot whore a 

For bait, conch or craw- 
fish is used ; the latter is most used, although the grouper seems to 
prefer a piece of fresh fish. 

The fishermen generttlly fish with 8 m:tter-glass in tho left! hand and 
the line in the right, until thcy havo hoolrcd a fish j this is becanso these 
fish often take the bait into their months without the fisherman being 
able to feel them with the line. I think n man would catch at lenst one- 
%fourth more fish with a water-glass tthan withont one. For tho same 
r e a s o ~  (tho light way in which the fish bite), a vmjr short suood (from 
2 to 6 inches long) is used on the hook a i d  put 011 several inches above 
tho sinker, so that ti  very alight pull ma3’ be felt. Considorable quan- 
tities of grunte, sailor% ohoioe, bo..  SPO uaught with hnnd-lines by meq 

. fine grassy fern-liko gorgonian is scattered. 
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too poor to own a boat, who wade out from the sliorc aud fish where the 
water is three or four feet deep. The best t ime for this fishing is during 
a rising tide, just about sunset. 

In  the deep holes of creeks the mangrove-snapper was seeu in such 
numbers as to make these places resemble the wells of smacks. A t  one 
place, under the mangrove roots near the shore, not having a fish-line, 
I killed 8 of these fish (singly with a shot-gun) that would average 3 
pounds apiece. 

During the summer inonths mauy turtlo of the green, loggerhead, 
and hawkhbill varieties are caught, either by being speared a t  or near 
the surface, caught with jigs while on the bottom, or in tangle-nets 
around the reefs. Catching them with jigs was new to me, and is done 
in this may: The jig is made of three or four hooks, about tlie size of 
small shark-hooks, fastened to a line which reaches a few inches below 
and has a sinker made Fast to the end. The fisherman goes out in a 
boat, and when a turtle is seen on the bottom (Ray in (i or 7 fathoms) 
the jig is let down and dragged along until it brings up againfit him, 
when a quick jerk will generally fasten it in some soft spot, and the turtle 
is pulled to the surface. 

Turtles are found a t  and around most of the keys and reefs of the 
Bahama Islands. They come ashore to deposit their eggs during May 
and June, and the fishermen assert that they generally lay three times a 
year. These eggs are much sought after by the islanders, and are con- 
sidered excellent food. If many more than can he eaten are found, 
they are sent to Nassau, where they bring about 12 cents a ilozen. As 
the eggs begin to hatch, barracouta, sharks, &c., gather around the 
reefs in large numbers to feed on the young turtles as they venture out 
into deep water. 

To escape this danger, the young turtles take to the shoals, creeks, 
and  shallow lagoons, where the fishermen catch them during the early 
fall, pursuing them in boats as they swim along near the bottom. A t  
first it is all that the men can do to row fast enough to keep one in 
sight, but after’ a few minutes the turtle becomes exhausted and is 
easily approached near enough to be Bpeared. These young turtles are 
delicious eating. I saw none of the regular turtle pegs, the fidiermen 
using mostly an iron or steel headed spear, the head (with line attach&) 
coming off when the turtle was struck; but I noticed they tried not to 
strike him too hard or near the middle for fear of killing him, and thus 
preventing preservation for market. If they would use a regular turtle 
peg this trouble would be entirely dono away with. The shell of the 
hawk’s-bill is carried to Nassau, polished, and gold to winter visitors 
and others, $1.26 being the usual price asked for one 8 inches, and 
$2.60 for those 12 inches in length. 

NEW BEDFOED, MASS., Way 12,188G. 
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47.-SOME REClPEB IPOR O O O H I N G  WISH.' 

ROE CHEESE.-The fishermen of the Dardanelles prepare a kind of 
cheese from the roe of several kinds of fish by drying it in the air and 
then pressing it. By dipping it in melted was a crust is formed over it, 
which prevents its being dTected by the air. lnside this crust the roe 
undergoes a sort of fermentation, giving it a very piquaiit flavor, so 
much so, in fact, that one can eat but little of it a t  a time. It is said 
to taste like a mixture of fine sardines, caviare, and old cheese. Be- 
fore it is eaten the crust of wax is taken off, and if it has become 
moldy-which frequently happens-it is soaked in strong vinegar. 

COOICTNG FISIX.-T~C Paris Figaro recommends to cook fresh-water 
fish in a mixture of white wine and water j and salt-water fish in a mix- 
ture of water and milk, equal parts, seasoning with fialt and pepper. 

COOKIN& FISH IN FA!l!.-whib boiling watar, which evaporates freely, 
keeps a steady temperature of about 2120 F., fat can be brought up to 
a much higher temperature, as its boiling point is about GOO0 P. For 
everyday use it is suficient to heat it to asbout 4000 17. When fit41 ar0 
thrown into such fat a dry;brown crust forms round then; &mediately, 
inside of which the meat is soon coolied. The cliEerence between fish 
cooked in this Wity  and fish fried in a frying-pan is, tllnt the IaLter, by 
absorbing a great quantity of fat, lose by evaporation a good +.xd of 
the water contained in them, whereby they are fried unevenly and apt 
to get burned; while the ibrmer, owing to the quickly-forming crust, 
neither absorb the fat nor lose any of their strength. Tho best fat for 
this purpose is beef fat, but mutton fat can also be used, after first hav- 
ing been cooked in milk. Olive oil may also be used. Butter, on the 
other hand, should not be used, partly. on account of the mater con. 
tained in it, and partly because the caseine, when exposed to heat for 
any length of time, is apt to burn and make it dark. 

Beef fat may be prepared by chopping it up in small pieces and boil- 
ing it in water until the water has evaporated, all the fat has been 
mndered, snd  the threads have become brown and hard. TO provent 
its burning, it; should frequent1y.be !stirred after the mater has evapo- 
rated. The fat is then strained through a cloth and is ready for 1790. 

The following, however, is a better method : After the fat has been 
chopped fine, i t  is boiled in water for a quarter of an hour, takes up, 
and the water squoeeecl out, whereupon i t  is'again boiled in mater for 
from one-half to one hour. While still hot i t  is strained through B 
cloth. When cold the filt will form a cake on the top. The lower side 
is cleaned, and the fat is melted once moreinordor to removeany 
mater which it may still contain. 

To use the fat a suficient quantity is placed in a deep pau, not porce- 
lain lined, however, as the porcelain frequently cracks on account of 

*From tho ivorak Piakcritidsndc, Vol. V, No. 2, Beqen, April, 1386. Translated from 
the Danish by HERMAN JACOBSOX 
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the heat. Whcn a thin bluish steam begins 
to shorn itself, or when n drop of water thrown on the fat immediately 
evaporates with a crackling sound, it has the required temperature. 
The degree of heat may also be ascertained by sticking the tail of the 
fish into the €at. If the fat is hot enough the tail becomes brown and 
brittle in a few seconds. The pieces of fish thrown into the fat first 
sink to the bottom, but soon rise again. When they are suEciently 
brown they are taken out and laid on a perforated board, so that the 
fat can run off. They should be served immediately, and should not be 
covered, as the crust soon looses its brittleness. XThen the fat is not 
burned i t  can be used a number of times. If the fish has been rolled in 
bread, cracker-crumbs, eggs, &c., the fat should be strained every time 
before it is returned to the vessel in which it is kept, or poured into 
water, where the impurities will either sink to the bottom or gather a t  
the bottom of the cake of fat, when they can be scraped off. 

COOICING PIKE : A RECEIPT FRON TIIE YEAR 164S.-TAke a large 
pike, make a slit in its belly and take out the cntrails with the excep- 
tion of the liver. Scale arid salt tlle front and hind parts, but leave the 
scales on the middle part. Lay it in rinegar, so that it gets a nice blue 
color; theh stick it on a spit. Take a clean cloth soaked in wine and 
tie it around the middle part tightly enough to prevent the fat, with 
Rhich the two other parts are basted, from entering the middle part. 
Wlien the fish is on tho spit, a mixture, half wine and half mater, 
should be poured on the cloth as soon as it begins to get dry. The 
front part of the pike should be sprinkled with flour ; then hot butter 
sliould be poured over it j th.en again flour, &e., until it is deetne4puE- 
cient. The hind part should be sprinkled with ginger and salt, and hot 
butter should be poured on i t  from time to time until i t  is well baked. 
Care should be taken in putting the fish on the s$t, so that i t  does not 
break. When ready, serve the fish whole on a flat dish. 

SOAKED FISH WITH GREEN PEAS.-After the fish has been well 
beaten with a wooden mallet, lay it for several days in strong Ire, and 
theii in so€t water, until it has become completely soaked. Gofore i t  is 
used it should be soaked for a good while in marin salt water, but not 
boiled. The peas are cooked in a little'water with salt and butter, a little 
flour is added, aud they are boiled up onc0 more with chopped parsle~-. 

sprinkled with salt half an hour before they are used. They are then 
drigcl in a cloth, rolled in'flour or bread-crumbs, and fried in  buFter or 
lard. For the sauce take A medium-sized onion, about & pound of lean 
bacoii, some pepper ground fine, D table-spoonful of flour, and two 
table-spoonfuls of good vinegar. The onion is chopped fine and steamed 
iintil i t  has become quite soft, and tho bacon is added cut in small 
cubes; finally the flour is stirred in. Then add 1 pint of water, anti 
boil tho whole until yon have au evenly thick brown sauce, which is 
poured ofor the fish. 

The fat does not bubble. 

FRESH HERRING WITH BROWN sAucE.-The 1leI'ring are cleaned and 



4S.-NOTSd UPON W I S i l E  ANI) 'I'IIE I ~ I U I [ l E l t l E U .  

[Extructcd froill thu oiliaiol corroepouclcncc : i i d  oompilocl by tho oilitor.] 

W~ITEFISIX AND LAKE TROUT EGGS SENT TO khVlTZERI,ANu.-'Phe 
minister of Switzerland, Col. Emile Froy, nnder date of' Washiugton, 
Pcbruary 15, ISSG, writes that 'the 1,000,()00 eggs of' t l iu  C o r e p w  uEbus 
inti tho 50,000 eggs of the lske trout Iia\w rescliod Switzer1:biid in tlio 
very best condition, aiicl have been distributed Sor hatching as follows : 

__-_ ----___ 
Ztrricl1. ....................................................................... 
zug .......................................................................... 
c;eIloro ........................................................................ 
L ~ ~ ~ L I I I O  ...................................................................... 
I ~ ~ I , o v ~ ~ I ~ ~ I I . - .  ................................................................. 
Luc~urno ...................................................................... 
Saint Xuritz ................................................................. 
sl~llua..  ............................... .: ...................................... 
Chnr ......................................................................... 
.~I.:IAHLIS. ...................................................................... 

-- 
I I 

200,000 !u, oon 
pn0, 000 .0, 001) 
200,000 Itl. 000 m, Uon 10, 000 
100, oun 10, 000 
100,000 ............ 
PO 000 ............ 
25,000 ............ 
20: 000 ............ 
10,000 ............ ---- 

1,000,000 I 60,0UU 

AMERICAN iwxx EGGS IN ENGLAND.--T~C ova with which tho u. 8. 
Fish Commissioii has supplied OUP Natioiial Fish Culturo Association 
have hatched out well, and tho fry are progressing rapidly. Tllc fish 
froin last year's ova are doing very .well. Also I have liatchcd out a 
1:vge number of whitefish from some of tho ova sciit lo tho Asgoois- 
tion a i id  forwarded to mo from South Kensington ' by Mr. Chambers. 
[ AIarcjuis of axetor, Burghley Home, Stamford, Eugland, April 2, 

T N C L O S U ~ ~ E S  FOR SALMON IN TIIE NETIIIC~ZLANDS.-~~~ tlic Fish Coni- 
inission Bulletin for 1584,p. 170, there was printed n stateme~it by .!Alp. 

Oliarle~ G. Atkills relating to penning salmon at  Bndisl)ortl, Rlc. This 
w i i ~  in response to a request of  Dr. 0. J .  Bottomniim? for inforii1ution 
011 this subject. In a pamphlet, dated at Bergen-op.Zoon1, Butlierlauds, 
November, 1856, Dr.' Bottemannc cites almost in full tho statement by 
Mr. Atkins, and tbdds'other matter substantidly as follows : 

For years complaints have beeu heasd from various persons in the 
N c t ~ m ~ a n d s  that many of the salmqn eggs ordered from (ferina;uy ihiie11 
to liatch sncccssfulJy, and that the prices wore too high. As \vo knew 
that successful efforts had beon made in tlm United States to peu salmon 
and then obtain the eggs from them at the spawning time, we learned B e  
methods of doing this, with a riow to ap~lying those to salmon broerling 

' 

ISSG. J 

Bull. U. S. F. G., 86----'3 



130 BULLETIN OF THE UNITED STATES FISH -COMMISSION. 

in the Netherlands. After. careful consideration, I do not know of a 
single reason why we should not obtain the same or even better results 
than have been obtained in America. 

There is but little’chance for obtaining sqlmon in America after July, 
while in the Netherlands they can be obtained, and cheaply, for six 
weeks after this date. With us the transpbrtation to the inclosure will 
be easy, as the great fisheries are carried on in the lower portions of the 
rivers, and the fish could quickly be transported by water to the pon- 
ning places. The inclosures, also, should be made as near as possible 
to the sea, so that the water may be brackish if not salt. Salt water 
seems to have a healing influence on the wounds of salmon, and it is 
probable that in salt water they will remain free from parasitic growths, 
as experiments with young salmon seem to indicate that salt is an effi- 
cient remedy against this trouble. In  an experiment made by myself 
I used well-water, containing considerable, sat, for hatching 1,000 sal- 
mon eggs, with a remarkably small loss of young fish. 

P o ~ s o ~ o u s  FISH IN CHINA.--In the Chinese Recorder of February 
and April, 1886, there appeared two articles by D. J. Macgowan, M. D., 
of Wenchow, Province of Che-Eiang, China, which furnished the ma- 
terial for the following abstract : 

The flesh of the porpoise is highly prized for its flavor, and yet under 
certain circumstances it is much condemned for poisonous qualities, 
Animals seem more liable to  be killed by it than human beings ; but 
many’instances of death among trhe Chinese from eating this flesh are 
related. Although some magistrates from time to time issue proclama- 
tions cautioning the people against the use of porpoise flesh, scarcely a 
spring passes without fatal cases of poisoning. The Shenpno lately 
reported eleven deaths that occurred at Yangchow from this cause, 
and five persons died at  Anching in April from eating this flesh. On 
the sea-coast, or early in the spring, poisonous cases are very rare. In  
Suchow this flesh is generally eaten, and I have heard of no deaths 
therefrom during several decades. This is probably not that as food 
this is there less harmful, but that it is more thoroughly cooked. On 
the Ohe-Eiang coast dried porpoise is sold all the year round by fish. 
mongers, but it requires protracted boiling in order to become safe for 
eating. The Chinese olive or,sugar-cane (Oanarium) is found to be m 
antidote/for this poisoning, while long-continued boiling is considered 
to make the flesh wholesome. 
IP Chinese waters there are several kinds of fish that inflict trouble. 

some wounds by-means of their fins or tails. The tetrodon or globe-fish 
is’ rejected by coast fishermen as poisonous ; >but those globe-fi.sh that 
ascend the rivers, when properly cleaned and dried, are fit for food. A 
kind of mud-fi6h is regarded as hurtful. So also are several kinds of 
eels. Oysters, in China as elsewhere, are considered unfit to eat at 
certain seasons. Some crustaceans, ipcluding field Ltnd ditch prawns, 
are thought to be poisonous. 
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In China fish are often killed or stupefied by using poisonous prepa- 

rations made from a species of Polygonum, or the seeds of the Croton 
tiglium, or other vegetable substances. This practice is of very long 
standing, and is occasionally prohibited by the magistrates. 

Exeter undertook to acclimatize American mollusks. I n  the fall of 
1884, Mr. George Shepard Page, of New Pork, sent him some quahogs 
or hard clams (Hereenaria violacea), which died before arriving at  Liv- 
erpool. In February, 1SS5, another attempt was made, which was a 
great success. On Narch 16, 18S5, Mr. Henry Wright, secretary to the 
Marquis of Exeter, wrote to Mr. Page that these quahogs had this t ime 
arrived in perfect condition, and that, as soon as they wero deposited 
on the soft sand of the seashore, they dug their way,into the sand vith 
an activity which shomcd they had suffered nothing from the voyago. 
He nom wishes a lot of send clams or soft-shelled clams (Nya  armaria). 

OODPISII IN THE PAcIPIc.--Mr. James G. Swan, writing from Port 
Townsend, Wash., April 6, ISSG, says: can report that true cod 
have made their appearance in the harbors of Port Angelcs and Port 
Discovery in considerable numbers during the past tyo months, and 
probably they will be in Pat Towusend harbor in Maj-. Three years 
ago I observed young cod, from 3 to 3 inches long, in a net among her- 
ring, smelts, and other small fish. The nest year cod as largo as tom- 
cod were very plentiful here. Those taken in the summer of 1885 were 
from 12 to 1s inches long; and this year they are from 80 to 3G inches 
in length, and owr. They are lean, not having attained full growth, 
but aro of very good flavor. I haw not observed any spawn in the 
6pecimens that I have examined." 

SHIPMENT OP MARINE PEODUCTS PROM SAB F~EANCISCO TO UHINA.- 
The Sacramento Record of April 6 states that the efforts crf the fish com- 
missioners in placing fry in the public waters are being utilized by the 
Chinamen, who fish with nets in which they gather enormous quantities 
of very small fishes for exportation; and the following figures are given 
of %he amount and value of the products so exported : 

ANERICAN CLAMS I N  ENGLAND."-SOme time ago the Marquis of 

160 tons of shrimps, at $300 .............................................. $45,000 
200 tons of emell salmon and othor fry, at $200. :. ................. ...... 40,000 
50tons of shrimp shells and fish manum, at $40 .......................... 2,000 

Totd value of osch Bipmout ...................................... 87,000 
3 shipments per month ................................................... 261,000 
36 ehipmentspporyertr .................................................... 3,132,000 

MUSSEL CULTUI~E IN %'RmcE.-In connection with the oyster-cult- 
mal exhibition recently organized in the Palace of Industry at Paris, 
there has been occasion to speak of the mussel (Mytilus edulis), which 
invades the oyster-beds after they have been properly arranged, and 
Proves very injurious to  the oysters. Tlio French oyster-oulturists wage 
War ou these mussels by means of thestarfish, whichis destructive to them. - * Transletad from the Monitcur do la Pi8CiCtL?tWQ, &o., of Maroh 13, 1886. 
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The mussel, which, on the French coasts, geiierslly lives in great iiuiii- 

bers on rocks left bare a t  low tide, is in  the North Sea the object of an 
important industry, which inay be comparcd mith the French oyster- 
culture. Especially in the bay of K i d  (coast of Ilolstein, on the Baltic 
Sea) near Ellorbeck and Ihsternbrook, tvhero it finds conditions very 
favorable to its development, it is cultivated artificially and reared in 
parcs in a peculiar way. It8 cultivators plaut near the shore actual 
groves of trees-such as alders, oaks, or beeches-stripped of their 
sniall branches and drivcu 10 or 12 feet into the bottom. TI10 mussels 
fasten on these brtlno)lless trees, dovelop there, and in winter are 
gatliered periodically in abundance. These trees are planted in such D 
depth of water tliat they are never uucovcred even by the lowest tides, 
wliile their exact position is determined by means of fixed marks on 
the shore. I n  order to galher tlie mussels, tlicy haul upg the trees by 
incans of a rope attached to a capstan. This talres place from three to 
five years after the trees Iiave been put ilomn. It is only during the past 
few years that this cultivation has been carried on regularly in the bay 
of Kid, and it has resulted in products reruarliable both for size and qual- 
ity. In that region a tree properly prepared costs about 25 cents, ani1 
a t  collection it easily yields 55 pomids of mussels, worth on the spot an 
nrerngo of' $2.50. 0 1 1  some points of the Mediterranean coast tho 
same industry is l)racticcd, using stakes joined in hurdles by inems of 
bundles of sticks or by means of stout ses-weed. [Max (10 Nansouty, 
in tlie Nonitcur de la Pisciculture, l'aris, December 5, 1585.1 

DEVELOPING TIIE PISRERIES OB WASH~NGTON TEREITOEP.-T~C 
following memorial, after passing the legislature of Washington Ter- 
ritory, was approved by the governor on January 29,lSSG : 

T o  tkc ~S'enate and'llouse of Representatives of the Umited rStates in Cow 
gress assembled : 

Your memorialists, the legislative assembly of the Territory of Wash- 
ington, respectfully represent that ths  United States Fish Commis- 
sion, by liberal appropriations granted by Congress, have been and 
still are doing p groat and valuable worlc o n  tbe Atlantic coast of tlle 
United States in developing the food-fishes and other marine food prod- 
ucts of the Atlantic Ocean, and have, therefore, added largely to the 

'national wealth. 
Your memorialists further represent that the waters of Pug& Sound 

present conditions favorable to the propagatiou of lobsters and varie- 
ties of oysters, and contain within the deep channels and fiords new 
and valuable varieties of food-Gshes which, although knomr, to exist, 
have never been proporly developed, from want of funds and requisite 
knowledge and exp'erience, which Irnowledge bud experience are pos- 
sessed by the United States Pisli Commission in a, greater dogreo thau 
by any private iudividuals in this 'l'erritory. 

Wherefore your memorialists respectfully pray that the sum of 
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$10,000 be appropriatccl for tlic purposc of developing tho Gslierics of 
Washington Territory, ani1 that said amount OS $10,000 be cxpendcd 
by and under the direction of thc Uuitcd States Pisli Corniiiissioii in 
introducing the best varietics of food-fishes, lobstors, and oysters into 
tlie waters of this Territory whercocr, in tho judgmont of said Fish Com- 
mission, they may best be plncecl to propagate, and also to clevclop tlic 
marine food prodiicts already cxisting and native to tlieso waters. 

April 2S, lSSG, tlio fry of 30,000 1;ike trout, 20,000 Penobscot $ahion, 
:ind 5,000 brown or lhropcan trout reachccl Glens Falls, N. Y., froin tho 
Cqlcl Spring ITarbor station. Tliese fry were froin & to 1 4  inclics in 
length, and hat1 inado thc .journey with very slight loss. Tlia lake trout 
wcro plantcil in Lalte George, bcing the first of this ltintl brought to this 
locality, at ;I place called tho ( 4  C:df-pm,” opposite Doiiie Island, whore 
thoro is the deepest water of the 1:~lto. Tlic brown trout fry came from 
spnmn presentcd to Mr. E. G. Blackford and Mr. Fred M;ither by 
tlie Gcrmaii Fishery Association, mil arc tho first of thoir spccics 
planted in this  vicinity, being put iii tho Clenclon Brook. This .species 
is common in suitable IGnropcau trout-streams, Tvliere i t  has ;~ttained 
the woipht of 1 G  pounds. I t  is said to  grow fiister and be ~norc 1i:irdy 
than our native trout. The salmon also mcro plniitctl in the Clcndon 
Broolt, from which i t  is Iioped iliey mill stoclc tlie Dudson River. This 
is the tiiircl consignment of snhnon to the Clendoii Brook i n  tlirco con- 
secutive years, and makes about 140,000 of this fish that liavo been 
plantoil there; and it is liopecl th:bt soine of the earlier plantings will 
return this year for the purpose OS spnwniiig. [From tho Glens F;iHs 
Bepublican, May 4, 1SS4.1 

INCREASE OP CALIPOILNIA TEOUT.--TIIC incrcnsc OS so-iallecl Catli- 
fornia trout, which are in reality the rainbow trout, lias bccn imnicnsc. 
Tlicre are nom 7,000 in tbe prcscrrcs, all lkoni the 500 ~ g g s  presented to 
thc South Side Sportsmen’s Club by Professor Eaird six years ago. Tho 
club has just sold 1,000 1-pound fish of this variety to Mr. Pierre Loril- 
hril  for the the stocltiug of Tuscdo Lako. Tho fish Ian. admits of the 
miiibow trout being taken in this State het\\-oen the 1st of Scptcmber 
:Lncl tho 1st of May. They are now for the first‘tinio about to be plnced 
011 t h e  inarlrct by Fish Coiiirnissiotic~r EIwlifbrcl, who l t i ~  arranged witli 
tho club for a snpply. The fish mc:igli from S oullces to 2 l)ou1iils cacli, 
zlIic1 will be served by Deliiionico ant1 ‘tlio IIOUIIJ:LI~ I I O U 8 C  on 3Ionclay. 
It coRts the club $I,SOO :I year to feed its trout. Tiley arc fd on livers 
from Sciiator McPherson7s abattoir in Jcrscy City. [l?’rom tlio Now 
York Sun, December 10, ISSL] 

~ U N B O W  TROUT, EELS, AND IIATCIIING O F  cAlw.-Blr. J. 8. Tut- 
tlo, writing from Nilcs, Mich., J L ~ I ~ O  4, lSSG, S ; W :  

This spring 1 made my first attempt n t  t:ikiiig tho cggs of tho raiii- 
1)ow trout, which, hntcliccl for m e  in about thirty +ys. The small 
atreams in this part of tlid Slate (sou tliwcstern cor11er, iicar Lnlic Mich- 
igan) are being well stocked with trout. 

SALMON, LAKE TROUT, AND BIZOWN TROUT AT’ GLENS FALLS.-on 

* 
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In  one pond I have yearling trout, and thinking they were disappear- 
i n g  rather rapidly, on June 3 .I cleaned out the pond, finding two eels 
weighing about 24 pounds apiece, which I put into a can. Coming to 
take them out an hour afterwards I was surprised to find that they had 
disgorged two partly digested fish G or 7 inches long, which probably 
they had swrtllowe(1 four or five hours preniously. 

I n  IIessel’s pamphlet on carp it is stated that the eggs hatch in from 
twelve to sixteen clays.” My experience this year seems to reduce this 
time by one-half. I have raised carp with success for thrce years. This 
year, on MaylSIfil led my pond with water; on the 19th put in 24 
large carp, which began spawning on the morning of the 21st; and on tho 
24th it became cooler and spawning ceased for the time. On the morn. 
ing of May 27, six days after spawning began, there were about 10,000 
young fish along the edges of the hatching pond, to which tho eggs 
and brush had been transferred the d:by before; and on the 29th tliero 

I were probably from 15,000 to 1S7O0O young carp. 
I LAKE TROUT I N  COLOXADC?.-I find that the few I d i C  trout that 

have been tried in the prairie lakes are a success, and if yon will send 
me 10,000 eggs, I will put up another trough to hatch them. [John 
Pierce, Denver, Colo., December 3, 1SS5.1 

SOUTH ~ I D X  SPORTSMEN’S CLTJIL-WO have liad a rery sncccssful 
winter’s work in our fisli hatching department, nearly a million eggs 
of brook trout having been Itatched, and there are about 50,000 rain- 
bow trout eggs now on tho trays. We hare 6,000 three-year-old trout 
in the ponds and @reams. 

CARP IN RIVANNA ~~xvER.-AIiderson Brown, colorecl, caught out of 
Rivanna River [probably in the neighborhood of Charlottesville, Ta.], 
with a hook, a German carp which weighed 64 pounds and measured 24 
inches in length and 16 in circumference. [From the Lynchburg Ad. 
vance, September 17, lSS5.1 

CARP I N  RIVANNA RIvER.--Carp are now being caught in the Ri- 
vanna River which are supposed to be fugitives from the ponds of my- 
self and others. Some time since ouo weighing 6.j- pounds was taken, 
and yesterday one of S& pounds. [R. T. W. Dulse, Charlottesville, Tee,- 
April 29,1886.1 

To COOX cAnr.-Uarp niay be either friei! or stewed. Hxre thom 
cleaned nicely, then dry tliem and season with salt, pepper, and a, littlo 
mace, which rub in thoroughly, and let them lie in melted butter for an 
hour or two before cooking them. Fry them the usual way. To stew 
them put them into a saucepan with some chopped parsley, a whole 
onion, a, little sweet marjoram, a teacupful of rich milk (or cream if 
you have it), and a lump of butter rolled in flour. Pour on this sufi- 
cient water to cover the carp and let it stem gently for about half an 
hour, or until the flesh leaves the bones easily. Some consider that 
a little port wino improves it. 

[lloland Redmond, March 25, 1SSG.I 

* See F. C. Report, 187W76, p. 872. 
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Table of German curp planted in publio toatera of ilie thnitcd Statre. AToventber 4. 1885. 

to January 5 .  18%. kncluaive. under the direotion o$ Col . df . XcDonuldl Chiof of the 
Division of Distribution. U . S . lii'eh Commission . * 

nixon .................... 
Eqnality ................... 
Kankakoo ................ 
Lanosvillo ................ 

State . 

Rock Rivor ..................... 
Snlino Rivor .................... 
Knnlcnkro Rivw ............... 
I. nooevillo Lltko ................ 

~~ 

Alabama .... 
Arkansas .... 
Colorado ..... 
Delaware .... 

La Sa110 .................. 
Louisvillo ................ 
Mendota 
Mill Shoals 
Nnnorville ................ 

. .  

.................. ............... 

Blorida ...... 
Georgia ...... 
Illinois ...... 

I Illinois Rivor ................... 
Little Wahnsli Rivor ........... 
Littlo Vormilion Rivor 
Littlo Wnbesh Rivor 
Den Plninos Rivor .............. 

......... 
I ............ 

Louisiana ..... 

Pefiin' .................... 
Riverton .................. 
Vnndalin ................. 
Wood Lawn ............. 
La Fourolp .............. 
Monroo ................... 

Riihlanil Count. y ......... 
Shrovoport .............. 
Z'allulah .................. 
Battery Station ........... 
Slayton ................... 
Taaknnn .................. 

................... %$%o .................. 

Maryland ..... 
Minnesota .... 
Missisaigpi ... 
Now Muxico., 
Tennossoo .... 

Lako Cooper .................... 
Snugamon Rivor ................ 
Kaskaskin Rivor ................ 
Big Mndd Rivor ............... 
Washi ta. River .................. 
T e n s a ~  River ................... 
Crow Lako ..................... 
Oraflfly Lako .................... 
Rod Rivor ...................... 
Lako Ono ....................... 
Snsquclianna ltiror .. ........... 
Lako Boauty .................... 
Pew1 River ..................... 

Bayou La%oiiroho .............. 

Texas ........ 
Virginia ...... 

Xiothnm ................. 
Dmvillo .................. 
runation ................. 
Lvnchk Station ........... 
dilford ................... 
IttorRivor ............... 

Date . 

Bnnistor Xivor .................. 
Dnn ftivcr ...................... 
North Anna River .............. 
fitaunton River ................. 
Nattn ony nivor .." ............. 
Ottorhvor  ..................... 

Dea 8. ISS! 

Potomno .................. 
uantioo ................. 

Caylorsvillo .............. 
Caylorsvillo .............. 
2 ockfish Dopot ........... 
r o o d  Britlro ............. 

Jm . 2'188f 
Deo . ao.'rsss 

Potomno River .................. 
QaantiooCroek ................. 
Rook5811 Croek ................. 
Littlo River ..................... 
Sout. li Anna River .............. 
Oocoqunn Eivor ................ 

Jan . 1 188C 
Deo . 80'1886 
Jan . dl880 

Jan . 1'1888 
Dea ad1885 
Jan . 1'1880 
Doo . 861885 
Jan . 2'1880 
DOO . ao'im6 
Doo . ilO'1885 
DOO . ao'i885 
DOO . a0'1886 
Doo . 7'1885 
Jan . 6'3886 
Jan . G'l88G 
Jan . 5'1880 
Jan . 61880 
Doe. IO: 1R85 
Tan . 6 1880 
Nov . 17: 1885 

DO& ao' 1885 

NOV . 4 ; i w  
Jan 6 1880 
D e i  21'1885 
Nov . 28: 1885 

Nov . 30. 1885 

Doo . 12 1885 
Doo . dl885 
Vov . 24' 1885 Lev. 2d 1886 
Dco . 23:1886 
Doa 2.3. 1885 
Yov . 28. 1885 
Doo . 21 1888 
Vov . 27: 1886 
300 . 28. 1885 
Doo . 4 1885 
h o :  4'1886 
?ov . 16 1885 
vov . 2R11885 
?ov . 28: 1886 
300 . .4. 1885 

-__.____ 

Nnmbcr 
of lie11 . Plaoe at or near which . Watora stocked . 

On line o f  railroad ........ 
Fulton .................... 
Oranada .................. 
Wilmington .............. 
Wilmington .............. 
Wilmington .............. 
Wilmington .............. 
Jacksonville .............. 
Way Cross ............... 
Aurora ................... 
Carlyle ................... 
Chicago .................. 
Cbioago .................. 
Clinton ................... 

I 

Lake onlino of Atlantannd Wost 

RodRivor ...................... l'oint Railroad . 
Arkansas ltivor ................ 
Brandywino Crook .............. 
clirisdana Crook ............... 
Dolawnro Rivor ................. 
shcllpot Crcolc ................ 
Lakes near Jnoksonvillo ........ 
Satilla Rivor .................... 
Fox Rivor ...................... 
Raakaslrin River ................ 
Lakos in Lincoln Pnrk .......... 
La kc8 in  South I'nrk ........... 
Wator-tank on Illinois Central 

I ltailrnnd . 

...... 

I ............. .............. Albu uorquo Rio Grnndn Xivor 
Dyor%urgli .............. Norj'li fork of Borliotl Dcor 1 . Rirar _.. .... 
Fowlkos .................. I Tribntarv o f  F n r k o d Dbor I 

GOO 
3. 200 
5. 000 

600 
500 
500 
800 
GOO 

2. 400 
1. 000 

400 
1. 000 
1. 050 

200 

1. 000 
400 

1. 000 
800 a. ooo 
ut0 

1. 000 
400 
200 
100 

1. 000 
1. 000 

1. O(I0 
2. 000 
1. 000 
1. 000 
I. 000 
2. GOO 
1. 000 

20. 000 
500 

5. 080 
0. 000 

1. 000 

400 

1. 000 
6050 
0: 250 
400 

1. aoo 
3. 000 
0. 000 
7. n00 
0. 000 
8. 000 
5. 000 
8. 500 
G. 250 
200 

5. 000 
5. 000 
7. 000 .. 

Totnl number plantad .. 1 ................................. I 148, 700 

CATCEING CAZP WITII A HooK.-Carp can easily bo caught with a 
hooli jf baited with anything they are accustomed to feed upon . A 
tough crust of bread or a small ball of cotton thoroughly saturated 
with doiigh can assily be fastened to a hook and will answer tho purpose 
\'cry moll . 
of eggs. immediately after the lash had cast them. in June. lSS5. I placed 

[Amos Ebort, Ashland. N . J., M V  S. 1SSG.I 
TIME REQUIRED FOR IIATUIIING CARP EGGS.-Procuring 8 numb& 
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them in an ordinary pint jar, filled with mater from tlie pond. In search- 
i n g  for tho eggs, I found them adliering to the stems of water-rice, and 
water-weed (Anacharis), chiefly to the latter. The jar containing them 
was placed in a position where it would be shaded a t  midday, but have 
the sun moruings and evenings. On the fourth morning I examined 
the jar, and to my surprise found severalof the little fish already hatched, 
seemingly active and vigorous. 

A few clays after, while the fish were in  the act of spawning, I pro- 
cured eleven eggs and placed them in the same jar. These were taken 
from a diffierent portion of the pond, and were €onrid adhering to , the  
hornwort (Ceratophylluna). The jar containing tlie eggs was nearly 
filled with water, and put in the pond, so placed that the surrounding, 
water came nearly to the top. T: examined it twice a day. I n  fifty-seven 
hours the outlines of the head becamc visible; tlie eyep and fins d s o  
could be distinctly wen. On tlie morning of  tlie fourth day, or ninety- 
six hours after tho eggs hac1 been cast, the little fish hac1 made their 
appea8rance, and showed much vigor in thoir movements. Three days 
later I emptied the *jar, and found four fish as the product of tho eleven 
eggs. Oiily about 3G per cent of the eggs Iiad hatched. Probably the 
rest had not been fertilized. Consiclerimg the haphazard manner in 
mhicli €ertilieation takes place, it would not be strango if many of the 
eggs mere not reached by the milt. On the second day one of tlie eggs 
became surrounded by a kind of €ungoas growtli, it eviilently liaviug 
not been fertilized, and very soon dccay set in. A €ortunate snail dis- 
covered it, and was not long in making a meal of it. [John II. Brakeley, 
Bordentown, N. J., April 6 ,  1’SSG.I 

g o O D  01” cARl>.--Dr. P. Brocchi sayn, in an article reprinted in the 
Preucli illonitcur de la l’iscicultwe for January 30, 18SG, that as carp 
are vegetable-enters, one should not dream of feeding them on beef’s 
blood, tlie offal of slaughtephonses, or evcn on coolrecl and finely hashed 
meat. 

E E L S . - ~  regard to eels, Dr. Erocclii says, in the same place, that 
they are essentially carnivorous, and that owing to tlieir forin ancl mus- 
cular strength they can penctrate into fissures and slight cracks, and 
to some extent into tho banks of a pond, but that they thus do no serious 
damago. To keep them in a pond lie suggests putting along its edges 
a wide strip of fine sand, but says that they are not likely to wander 
much if tliey fiiid sufficient food in the pond. 

SIIAD APPEARANCE.-T~C shad have again made tlieir appearance off 
North Truro, Mass. About 20 were recei-i-eil to-day. [E. G. Blackford, 
October 22, lSS5.1 

Al’PEAItANCli: O P  N E N ~ A D I ~ N . - - T ~ ~  first appearaneo of ~nenharlen 
coming to‘ my notice was on tho 6th o€ April. They wero talcen in a 
net by a fislicrman in the bay 11l)on which this station is loc:btcd, about 
25 wiles from Chiiic:oteaguu 1 iilet. [Adelbert Soper, lreopcr of North 
Reach life-saving station, Gcrlin, iIftl.1 
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A LARGE UATCII OF Mhcmm:L.--It m i s  reported in  the I3oston 
papers of October 17, ISS5, that Capt. Mclvin McLain, of the schooner 
Henry Dennis, had arrived at that market with 83,800 fresh mackerel, 
which were sold for $3,268.76, having been taken in loss than half an 
hour in I3arnstgble Bay, S miles from Plymouth, Mass. 

MOVEMENTS OF MAUKEEEL.--N~ maclcercl l l a ~  been caught in this 
vicinity, to my Iinowlec~gc, siiico Novclnbcr 5. I Iiave iiewr known 
maclrerel so largo, f’iit, and plentiful as tlioy wwo i i i  this vicinity during 
the month of July. [Jolin P. Holmes, lreaper of Gurnot’s life-saving 
station, I~lymoutli, Mass., November 20, lSSB.] 

HATCIIING AND i’LnNTING ROCK:PIJII.-AI~ instalmcnt of pxng rock- 
fish,‘the first liatclicd at tho Havre de Graco stalion, WRS transferred 
by messenger P. I;. DonnelIy to Osmcgo, N. Y., :ml ~uccossfully planted 
in Lake Ontario, ncar the moutli of Os~vego River, on the eve~~iiig of 
May 16, 1SSG. They were transported in cans, 50,000 being :assigned 
to each can, tho water being kept a t  an avera8go tompernturc of 500 17. 
J. B. BfcMurrich, vice-president of tlic Tk~thorstooltiiig Club, and N. A. 
Wright, president of the Ontario I~is1iiti.g Societ,y, imt the cousigiimcnt 
a t  the depot in Osmego, :tnd mere miicli pleesctl nt  tlic fine condition 
of tho iisli after their trip of twenty-sovcn hours. 

them, l’rost-fish, struck on ill great qiiantities about the 1st of Novorn- 
ber, and have been around ercr since. EwrS uiglit the shore is lincd 
with the lanterns of the boys tind iiicn nrho are spearing tliem. Squills 
have beon more plentiful in the rircr t81ian I ever liiiem tlieii~ to bo beforct. 
[Willard Nyo, jr,, New Iklforcl, Mass., Nowniber 33, 1SSB.I 

CULTIVATING ~nrI7rsII.-8olno tlrirt?y years ago I o w n ~ d  :L fhrni I I C ~  

Paris, Bourbon County, I<ent,nclrgr, 011 wliich I esperimentcil with cat- 
fish. IIaving drt~wn oil’ tho pond, I rcuiovcd the turtles, gars, and 
other animals, and pnt back nearly half abnrrcl of young cnt8fisli, a fow 
bass, a n d  solno sunfish. I then began to fced tho fish on soft coni 
clough made from sliorts, mid occasionaIIy on beef cizt in strips. After 
a few weeks tIiese fish becn,mo acciistoiiieil to coming to  the edge OS the 
1301~1 for this foocl, and, as :L resnlt of g c n t h  treatment, tile Inrg~ ones 
~vould often eoine so i i e : ~  tliat their fins wouId prqject ou6 of the \ v : I ~ ~ I * .  

’%thin R year I ~ia i l  a11 tjho fino fifili I COUM use, besides s~ipqdying sis 
or eight families of ilejgli1)ors. 1 raised c:itfisIi ~eigliing six or sown 
pounds and ~ncnsiiring two feet in lengt,li. [NaIl1;111 Bhy, Arnold, ~ J : L -  

betto County, Kansas, Pubrmry 3, 1SSG.I 
fh’RIp1CD BAsS.-A 1er.g~ stripe(1 b:LS8 (TL)OCC)IS 7 f t Z C d t t S )  waS CaLlght 

iu a net tlirongli tlio ice, t , ] io .~udsot i  Jtiver, ntt or near croton Lnmd- 
ing, N. P., ou February 1, 1SSci. This is tlie largest lis11 of the kind 
reported tliis seasoti. It weighed 55 p0~1ds, :itid W A R  displayed a t  Jlr. 
13. Q. BIa0cIrfortVs, in Fulton ~fitr~cet, NC\V Torlr City. 

ZARLY B I I A ~ ) . - - T I ~ ~  first, North River 8 h d  ~ 1 s  tnken today a t  Yonk- 
ers. [E., a. Dla~lrford, March 23, ISSG.] 

AI’PEAXANUE O F  WIII‘J’ING OR P~08T-PI~lT.-~vIlitill~, 01’7 :kS IVC Call 

9 
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LARGE WJIITEBISH.-A short time ago I secured R wliitefisli weigh- 
ing 1s pounds. [Alexander McQueeu, iiispcctor of lislieries, Winnipeg, 
Manitoba, April 3, 1SSG.I 

DECREASE IN THE FJSHERIES OF i%fALrA.-1h?li.rrillg to page 400 of 
the U. S. 3’. C. Bulletin for 1SS5, on the subject of tlic falling off in .tho 
fisheries of Malta, I beg to state that vhen  stationed tlierc, :is Sap back 
as 185s to 1SG2, i t  was the general practice for iisherlnen to use immense 
seines, requiring from twenty to forty men to 1i:~nl tliein in, :uid when 
shot extending across the harbors. The iiicsli of the purses of these 
seines was so small tliat the minutest frs coiilcl not possibly escape. To 
this I attribute tho cause of tho continiial aunual tlccroase of fish in 
those waters. Tho sanie system is c:mrieil out iri o t h x  parts of tbe  Med- 
iterranean. [Capt. Qeorge Pittendrigli, New Westiriinater, Dritish Co- 
lumbia, June 21, ISSG.] 

AMERICAN CATTTSEC IN FRANCE.--LI~ his annual report on tlie doings 
of the French National Acclimatization Societ#y in 185.5, the secretary, 
C. B:averet-W:%ttel, stated tliat dnring the year a valuable shipment 
from Prof. S. 3’. Bairil had enabled the society to  attempt the acdirna- 
tization of the catfish of North America (Avziurus nebulosus). This 
fish, he said, merits special attention, in that it thrives in stagnant and 
even muddy waters ; and tliat, being hardy and of great fecundity, i t  
will be an excellent acquisition for stocking ditches and pools, where it 
succeeds wonderfully, while tlie indigenous fish scarcely amount to any- 
thing. [Prom the Bulletin of tlic Society for July, lSSG, p. xlvi.] 

MEDAL TO E. Q. ~LACKFORD.--POr several years 1ioW the society 
has received from tlic United States fertilized eggs of salmonoids 
through the kind assistance of Jk. Blackford. In 1855 a shipment of 
the eggs OS the rainbow trout (Sulmo iridezcs) was received, owing to 
his excellent co-operation. The society desires to return thanlts to Mr. 
Blnckford for his services, and awards to hiin a medal oftlie first class. 
[Froin the Bulletin de la Socie(t6 Natlonule d’itcclivzatation de Prmace, 
Paris, July, lSW, p. lxiii.] 

1’LANTING LANDLOCJCED SALMON IN l’xNNSYLVANIA.-Mr. John A. 
Barper writes from Pittsburgh, Pa., J u n o  2G, lSSG, as follows : (6 I re- 
cently placed about 12,000 landloclted salmon in  tho streams flowing 
into the lake of tho South Fork Fishing nnd Hunting Club, in Canibria 
County, Pennsylvania. Tlie fish were a lively, healthy lot of little fellows, 
each about IS, inches long. They nwe transported, owing to the special 
attention givon to them by Mr. Buller, superintendent of tho State hatch- 
e r y a t  Corry, from the hatchery to tho lake with the loss of less than a 
dozen fish. This seems remarkable, as the journey from Corry to tho lake 
is about 280 miles, and to accoinplisli it severBl clianges of railroad cars 
wero made, and there was a three-mile haul over a very rough i-riountaiti 
road, with boat and portage, to the small streams up in tho woocls. 
The fish. were hatched from eggs received Srom Maine e ; d y  this spring, 
by order of Professor Baird, a~id in response to a request m:tde uiore 
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____ 
1870 ................................... 
1877.. ................................. 
1878.. ................................. 
1870.. ................................. 
1880.. ....... .: ........................ 
1881.. ............... ..- ............... 

than a year ago. They ha,re been cared for by our State commission 
at  the hatchery at  Oorrg until delivered to m e  on June 2%" 

C~NNED-SAI,MON rRADE.--8almon are caught and canned, on the 
Sacramento River in this State, ou seven rivers in Oregon, on Puget 
Sound and tlie Chehalis River in Washington Territory, on Alert Bay 
and the Frnser and Skcena Rivers in British Columbia, and o b  or more 
rivers in Alaslra. More than one-half of tho quantity packed must be 
credited to tfie Coluriibia Rirer. Oarefully compiled statistics by Field 
& Stone show the pack of 1SSfi to hecc been as follows : 

California ........................................ .Le ..................... 48,500 
CFI808. 

Orcgon _ _ _ _  ___. .__ _ _ _  . _ _ _ _ _  _ _ _ _  .__. ._____.__ _ _ _  _____. ._ _ _ _ _  _ _ _ _  - _ _ _ _  ._____ 592,200 
Wedlington Territory. - - - . - - - - , - - . - - - . - . - - - - - - - - - 13,300 

Urititlh Colnnibia .- - -. - -. . _ _  - - _ _  _ _  _ _  - - . _ _ _  - .____. _ _ _ _ _ _  ._.. _ _ _ _  .____. 106,865 
A l a ~ k e  ................................................................... 74,850 

Total pack, 1885 .................................................... 835,715 

Dccrca~c in 1885 .................................................... 149,580 

- 
Totd  pack, 1884 ~ - - - - ~. - - - - ~ .__ - _ _  _ - _  - . - - - _ _  - _ _ _  _ _ _  __. _ _  - ._____ _ _ _ _  985,295 

-7 

3 010 700 1882 ._.,. ............................. 8 320 600 
4: 000: 800 1883.. ................................ 5' 00; 500 
3 029 700 leer...... ............................ 8 ' ~ o ' o o o  

3: 183,500 
2' 48;: 000 1865.. ................................ 4: 637: 400 

3,045, ROO Total .......................... 38,147,000 
-- 

The decrease in production and the losses by sea, amounwg to 
102,OSG cases, have put the market on e better basis than it has been 
for three years. [Wcclily Bulletin, Snn Francisco, February 24, 1880.3 

A LABGIB SALNON.-On January 31, 1SS5, an unusually large salmon 
ma8 taken at Woutlricben~, weighing 6Si  pounds, and measuring 61 
inches inleugth end about SO& inclies in circumference. It was sold for 
$:33.25. [Prom the Jourual of the Society for the Promotion of the 
Fresh-watcr Fisheries iu tlie Netherlands, Amsterdam, December 4, 

SALMON SOLD AT BILLINGSGATE.-The sixth annual report by the 
council to the members of the Scotch Fishcries Improvement Associa- 
tion, May, 18S6, gives in an appendix tho figures from which the follom- 
iiig tablc is extracted. The table mas compiled from returns furnished 
by Forbes, Stewart & Go., showing the amount of salmon sold a t  the 
Billingsgate (London) markat during tho ten years preceding 1886. The 
returns were given in boxes, and have boon reduced to pounds on the 
basis of 100 pouuds to the box. 

lSS5.1 

Years. Pounds of 
slblmon. 
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amount about 2,000,000poi1nds came from JIolland, 1,000,000 pounds from 
Germany, 1,000,000 pounds from Ireland, 100,OOU pouncls from Scotland, 
and only a small quantity from the waters of England. 

collector, writing from the custom-house a t  Applachicola~, .I%., on July 
21, ISSG, &ates that tlic sponge fishing near tliere is all done consid- 
erably more than 3 miles from Inud. The valne OS $1.75 per pound 
is about the :tmount the sponge buyers intent1 that tlio sponges shall 
cost them, a s  purchaflccl from the vessels imnicdiately 011 arrival. 
No sponges are sold liere or mywhere by tho sponge catchers by &lie 
lot. Tlic spongers st,riiig tlicir spougce on y:irns or tarred strings of G 
feet in lengtli, a n d  oii arriving at liort the lot is tlieii carefiilly cour!ted 
and throwu into a pile. Tlic sponge btiycrs arc notified, and they ex- 
amine the size antl quality of the sponges, and also thc lcngtli of the 
strings or yarns on which the sponges are p1:accd. The sponge c:ttclier 
guarantees only that a ccrtaiii nnnibc~ of bnnclics is in tho lot or pile. 
Each dealer tlieu 1i:ts three sealed bitls,.wliich are submitted to a clis- 
interested partr, and the highest takes tlio spoiiges, as the owners bind 
themwlves to :Lccept the highest bid. 

collector, writing froin tlie custom-lionsc at Coos Bay, Oregon, on ?July 8, 
1 SSG, states that tlierc are no vessels of that district (Southern Oregon) 
engaged in tlcep.sea or outside fishing, but that the fishing of lbe district 
is caniecl on only in the rivers and bn8ys, andis confined entirely to sal- 
mon. Tho fishing sea6on will begin about, the midtlleot August. Eow- 
ever, tlic schooner liuby has recently engaged in the bnsincss of killing 
sea-lions for tlicir oil,and also for the purpose oftlcstroyiiig them, as tliey 
are a great cuemy of the fish. This hunting of the sea-lion is done a t  
tile cntimce of the rirers antl bays, wIiere t h y  are r o d  in great 
numbers,  nil if' not destroyed i t  is g:.enrr,zlly believed that tlreg prcvout 
the fish from coming in. 

OALIFOENIA T I ~ O U T  IN TTOLsToN R I ~ E E  AND TN 'I~EI~UTAEIES OP 
NZW ~%IvzE.-M~. W. C. l'cndlcton, of 3hrini1, Va., wlio is clerk of 
the supreme court of tq)peals at Wytlicville, Va., stakes tlt:tt citizens :ire 
catching some rcry fiiie Cnlifornia trout, out of the Elolston Itircr. Re 
lias seen s is  of' theni .whicli avernge.tk 184 inclics. 'I'liesc fish were 
planted in the Ilolstoii, at  lUnrion, in Mircli, 18S4, ancl  were yearlings 
wlien released. Tat& ILun,  ntljacent to tho Wytlicville Iiatclirry, is 
pretty moll stoclictl w i t l i  tliesc fish; awry  few (lays some are bring 
caught above liere. [Gcorgc A. Scagle, snpcrititeiirlent of IVythcrillo 
Station, Vn., in letter to Col, 34. JlcDonald, il:%ted June 15, 1SSO.I 

D X A D  PIS11 IN SJIALLO'l'7'E ~ t l V E R ,  NOR'JX CAILOLINA.-G1'C':t niul- 
titudes of fish haVe rccentJy bcen foniitl ileac1 i n  the waters of SIialIottc 
River, Zruiiswick Count,p, North Uaroliiia. Il'liis stream cmpties into 
Tubb's Inlet from the ocean, :&bout 30 miles soutliwcst of Wilmington. 
Tho water is covered by an oily scum, wliiuli extends far out into tlie 

SPONGE FISIIING NEAR APPALACHICOLA, lTLA.-iVh'. JollIl E. Qrady, 

SEA-LIONS ON TIIE COASX' OD OEEGON.-M~. ZaChagry T. Siglin, dCl>uty 
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ocean, and has been noticed 5 milos from the beach. [Prom the Wash- 
ington Post, Washingtoii, 13. C., June 37, 1SSG.j 

SIIAD IN TIIE On10 BIvmz.--Shad have occasionally been caught 
hcro for three, and sou10 say for €our, years. They are generally taken 
nem the fd ls  or rapids of the Ohio, in nets and seines, both above and 
b e l o ~  the Ealls. Local experts proiiounco thew Potoinac shad. They 
are caught in the spring wheiiever the mater is low enough to fish witli 
set-nets and seines. In weight they’ riin from h to 3J pounds. Several 
dozen have becii sold in the markets here aiicl in Louisville, Ky. (just 
across tho river), each season for several yeas .  LJ. 1’. Applegete, New 
Albany, Ind., June 23, ISSG.] 

FISII AND c ) Y s m i %  m A m  oil‘ ~~ICARUEAE,   LA.-^ herewith sencl the 
tmount of oysters and fish sliip1)c.d Sroiii this 1)ort for tho period of‘ 
eight molrtbs, from 8vptomber 1, to Apriil 30, 188(1: 

Niiiiiber. 

- - 1,799,615 
OyNtOrH, 01X3ll- - - - -. ._-. . , _ _  - -  .--__. ._ - -  -. .- ---. - - - -. . .___-. - - ~ -. - 8,513, %’&) 
OgstorN, in sholl . - - - -. . . - -. . . -. . - ~ - - -. - - - - - -. - - - -  - . - - . . - - _  - - -. ~ - - - - 

,, l o t d -  - - - - - ._. - ._ ---  - -. ._ - - - - - - . - -. . - - - - . . - - - -. -. - - - . ~ - - -. .- - ~ -. 10,313,054 

Tlicse oysters \VCFO shipped entirely by ’CVells, Fargo & Co.% Espress 
pur rail to Texas aud California,? :iud in :iildition about 2,000,000 were, 
shipped by steamers lo  Galveston, in shell said open. They are talreii 
on tlic Gulf coast castward of this port, arid tho busiiiess fiirnislies em-  
ployment to a large number of  owner^ of sn1illl luggers, most of which 
are under 5 t om burden. 

Tliere ’1iarc also been shippw1’from tliis port, in the time mentioned, 
about 321,785 poun@s of catfish, which are caught iu the htchafalap 
Biver, 6nd adjacent bayous. [Williani T. Carrington, Uollector of cus- 
toins, Brashear, La., June 21, 1SSG.I 

CODFISH ON THE PACIPIC uoAsT.+-Mr. Jaiues G. Swan, writing 
from Port Townsend, Wash., on July 9, lSSG, states as follows : LcTliis 
summer there has been an abuxidauce of true cod in Port Discov- 
ery Bay. One or two persons have pickled a few barrels, but many 
tons havu been thrown a ~ a y  for muit of ltnowing how to dispose ‘of 
them. This year tho coil taken here are of almost mature gro~\’tJh? and 
liext year they will spawn. 1 h a m  inaiie diligent i w i i r y  an10ug tho 
white fishormen and Indians, a 1 ~ 1  fail to find that the coil taken this 
season had any spawn. O m  fisherman told me that he caught a, large 
female cod last Dooeniber full of spawn, but that this was tho only one 
bo iioticecl.  he fact that they have again coino upon our coast here 
is of much interest. Tlley llave been more plentiful this season than 
a t  any other time since 1869-’GO, wlien they were very nbundant. The 
nest year none were tnken, Grid the cod seemed to liave disappeared 
from our ~ a t e r ~ ,  and since the11 until roceiitly only ai1 occasional one 
has been s e w  in tho fish-marlretta of Victoria, 13. C., and Port Towns- 
end?’ 
--II__p-p_L -___I- --__----I-- 

* Sou  NO I?. C. Bullotin lor 1880, p. 131. 
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List of vessels employed in the Poiontac Bivw $slwics  from March 31 to May 31, 1886, 
and belonging i n  the custonie district of Alcxandria, Va. 

[Furniahod by B. El. Lnmbort, doputy collootor, Juno 18,1888. I 

Duniol Sbeots ..... 
Joanottu. ........... 
Einpiro ........... 
Diecovory ........ 
Cora L. MoXon 

AzdialI. Poart.. 

Colvidore .. :-. .... 
Annie Gibson .... 
Misiui. ............... 
Eittg Ann ........... 
Heury 3’. Adanla. 
William L. Ellis.. 

nry. 

Ella L. Vetra. .... 
3molino .......... 
Flora. .............. 
5. Chmo .......... 
J. ’IV. Brooks. ..... 
LilliRn Fmnoes 
Four Sinters ...... 
Emma C. Bony. ~ 

yirginia .......... 
Jh&1.~~.9 LOIV~S .... 
Nnr &rot Ella ....... 
Len$ing Broeao.. . 
Loons .............. 
Znrota ............ 
Dove ............. 
rhomas E. Parka. 

Mary Ellen. ...... 
2nnieP.Gsmbiill. 
Lirzio Rogm ..... 

Rig. 

Alesrmdria, Vn ... J. T. Sontherd .... TlloGums ...... 
. .do ............. ILicbard 12nymouil. Mntt,awomnu ... 

Goorgctown D. C. - Boll .......... . __ .do  ........... 
TappiLbauno;rk,Va. L. E. IIeailloy ........ .(lo ........... 
Aloxnudiia, Va ... Charles Moliun- QamLico. ....... 

..... do ............. Jnmbs II. Boaob, . . - . d o  ........... 
. - . .do ............. d&rd Joliusona  do ........... 
.-. .do ............. Charlo8 Kellg. .... Wnde’8 Bay .... 

t lo  ............. Webb Maddus. ...... .do ........... 
do ............. ’William Lneoclc .. Iiiuliland ....... 

Crisfiold, Md .__. ~. - McLaughlin . __. .do .___ _. .__. . .................... Charles 36. Simp- .... do ........... 
Aluxnudha, Va ... Potor Francos .... Wliibe Point.. .. 

do ............. Augustus Doau.. . doc uia Creek. .. 
Tnppaliannock,Vi+. L. .J. Beatly ....... Groat Wicomioo ...................... J. T. Xowo. ....... Denl‘s lalaud. .. 
Crixflold, Md.. .... N, W. Todd. ...... Wicomico ...... 
N o w  L o  11 d o n ,  Villiam 0. Chad- St.Goorgo’sIdan 

Conn. soy. 
Onnucook Va.. ... -’Simpson.. ...... ~.clo ........... 
Alexandria, ~0 ... J. 39. Beacli ....... ~ o l l o m i n g  Poi0 t 

.do ............. J~IUOH Hal1 .......... .do ........... 
Crisfield, Md ...... - Snvago ....... White I I o ~ s o  ... 

-.<lo ............. John W. Todd ....... .do ........... ............. Willinm Dsshiold. Mattox Creek .. 
Tappnliannook,Va. L. J. Rowo. ....... OJiopman’sPoint .................... Joe Arnold ....... W a B h iug  t or  

Town Creek, Md.. - Po0 .......... St. Xary’s Md . .................... Uonjnmin Lowis.. $?npmnnd Poiut 
Alexandria, Ta ... Noble Smith ...... l h o  Gums ...... 

UOY. 

ROD. 
Cl’iHfidd Md ...... d o h ~  M. Todd ....... (10 ........... 

Cri~fiold,Md ...... - Price ........... do.. ......... 

Rosoh. 

Sloop. 
Sohr . . 

D O . .  
I h . .  
Do.. 

Do.. 
Sloop. 
Sohr -. 
DO.. 
Do.. 
Do . 
DO.. 

Do.. 
Do.. 
Do.. 
Do.. 
DO.. 
DO.. 
Do . 

Sloop. 

Sohr . . 
D O . .  
DO.. 
Do.. 
Do.. 
DO.. 
Do.. 
DO.. 

Do.. 
Sloop. 
S o h  . . 

Total .................................................................. I I I 

2 
2 
2 
3 
3 

3 

2 

3 
3 
2 
2 

2 
3 
2 
3 
3 
2 
2 
3 

2 
3 
3 
3 
2 
2 
3 
z 

a 

10.21 
11.73 
9.10 
18. 03 
21.60 

la 18 

10.77 
18.05 
21.86 
27.69 
8.86 
5.00 

30.07 
14.84 
13.71 
15.28 
47.74 

6.00 
12.47 
18.76 

6.47 
22 28 
I(i.19 
2u. zv 
8.83 
0. 60 

17.22 
G. 00 

13.61 

Numbor of shad aola‘in Alexandria, sea~on of 1886 .......................................... 34,847 
Number of herring Bold in Alusnudria, senson of 1886. ....................................... 3,970,324 

WHERE ROCBP~SH EREED.-Mr. William N. Habersham, writing 
from Savannah, Ga., on April 8, lSSG, says: “Th‘e rockfish breed hero 
during the spring at the heads of all our rikcrs. The young, 2 or 3 
inches long, are caught in nets while casting for shrimps and hard- 
backs. I n  t,he iuterior, at a place where the road crosses the head- 
waters of a shallow stream emptying into the Ogeechee .River, after a 
rainfall 1: have seen rock of 20, 30, and even 40 pounds wriggling their 
way through to a lagoon beyond, exposing part8 of their bodies a$ 
tinies, and being beaten with sticks and clubbed while they were push- 
ing their way over the road. During tho summer I live near a small 
salt-water river-tho Vernon-that empties into Ossabnm Sound, and 
the rock go u p  to its headwaters among the lagoons a,nd swamps in 
the winter and spriug, and their young are always found oii the shores 
when castiug for pramm?’ 
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In a later letter, dated May 23, lSSG, Mi.. Habersham adds : ( 6  The 
rockfish breed at least as far north as Canada, as in the Province of 
New Brunsmick they abound on the North Shore froin Shediac to Dal- 
housie, and are found in the Restigouche, Saint John, and Mirainiclli 
Rivers, where I knew them over thirty Sears ago. Tho roung ~'ocl<, 
from 4 t o  G inches long, are there tzoken in the smelt bag-nets:, .which 
taking .is hastening their extermination. They spawn thcro in the 
rivers about the last of May, and run to sea after spawning, returning 
about September 1, and remaining in fresh water until after 'spawning 
again tho following spring. They visit the harbor of Bathurst, on an 
arm of t h e  Bay of Chaleurs, apparently in pursuit of the S:tnd-lauucc, 
Btopping only a few weeks, but not spawning there, as tlioy prcfer slug- 
gish water. In addition to my own knowledge of' tlie subject, what I 
have safd about rockfish in danada is confirmed by Mr. William TI. V o u -  
iiing, inspector of fisheries in New Brunswick." 

Be it enacted, ly the Senate and House of Rcpvcsmtativcs of the United 
rStates of America in Conpess assembled, That alienever tlie Presiden t 
shall be satisfied that American vessels are denied the privilege of 
purchasing supplies or bait, or any other comnerciol privilegb, in any 
port or ports of any foreign country, lie may, by proclamation, prohibit 
the vessels of such country, or of any designated district, port, colony, 
or dependency thereof, or any class of such vessels, from entering 
American ports, or from exercising such coniniercial privileges therein as 
he may in such proclamation define, for such period as he may prescribe; 
and on and after the date named in such proclamatiou for it to take 
effect, if the master, officer, or agent of any such vessel of such foreign 
country excluded by said proclamation from the exercise of any coni- 
mercial privileges shall do any act prohibiteddby saSd proclamation, in 
the ports, harbors, or waters of tho United States, for or on account of 
such vessel, such vessel and its rigging, tackle, furniture, and boats, 
and all the goods on bohrd, shall he liable to seizure and to forfeiture' 
to the United States; and any person opposing any officer of the 
United States in the enforcement of this act, or aiding and abetting 
any other person in such opposition, shall forfeit'eight hundred dollars, 
and shall be guilty of a misdemeanor, and, upon conviction, shall be 
liable to imprisoiiineiit for a term not exceeding two wars. 

COX, writing from Gloucaster, Mass., on August 7,1856, says: 
"The schooner Volunteer, of Gloucester, arrived on August 3 from a 

mackerel trip of several weeks in the neighborhood of Block Island. 
aapt. Robert Smith reports that on June 15 110 was 2 miles west of 
Block Island at  4 p. m., when the vessel received a semre shocl;, mucli 

* This bill (11. 1%. 9210) WUB iuti*oduood in tho H o u ~  of 120prosontativos by Mr. It. 
T. Davig of MassachuseLts, on Juno 7, 18b6, and roforrorl to the Cowwittee OP Coup 
pmm. Jt was reportod beck July 17, e8d orderod to bo printed. 

EILL TO PROTECT THE FREEDOM OP COiMMERCIAL IN!VERCOUlLSIC,*- 

A VESSEL STBUCK FOUR TIMES BY A SWORDBISH.-Mr. w. A. wil- 

- 
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as if it had strucli upon :L rock. At tho tinre lhey \wealmost becaltned. 
On looking owr  tlie vessc1’s side it 1;~rge swordfish was seen, which 
ropeateilly struqli I110 vessel with g.rcnk force. A boitt was quickly 
~i ia~i~led,  :LIIC~ iJ hurpooii soou fiiiislied the iish. On taking it on board 
it was fomid that the entire s\vord wiis gone, taking away the upper 
jaw and both cyes. The fish ivcighetl 300 pounds. 

6 ‘ O ~ i  arriving at Gloucester tlio Volniitrer welit 011 the marine rail- 
wiy, when tlie woi~lr of the swordfish was soon fouucl. 8ix feet from 
the stem, 3iear tlie top oftlie Ircel, within a sl)acc OS 10 inches by 6, tho 
sword had penetrated and Lrolten ojT four times, eve11 with the face of 
the keel, Sour pieces of the sword beiug cleeply imbedded iu the wood. 
The carpenters dug out cme s~uall  pioce, but the others are still im- 
bedded in tlic 1;ec.l. Tlie c1ir;tancc between the centcrs of the two es- 
trerne holes is just 10 iiiclies. That a s\vodfisli sliould re1)ei~tetlly run 
its broken sword into tlic Imcl of a vessel seeins very str;iug,.c, but such 
is the fact.” 

GRowr11 OF CAlw.--&k’. 5. Luther Eowcrs, writiug fro111 Berryville, 
Va,, August 13, lSSG, states that lic received from the U. S. Fish Com- 
mission soim caq) weigliiiig ahout  1 ouiice apiece, or1 BI:isch 35, last, 
aucl that on August 1% lie c;~ufi’lit six of tboiii, wliicli together weighed 
10 l)ouncls, beiiig a 1 1  :~vel.ago of 26; oiiticvs to c w ; l i  fish. The time from 
being 111:iced in the 1)oiitl t o  being ciiuglit was 0 1 1 0  liuiiilred atid thirty- 
niue days, ant1 as they areragetl :til iticiwso of 25z ouuces, each fish 
mist  have g:iiucc1 oil tlio iverage 1 ouiice in about five ind oiie.1ialf 
clays. These earl) 011 Iwiiig enteii WUI’C fount1 to be of excellent flavor. 

8 U C C E S S  WIT11 TBOUT A x D  SALMON.-~)J+. c. u. &rbour Jvrites from 
liutlnnd, Vt., 011 Septetnlw 15, lSSG, sayiug: “The lake that I stocked 
with S00,OOO trout and 20,000 laudlocked sduiou which I rcceived @om 
the IJ.  S. Fish Cotu~~~ission, is a success. Salmon are tillreii there weigh- 
illg G i  p o ~ i i d s . ~ ~  

GAPi?-TOi’SAlL C:hTPISII ’I’AKEN IN NAltILAGANSEY!P BAS.-Mr. George 
A. Lewis, writing from Wickford, It. I., August 31, lSSG, says: “Thoro 
have been thus far tlirce guff-tops;iil c%tfish cauglit near hcre this sea- 
sou. Thcy \wre about 16 iuclies loiig, and agreed with the description 
and plate giveii in t h o  quarto TIistory of Aquatic Aniuials, by itleans 
of which they werc: icler~tificil.~~ 

POISONOUS IGI~BECTS OB SEWAGE ON ~mx.--l\lessis. U. Woigett, 0. 
Silore, aiid L. Schwab have investigated the effects 011 fislieries and fish- 
culture OS riewage aiid iiiclnstrial wwtc waters, a ~ l c l  fiud them very 
darnaging. Oliloride of lime, 0.04 to 0.005 per celit clilorine, exerted au 
j tiimediately deadly actiou upon tench, whilc trout and salmon perished 
~ I I  the presence of 0.000s per cent of chlorine. One, per cent of hydro. 
vliloric acitl MIS tericli tilid trbut. ~ r o i i  and aluiii act ;is specific poisons 
upon fishes. Solution O S  caustic lime has an exceetlingly violent eEcct 
upou them. Sodium sixlphide, 0.1 per cent was endured by tench for 
30 miuutes. [~’opulnr Science Monthly, September, lS86, 13. 7191. 

* 
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VoP. VI, No. 18. Washingtom, ]ID. 6. Awg. 25, 1886. 
- -- -~ 

----- - 

49.-ON TIIE WOOD AHQ I ) x a B B T I O N  <PI? GERMAN B l O I I . ‘  

B y  DP’. P. PANCPPITIIILTS. 

A t  tho request of‘ tho Fistiery Associatioil of East and West Prussia 
I coinmciiced a series of anatomical aut1 physiologicul observations of 
tho alimentary calla1 and tho digestion of our fish, which mill not be 
finished Sor some time, but concerning which I am able to make a prc- 
liniinary report. Aiiy espcrimcnts in l‘eediiig iuado on tho basis of 
my results, will of course havc to  be made ouly iu  suitably arranged 
poncls, as in tho mrrow tanks a t  my disposal tho fish live under too un- 
nixturd coridit,ioiia to dram definite conclusions i l ~  to the influence of 
food ou tlie increase of size and wight. 

The alimeutary canal of lis11 begins in the iuoutli, which is more or 
less furuished with teeth, to which is joined :I wido throat with folds 
running lengthwise. The throat leads into a cylindrical tube, some- 
times straight, and sometimes more or less twisted, wliich opens at the 
anus. In  tho lrtniprcys tho entire aliirmitary canal is of an oven, cylin- 
drical form, and entirely straight; in some fish i t  is soniemhat twisted, 
but no distiuctih can be recognized between the stomach and the in- 
testilia1 canal j while in othor fish the  stornnch may easily be recognized 
as bag-like or at least as a considerably wideiiecl portion of that canal. 
A microscopic examination of the ~nucous 111orubra11e, which liues tho 
outire alimentary canal, shows that ill a large group of fish, to which 
among tlie rest tho carp belong, tlie stomach is Tvnnting, so that  the 
intestinal canal commences a t  the throat. It is it characteristic featuro 
Of tho stomach of fish, as moll as of wnr~~~-blooded animals, that its mu- 
cous niembrano possesses popsin glmids. Tlrese glands secrete a fir- 
n l ~ ~ l t  (pQpsin) which, togetlier with a free acid proclucod by t h  glands 
of the mucous membrane, digests a~~uni iuous  matter, that is to say, 
dissolves it and makes it fit to be received in tho organism of fish. Tho 
1)epsin of fish is distinguished from that of the mammals by tho circum- 
stance that even at a temperature far below 160 0. [ 5 9 O  Pahr.1 it pos- 
sesses an intensely digestive power, which is considerably increased by 
raising tho temperature to 400 [lo40 I?.], while i t  is entirely destroyed 
i F  the temperature is ~orncrcd to zero [320 F.]. In fish w~iich possess a 
~tomacli the inucoiis 1nelnbra1le of tho entire intestinal cam1 connected 
with i t  shows 110 digestive f;icnltics, bot S C S W ~  only to absorb tho ill- 
buininous mettor clissolvcd by tile gastric juice. The gall secreted from 

I’lCl’iohte dc8 fllsohw& VWChS 

dei*I’roeirr,-cic OS& und ~ ~ ’ C ~ @ ~ C ? I I ~ ~ C J I  ; 1886-’8G,No. 2; IGuig8borg, Ootobor, 1885. Trans- 
htod from the Gurrnnri by HERMAN JACOBSON. 

-._ 

I * ( (  Uebw hra7rrrirtg w i d  I’wdaiiu?ig UIIMWW lG8isc/iC.” 
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the liver: howeber, goes into the intestinal canal, as well as does a juice 
secreted by the pniicreas and the appendages of the ca.xxm. Both the 
paricrcas and the appendages of the cxcum are wanting in many fish. 
The appendages referred to, which in varyiug iiuinber are attached to 
the front part of the intestinal canal (3 in the perch, 1 I) to 150 in the sal- 
monoids, ancl upwards of 200 in the maclrerel), :we often connected into 
a g1aiiclul:~r mass by a loose tissue. 

The g;ill-bladder does not digest albuminons matter, but coli tains a 
so-calletl (6 diastatic" ferment which trarisfornis soaked starch to sugar, 
and thus renders i t  fit to be received i n  the organism. Tlie liquids 
secreted by the pancreas and the appendages of the cxcum react in a 
neutr;ilor alkalic inanner, digest albumen, and to a limited exteiit possess 
the faculty of transforming soalred starch to sugar. Like the gall-blad- 
der tliey also possess the Saculty of changing Tatty substances to an 
emulsion, and thus preparing then1 for absorption by the iutestiual 
canal. 

Nsttcrs are very different in those fish which have no stomach, for 
iustance, in  the carp and blcali. IIerc the entire intestiual canal, from 
the throat to the aiiiis (though to a much greater extent in the Srout 
than in the back part), secretcs a liquid, which in its efkct resembles 
tliat secreted by the lmicrcas, aud which therefore digests both albu- 
minous matter and soalied starch, as well as fatty substances. These 
fish have 110 appendages to the CICCUUI, but the liver pours :t considcr- 
able quantity of gall into the intestinal canal, immediately back of the 
throat. These fish, therefore, arc capable of digesting albuminous inat- 
ter, carbohydrates, ancl fatty substances. 

It is well linomn that fish do not masticate their food, as the teeth of 
predatory fish serve only to take hold of aud to retain food. Even in 
those fish which possess strong tceth, worms and the larvx of insects are 
oidy sqncezed somewhat. Nor do fish envelop their food in saliva while 
in tltc mouth, as is cloiie by ~ ~ ~ a n i ~ u a l s , ~ a s  fish have no salivary glands. 

Although tlie food, therefore, reaches the alinientary canal mithout 
any preparation favoring digestion, the alimentary canal in the majority 
of our fish is compsratively short. While in the cat, for instance, i t  is 3 
times the length of the body, in inan 6 times, in the horse 12 times, and 
in the goat even 26 times, we find that: according to nuinerous measure- 
ments, the proportion of the length of the body and the leugth of the 
alimentary canal is iu the pike, hake, whiting, and teiich, as 1 : 1 ; in 
the bass, perch, and eel it is as 3 : 2 ;  in the crucian carp as 2 : 3; and 
iu the web,  as 11 : 8. Only in a few species of fish does the length 
of the alimentary canal exceed that of tho body to any great uxtent. 
A notable example is the lump-fish (Cyolopterus Zuinpus) of tha Baltic, 
mliose alimentary canal is from G to 10 times as long as the body. 

Tlie rapidity of digestion depcncis very much on the quantity of food 
tnlien a t  oiie t i m .  Small quantities are, of course, digested quicker 
~liaii large ones. If a pike awallows a fish half its own size, so that ia 
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the beginuiiig the tail protrudes from the mowth, the liead is, of course, 
digested very soon; but graclually tliere is some delay, as the digestive 
liquids iirc ouly secreted iu limited quantity, and the dissolved snb- 
stances can be absorbed only gradually. Pike are not suitdjle Sor 
maltiug obscrratioiis relative to  tho time occupied by digestion! as they 
are in tlie habit of throwiiig up very soQii some of the prey which they 
have swallowed; but, I have niatle experiments with perch and hake 
wIi1c11 were hetl on wornis. 

A .number of percli, meastiring uno11 about 1s ceritiiueters [about 6 
inches] in luugth, which lmi been kept on \-my short rations for some 
t ipe previous, \wre fed on wornis, wliich they swallomed SO greedily that 
thcir bag-lilic stoniaclis mere filled to their utmost capacity. In  a perch 
Itilled tjmo hours latcr the food \vas f w n d  ouly in the stouiach, the 
gastric juices rcneting in a strongly acid manuer. After eight or teu 
hours a 1)ortion of' tlie ivorius Imi reached thc front part of the iutestinal 
canal ; bnt evw after twenty or twenty-four hours tlio stomach \vas 
still very full, while a t  the end or tlic iiitestinal caual balls of feces 
were alrcaily forming; after sixty or seventy hours the stomach was 
empty; and after oue Iiundrcd and teu hours tho €rout and middle parts 
of the iritestiual mual lint1 Iikcwiso becoiiie eiupty, and ouly a t  the end 
of' the canal were there feces, and digestion niiglit therefore be con- 
sidered as finishecl. I 

l n  lialze mhicli hnd bee11 well fed with worms, they evenly filled tho 
entire intestinal carial from tlic throat t o  tho enus dter  twelve or fi€teen 
hours; but owing to  the stronger secretion of gastric juice in the front 
part of tlic intestiwl canal, they had been better digested there than 
in the lowor paat. This explains tlio, obsorvatioii th:tt half-digested 
])articles of Sood frequently protrude froin tlio auus of fish, and from it 
tho conclusion inny be clra~w that if Esli are to bo fed with tho view to 
fatteu theru it is better to give tliein moderate quantities of' food at 
frequent iutervals, than to give them largo quantities a t  Iouger inter 
vals. 

The carplilm fish are frequeiitly terined herbivorous fish, in contra 
distinction to  predaceous fish. Tliis term, as I have been taught b~ 
numerous investigations, is entirely erroneous. While Q O U ~ ] ~  fish o l  
all kinds, examineil. by uie, ~ e r e  foL1iic1 to IJWO eaten small crustaceans 
and infusorians, the intestilia1 canal of all fish of the carp kind, meas- 
uring more than a iiuger's lougt1i, alwa,ys contained at  a11 seasons larva 
of gnats, dragon-flies, day-flies, beetles, &c. 

Large quantities of plants (green algm) I found regularly only in tho 
intestinal canal of Umlzayostonaa ~ C C S U S  ; but it remains to be examined 
whether tho  alga3 or tllc large qumtjties of infusorians and other di- 
minutive animals adhorillg to them, form the principal food of this fish. 

Uncooked starch flour was not digested by any of the fish which I 
mamined. Bven when, after being stirred with water, i t  was injected 
into tho intestinal canal and remained there for days, the extracts of 
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the digestive liquids produced in different ways did not in the slightest 
change it; but when i t  was boiled or roasted i t  was easily changed to 
sugar and thus rendered soluble. It is, therdore, evident that of tho 
weds of some grasses growing in the water and the young shoots of 
some aquatic plants, which are occasionaIly fauna in the intestinal canal 
of carp, and of the grains of wheat, &e., which I discovered in some 
fish, and which Professor Fric found in large quantities in tho stomach 
of young salmon, it was not tho starch yhich mas digested, but  the 
small quantity of albumen, fat, and sugar contained in them. 

50.-I’OlSONOUS PIBIB.‘ 

B y  Dr. OSCAR TYBRING. 

It is well known that jn many places, especially in tlic tropics, there 
is a risk of eating fish which are injurious to health :md)vhich may even 
endanger life. Some fish seem to be poisonous a t  certain scasons of tho 
year, while a t  others they are perfectly harmless. The spawning season 
seems to be the one in which thcy aro particularly dangerous. Some 
fish are poisonous whcn caught in certaiii localities, while in others they 
may be eaten without ariy bad result. In most fish o€ this kind it is 
not the meat which is poisonous, but the entrails, especially the livcr, 
the roe, and the milt ; sometimes the skin also is poisonous ; and finally 
there are some fish whose meat is poisonous. Certain kinds furuish :I 
perfectly harmless food if eaten as soon as they are taken out of the 
water, but if they are allowed to lie only axi hour their flesh spoils. . 

One cannot judge by the appearance of: the fish, for those that loolc 
finest and most appetizing are frequently tho ones that are poieonous; 
while there are fish which have a revolting appeahce ,  but which aro 
harmless and good to eat. 

I n  the East Indian and Australian waters the poisonous Meletta is 
‘ found in large numbers. It greatly resembles a hurring, to which family 
it belongs; i t  is 5 or G inches long, with a sharp, serrated belly, silvery 
scales, aud a bluish-green back. Boussegriro states a8 its principal 
characteristic that it has no teeth, with t h e  csception of 8 few rerr 
small ones on the toliguo. This fish is found cspecially nom tho Soy- 
chelles and near New Caledonia. It is always poisonous; and who11 
eaten, causes vomiting, violent diarrhea, chills, a languid feeling, and 
invariably pain and cramps, particularly in the legs ; the symptoms, 
therefore, resemble those of cholera. It is often caught with another 
kind of Meletta which is not strictly poisonous, and which may be distiu- 
guished from the poisonous one by having larger scales. The poisonous 
lllelctta bas L black snout and a black spot on the dorsal fin. Othor- 
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mise these two kinds of fish cannot easily be distinguishedons from, the 
other. The second kind of il!Iektta, or the tropical herring (M‘ektta 
thvissa), is quite common on the coast of Brazil, in the West Indie4 and 
011 the east coast of North America as far north as New Pork. I t  is 
considered dangerous, especially during the spawning season, the roe 
k i n g  its most poisonous part. From San Doming0 cases hare been 
reported where peoplo have died from eating this fish. Hornemann in 
his medical work says that it is advisable to forbid tho crews to eat 
any fish of the sardine kind (to which family the Mcelettas belong) in 
tho tropics, especially during tho spawuing season, au advice which 
f;hould bo Iieeded, as  mistakes may easily have fatal consequonccs. 

From Japan we also 11avo reports of poisoning by fish of a similar 
kind, tlie Xngraulis jap~nica. It is found in large numbers, especially 
Lwar Nagasaki, and is niost tlengcrous during tho timo from July to 
September. I n  the same locality the Enorantis japonica i s  also found, 
Which Foussagrive supposes to be tlie saine fish as 21eletta thrissu. 

In thc Brazilian and West Iii(1ian waters tho Cwanx fallax (belong- 
ing to the mackerel f:imily) is found. In Havana it is called “ jurel.” 
It may bo ilistinpuishe~1 from tho Caranx carangzcs, which is common 
throughout the entire tropical portion of the Atlantic, by the following 
marks : The harnilefis Cayunx 1x1s a black spot on the gill-covers, which 
iN wantiug in the poisonous OLIO. The poisonous Caranx aIso grows 
larger, sometimes weighing us much as 25 pounds, while the other rarely 
Wiglis mor0 than 2 pouiids ; for which rcason i t  is prohibited in Havaua 
to sell, Caranx weighing inoro than 2 pounds. The poisonous Caranx 
bas scales QU tho neck, xvhilo the other has a bare neck. Tho poisonous 
O I l c  has invariably twenty-two raj7s iu the second dorsal fin. It; is also 
said that this fish is poisonous only mlien worms are found in its h e a ;  
this should, if true, also bo consicleced as a distinguishing mark. 

Another kind of m:iclserel (Caranqplumieri) is also found in the West 
Indies, and is poisonous only in certain localities and at certain times j 
but khen i t  i H  poisotlous to a high degree. I n  the French West India 
Islands it  is calleil “coulirou,” and the Spaniards c 
Qimelnanrl states that in usvans  it is not considere$ poisonous, but 
in Unadeloupc, whcro it is found in large quantities, and where it bas 
a very fino flavor, it sometimes happens Lbat specimens of this fish are 
caught which are so poisonous that they ajre used to Poison rats- It 
is said that these poisonous sycciuiens may be 11istingui5bed bY 
circumstance that their bones are red, which is not tho Ca80 with the 
harmless ones. It very much resembles the common ,mackerel, but is 
shorter and thicker from belly to back. 

The bonito also (Scomber pcZayzys), which belongs to the same family 
and which is frequently very clelicious as aq articlo of food, under cer- 
tain circumstances incty be, if not poisopops, a t  any rata unwho]esome 
and hurtful. There hare been ii~sta~nceu whore the eating: of this fish 
h4ts C ~ U R Q ~  colic and diixrrlicsa, and an itch breaking out on the skin. In 
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tho Antilles the Tywnus vulgaris is also considered dangerous ; and in 
the Mediterranean it is sometimes, but rarely, said to cause incligestion. 
The same is said also of Cybium cavalla. 

I n  the West Indies the flpliyrmna becuna is found. It has a long- 
stretched body (about 2 feet long), and a pointed head resembling that, 
of the pike, and sharp, lancet-shaped teeth, some of tho front ones, 
both in the upper and lower jaw, being larger than the others. It lias 
two dorsal fins, with a large space between them. Its meat is usually 
wholesome; but sometimes, when it is presumed to have eaten poiton- 
ous fish, it becomes very hurtful. It is said that the fact of its being 
poisonous is shown by the teeth being black a t  the roots. 

Tho ISphyrccna barracuda is much larger than the Xphyrmna becuna, 
and sometimes becomes 15 feet long. It is found on the coast of Brazil, 
in the Antilles, and the Bahamas; and is likewise poisonous at  certain 
times. This is the case when the teeth are black, the liver tastes bit- 
ter, and a black juice oozes out of the flesh when it is cut. I n  the port 
of' Rio Janeiro several men belonging to a French frigate were danger- 
oasly poisoned in 1SC2 by eating a fish which the natives called capao 
and which Boyde MBricourt supposes to havo been the rSp7yrmna bar- 
racuda. This fish also becomes dangerous by attacking people while 
bathing in tho sea, and inflicting ugly wounds with its sharp teeth. 

There is some uncertainty as regards the poisonous character of Dio- 
don attinga, D. kistrix, D. tigrinus, and Tetrodon ocellalus, T. sccbratus, 
and T. maculatus; but i t  may be laid down as a rule that they should not 
be eaten, as most of them are either poisonous or a t  any rato unmhole- 
some. They may be recognized by not having any scales, but  either 
large thick spines or short thin pins all over tho body. Some'of these 
fish can puff themselves up, and thus float on tha Water, belly upward. 
They have ai tooth in each jaw, each tooth having a deep furrow run- 
ning lengthwise, so that it looks as if tliero mere two teeth by the side 
OF each other. Some of these Ginds of fish are found near Rio Janeiro, 
a rid are considered very dangerous. 

Near the Cape of Good nope (Simon's Bay), the (retrodon sceleratus 
or Geneion maculatun, is found, which is frequently very poisonous. 
It is also called ( 6  hoad-fi~li.~~ 

Among the #carus family there are several which are poisonous. 
Tliey are distinguished by their beautiful colors, and are very common 
in the tropics. Near Isle de Prance, in the Antilles, and also in China 
and Japan, several poisonous species of this fish are found. Hornemanii 
states that in the Seychelles there are two kinds, one of which is poi- 
sonous, and may be recognized by having a deeply indented caudal fin, 
wliile that of' the harmless kind is hardly indented a t  all. Near Isle de 
Pranco tho flewus aetula, is fouad ; in the, Antilles (auadcloupo) the 
Belone caribcza; and in Ohinn ant1 .Japan il'ltind of Lophius, resembling 
tlic I,opl~ius setigera; all of which are pbisonous. 
As regards s l~~rlcs ,  which are also. occasiannlly med as food, it innf 
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Im said that their iuwt lias iiot a very fine 1Iavor, ;tud sometimes 
very indigestible j otlierwisc i t  cannot bo coiisidcred hnrtf~il, and may 
thorefore bo eaten with moderation. 

The Murmna is sonietilnes uuwholesome whcii i t  is very large (moro 
then 6 or G pounds), but i t  c;mnot strictly be termed poisonous. 

In  tho Norwegian waters tliere are no poisonous fish, but it is well 
known that tho sting-bull may be dangerous if oiic Iinppcns to rim the 
pointed dorsal fin into the finger or any other part of tho body. This 
fish is found also in the Mediterranean and in some places iu tho trop- 
ics; and seems to  iitfiict more dangerous wounds tbcre tlinn in inore 
northern waters, sometiuies cveu causing cleotli in LL rery short time. 
It is said in Norway that wounds produced by the iiu of this fish may be 
cured by its liver; tho satne result, hoivcvor, moalcl undoubtedly bo 
obtained if the w6um1 was treatecl lilte any ot<hcr poisonous mouncl. 

There aro scver:d other kinds of fish which 111:~' cause dangerous or 
p:iiuful mounds by tlie spines of their fins or gill-covers, such as sonic 
of the varieties of the frog fish, the slmit.fisIt, ant1 tltc thorn-back. 

I t  seem as if iu all of the ebo\rc.mentionetZ fish which are poisonous 
in  themselvcs that it is tho sanio Ititid of poison tllat protlnces this re- 
sult in a11 o f  them ; at  Icmt if me coiisider the symptoms following tlie 
eatiiig of these fish, whicli are tho same in a11 eases. They consist in 
iliaryhea, vomiting, violent paiu in tho stomach, colic, and ane cxccetl- 
ingly languid feeling, whioh may becoiiic as cxtmine as in cholera, and 
is often accompanied by cramps, stiffness, chills, and estretnc wcaIrness, 
leading t o  death. Tlie symptoms, therefore, resemble those of tlio 
cholera. But notl~iug tlefiuito is t&us far l ino~r i  as to tho kind of poi- 
son wliich I I ~ R  this efTecct, why it 1111s this cfkct ,  ani1 what causes the 
varintious of this effect. 

This is certain, however, tlpt tlioru is every rc:mon to exorcise caution 
in pLces mherc poisonous fish are foiiud. At  the Gape of Good Hope 
every vessel which arrives is warneci against poisonous fish. 9 s  regards 
the treatment of c:tschs of poisoning by iisli, it s ~ t o n ~  bo tho main 01)- 
ject to remove t h e  poison from t,ho st,oinncll :is quiclily as possible 1)s 
nsiiig emetics ; aiid when me;i,kriess s e ~ s  in, to IISO ether :,ut2 alcol~olics 
to keep up strengtlt. 0pI:ttes may also bo used in cases of ??:titi in the 
~t0111sc1i and cramps. 

It woiild ba very desiri~blo if porsoI1s \\-\.hose cnllirig frcqt1eIltly tnlres 
them to the tropics woul(1 ai(1 in  cstouding our la lo \~ ledg~ of poi- 
sonow fish by bringing liolrlu speci~liciis put 111) in alcollol, or :tt any 
rate by iiotiug the (Iistinguislling marks of sllcll fish and the places 
 lier re t1ic.y are i'o~uid, a~i t l  by obtainiiig inforni:Ltion 011 tliese poiuts 
froin the uativcs. Iniixmation shoriItZ also bo sougli t regarding thq 
symptoms of poisoning, a n t i  CspcciaIIy as to the 11ioc1e of treatment; for 
it frcqucn tly 11:q)peiis~ that, t i le  natives of those couutxies where poi- 
sonous ouimds i m  foizud know tho moat eEectivo remedies, which am 
entirely uuknowu iu other places. 
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, .  
51.-TpPE ILEICRIINC;: FISIPERIIEB NEAR TIXR 118tE OW  MAN.* 

By CAPEL 8IMQNSEN. 

Near the Isle of Man, which lies in the Irish Sea, about 30 miles froin 
the coasts of England and Ireland, considerable herring fisheries are 
carried on in July, August, and September. These fishcries are spa- 
ciallyimportaIitonacconllt of the quality of the herring which are ca,ught 
in these waters, and the careful way in which they are cured. ‘LIEans 
kippers” are, when smolred, an article much sought after in the English 
fish-markets. 

Herring of the same liind are caught on tho coast of Ireland as early 
as June j but later in tho season they go into the Irish Sea, and give 
rise t o  enormous fisherics, espccially on tlie west coast of the Isle of 
Man. As regards quality, these herring exceed every lrind of Scandi- 
navian herring. I n  proportion to tho size of tho body, .these herring 
liave a small head, anc! are exceedingly fat and of a delicious, flavor. 
Their length is about 10 or 11 inches. Some of them weigh three-quar- 
ters of a pound each. 

Ttic town of Peel, on the west coast of the island, may he said to hive 
originated and been built up by 1 he liewing fisheries. When we take 
into consideration that the population of Pecl is only 4,000, of which 
2,000 serve on tbe fishing fleet, we see- that the fisheries are very ipi- 
portant to its population. Peel possesscs about 260 large fishing 
smacks, with a total value‘of 2,000,000 crowns [$53G,000]. As a gen- 
eral rule tho captain has a share in the vesscl, Tvbilo tho crew (nsually 
seven or eight men) receivc fixed wages and a certain percentage of the 
fish caught. The other shares are held by the fish-dealers in the Isle 
of Man or in England, and yield a good dividend. The town has two 
ship-yards, and two net-factories. The construction of tlie vcssc4s clif- 
fers somewhat from that of the Danish, principally by their sharp per- 
pendicular bows, and by the circumstance tlist they draw 9 or 3 Seet 
more water than the Danish vossels. Besides the fishing fleet bolong- 
ing to Peel, tliere congrogato liere during the senson, iishing vcssols 
from Trelmtnd, Scotland, and Cornwall, so that a fleet of more than 300 
vessels is employed in these fisheries. I have sorera,l times gone out 
on one of these vessels, which usually leave the liarbor some time in 
tlie afternoon and s;d iu a northwesterly direction to the fishing places, 
which are about from ‘i to 10 milcs out a t  sea; some vesscls, however 
go still farther out. The nets a ~ e  cast imxnetliatcly after sundown, and 
in no case sooner. 

The fislierrnen do riot select any special point Sor casting their nets, 

* I (  Sildflalet ivd Vcn dfun.” From 6110 Danish I~‘iii’is%orilidc?tde, Coponl~ngon, Soptom 
___ ~ - _ _  _ _  - -- 

ter 1. 18%. Transldml from tlio Daiiidi by HERMAN JACOIWON. 
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and no investigation is ever made to scc whether thoro aro herring in 
such a placo or not. This will be seen in tlie morning. Each boat lias 
from fifteen to twenty nets. Each net is 50 fathoms long, and tlio 
entire chain of nets cxtenils for 3 considerable distance. Thc Ividth of 
the meshes is 1 inch. The depth of thc net is 45 feet; but its upper 
edge is, by tho line leading t o  tho floats, suuk 24 feet bclow tho surface 
of tho water. No sinliers are employed. Each net has fivo floats. As 
such the Manx fishermcn generally use dogskins or sbecp-skins ; and 
if theso cannot bo obtaincd iu suflicient nuinIwr, corlis are met1 for 
alternate floats. A heavier liiie runs dong tho upper cdgo of t ho  iict, 
and tho lines hoTding tho floats a ~ o  tied to it. Rf'tcr tho nct has been 
set, the vessel tnltes up rz position near its end, 11:wing the top and the 
bottom line on board; awl then the herring are a t  liberty to rush iiito 
tho net as fiLSt as. theyban. A watch is 8e.t on board, ant1 tho rcst OS 
the crew go to bed. 

At 2 a.111. thc fire 
is started in this engine, and at the first break of damn tlie fislicrnien 
begin to haul in tho net \Tit11 tllc fish, Tho licavy lino running along 
tbe upper edge of the net, called 6'  Msc back," is drawn in by tho engine, 
and at  tho sanio time raises tho net aud drives tho vessel €orward 
along its side. It is a pretty sight wlien tho herring, glittering io the 
rays of the morning sun, :ire drawii on board. If thc  catch is gooil, the 
not is hauled 011 boallcX as fitst as possible, and tho herring wro talien 
out later; but if 0 1 1 1 , ~  a fcw fish hare boon caught, the nets are iinmc- 
diately put in order for nest morning's haul, the sails are set, and the 
homeward voyage is begun: 

The quantity of fish csnght, of course, vmies greatly. Sorno vessels 
catch a8 much as 100 cubic €ect in onc uight, mhilc others, during the 
same time, catch only a few hundred fish. Fifty cubic feet is consideretl 
5 good catch. or 
7 a. m., everything is ready for the sal? of tho fish. The English firins 
which during the scqsqu do bnsincss on thc island are all represented 
by their agents. TI~O sn~c is by auction, the larger share-holders iu- 
sisting on this niode of selling, which is tlie mokt satisfactory to all 
Parties concerned. 

A samplo of tho fish caught by one boat is shown, and thc quautity is 
annoimced, whereupon the bidding commences. The fish are sold by lhe 
mease, a maso containing about fivo hundred fish. Each bundrcd bas 
fort$-two lots at throe fish each, SO t ~ m t  a liunclreil is in reality 0110 hun- 
dred and twenty-six. 

Tho prico of the moas0 varies considerably, and tl?pollds of courso 011 
the catch wade during tho (lay, on tho q u a W  of tho fish, and the colt- 
ditiou of the market. TILO lowest price per inease during this seasou 
mas 9 shillings, aiid the liighest 30 shillings. T l l ~  avorage prico for 8 
goo(1 article is al)out 20 shilliugs. Gexierally soine salt is immediately 
spfinklocl Over tho fish, especially during 7Oa~r111 weather. In Ped itself 

Each .t.essel has an engine for hauling in tho net. 

Whorl the fisliing fleet rctnrns to tho harbqr, about 
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there is only one smoke-house, owned by the firm of Iielsall Brothers. 
The other smoke-houses are in Douglas, a town on the east coast of the 
island, whence there is daily communication with Liverpool by steamer. 
The herring arc convoyed across t h e  island by wagons. The Messrs. 
Kclsall employ iu their smoke-house twenty-four girls and ten men. 
The girls a11 come from the eastern part of Englancl, and generally find 
employment in the smoke-house all tlic year rouncl. Their wages are 
1G shillings per meek. 

After the herring havo been cleaned, and liare lain in brine for an 
hour, tlicg :me exposed to a strong sinolte €or about four hours, tliere 
being a constant current of air througli tlie oven. After having nncler- 
gone this treatment, t h y  are prepaxed as ‘i Irippcrs,77.for those mnrliets 
which tlie Isle of Man principally supplies, namcly, Liverpool and Man- 
chester. Tile reason wliy tlie exportatjon of  fisli fs limitec~ to tlie nort~i 
of’ England is this, t,hat only firms from that part are rcpresanted 011 
the island, ant1 thRt tbose markets buy up all that, the smoke-liousea 
can producc. It may be stated lierc that “li ippper~~~ intended for I 

markets in the sontli of ICilgIi~ntl, especially London, must be srnoltetl 
more strongly and ~ I ~ I V C ?  :L higlier color t l ~ a r r  is liltctl i n  t he  mitltllo. 
counties. The north or England, especially Liverpool :ml Rfaiichester, 
prefer (‘ kippers of a liglit color, such as four L I O L I ~ S ~  smoking mill pro- 
duce. 

;i Kippers77 are of’ course cooked before tlioy arc cat,cri, n n d  are tlicn 
very delicious. After tlie fish have undergone tlic smolring process 
and have cooled off’, they are lmcltetl in sinal1 boxes, 5 dozen in  each, 
the belly downward. Wlieii the fish are oC h e  quality, such a box 
weighs aboiit 17 pouuds. Thelid oftlie box is stamped with tlie coat of 
arms of the Is10 of Man, ant2 this stamp is a, sufficient recomme~iclation. 
If the buyer desires R good quality of fish, lie buys Manx kippers,” 
although they arc always higlierpriceci than any other fisli. l le does i iot  
open the box, as is always done wihli Scotch b L  kippers..” The stqinp oil 
the lid of tlic box is a sufficient gunr:uitec for tlie good quality of the 
article. The price of Manx “ kippers ” mries bctween 5 ant1 (i ~l i i l l ing~ 
a box, wliile Scotch (6 kippers,” only when tlicre is a IilCli  of Manx “kip-  
pers,” will briiig 4$ or 5 shillings a box. Tlie ICelsall Brothers tliiring 
the last morrth cured on in average 80 nieasc per day, that is, about 
800 boxes, or 42,000 lierring per day. B u t  this is by 110 IIIC~IIIR tlie IiIrg- 
est number of fish which this firm can t,urn out, as tbey ~)osscss sewn 
ovens ; anti to ivoduce the above-ineritiorietl quantity they employ 
only three. The cause of this small producOion is this, that t h y  do not 
sell a single box on commissioii, but regulate tlieir producttion entirely 
by what tlieir wholesale lrouses can sell in  the Jliverpool aiid 3’l:incliestep 
markets. <‘ Kippcrs7, all tlirough tho seiiso1i (which begins in spriug 
near tlic coast of Scotland, m d  cuds in December ne;w Yermouth 
on tho east coast of England) arc t,lie principal snioltecl fish in  the 
BhglisIi fish.markets. These fish, which form a favorite article of food 
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in nearly every English household, have an’exceedinglp fine flavor, and 
cause an agreeiLbl0 break in the inoliotony of the English table with its 
many meats. In Dcninarli there are hardly any smoke-houses which 
treat lierring as “kippers ” on tlie Ir;uglish plan. But i t  is certain that 
this inetliod will soon be introduced, and doubtless with good results. 

6f.--DRAB PlYIL&RIES PROPOSED IN IL3ENMAlRIC.* 

C13ixl)s arc very C O I I I I ~ O I I  in  the Cikttegat, nucl still UIOPC SO in the North 
Sen. One canuot pass :L p1:~cc on the czliore wlie~o lobster fisheries are 
carrietl on without seeing the broken shells and clams of largo crabs. 
Eiit i t  is a rnrc occnrrenoe for a iisherman to take any of these crabs 
Iroino auil cook niitl cat thein, One very r:xruly sees crabs offered for 
sale j i i  l k ~ i 1 1 ~ 1 i  ; e11tl it, is iL \.nr,y i i i i~ i~~in l  occurroncc to see any one eat 
sncli : ~ n  ‘rugly7’ minial. 

fine flavor, :tiid contain, 
compai*ntively czpealring, a good ded  of food, if‘ 0110 oiily nnderstands how 
to get at it, wliicli is not vcry difficnlt. All tliat is needed is to remove 
tlie t111rll ant1 take out all the soft piwtcz ant1 ill1 tho me:tt, a11 of which 
can bo c ~ t e n ,  and which, in order to form H savory dish, needs only tho 
same condiments as are used for lobsters. The claws also contain good 
meat; a i i d  011 tho whole it must bo said tliat tho crab is a bctter and 
inom easily cligcstecl articlb of foocI than the lobster. It contains much 
more food-matter than is generally tlionght j and a good-sized crab 
almost fills a plate. It can thercf‘orc? be imagined what a crab contain8 
wliicli, as is frequently tlie case, weighs sevcrnl ~)omicls. As a general 
rule it m a y  bo said that a crab which ineasnrcs 4 iiicbes across the back 
ciontains one-fourth of a pound of incat. 

It is to be regrotted that crabs do not yieItI :my iiicomo to onrfishernlen, 
for the siinplc reason that they find no ~ a l o  for thcm. There are plelrtJ: 
of cralis, a great inany more than the iisI~erincn care for; a geil- 
cval rnle the lobster fishers ca,tcli ten crabs t o  evcry lobster. When 
the lobster-ring or lobstor-pot is ta~toii out of the wter ,  aud the fisher- 
nien find that drabs, whicli are worthless to liim, take 1111 the room and 
have eaten up the bait, he gets angry, and freqltentbly gives wilt to his 
foelings by crushing tho crabs against t ~ i c  side of tho boat. This would 
lm dilY(?rent if crabs ~ T C ~ Q  of profit to tllc fislier~~leu ; but it must be re- 
Inclnbered that i t  is riot tllo jis~icrlnen alono ~ ’ 1 1 0  cling to  old customs 
:intl prcjndiccs. The cr:~b is never ineutioud 011 alily 1):znish bill-of-fare, 
~utZ tltew is, therefore, 110 doin;tnd for thcln, and crab fishcries are con- 
~eqncntly not carried on. 

All t,l& ~vouI(I be different, if crabs could be espol-ted. nre tliiillr that 

This is to be regrcttetl, bccatiso c: a h  1iiLlre 

- 
* I (   fibon." on." F~*oln tho ~ ; i i i i ~ h  f ~ ’ h k C r i f i d C d 3 ,  COJWIlllngon, Soptembor 23, 1685. 

Traiislatocl from tho Diinisb by 1 b l t M A N  J A C ~ I N ~ N .  
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this is possible, if a proper metliod of transporting tliein could bo foniid. 
It is rnaintained,$but whether justly or not we do not know, that out of 
t h e  water t h e  crab cannot be kept alive as long as the lobster. If this 
should be tlie case, it is probable that some other method of transport- 
ing  crabs could be found; if not raw, they could possibly be transported 
coolr cd. 

Our hope, in seeing our crabs mnde an article or commerce is based on 
the fact that crabs bring a higli price in ICngIand. In London large 
qu:tntities of crabs are o€€ered for sxlc, :tnd they may be seen in many 
stalls 011 the Strand, Pleet street, &e., wliero lobster salad and crab 
sa1:ul arc favorite dislics. In tlie London ni:irkets last suinincr [ 15561 
t h e  price of crabs varied from 5 cents to 90 cents apiece, while the 
average price was about 40 cents. Such figures ougli t to  furnish a satis- 
factory answer to tlie question, ~ ~ i e t l r c r  our cmbs are too gooc~ an &ti- 
cle to be left lying on the sca-shore, all tho more as our fislicrincn inci- 
dcntiltlly cibtch ten times more crabs than lobsters, which represent t~ 
consitlcrable incoine in our fisheries. 

Tliere is tliercfore every rvxson to urge our fish-dealers to  take up 
this matter. Attempts shoultl be inade to export crabs. Even if they 
were to bring a mucli lower price than i s  pitid for tliein i n  the hndol l  
fishmarket, tlicso fislierios would yield some profit ; and we we con- 
vinced t h a t  our fisliormcn woulil be moll snt,isfietl, if tlicy could sell crab8 
at n low price. Xut our fish-dealers should also endeavor to  iiitrocluco 
crabs in our domestic fish-Inilrl<ets. The Danish p~iblic might possibly 
be induced to entertain a better idea of crabs, if i t  lcariis what prices 
are paid for thein in TJondon. 

53.--CAXtP CUIATUICE IN RWEDDRN.' 

ny FXLIP "HYIROiW. 

Carp cnltiire lias of lato yews nintlo oousjderably progress in Sweden, 
after the old carp ponds lint1 been allowed to lie idle for a long time, as 
is unfortunately still the caso in many parts of Denmark. Carp cnl tiire 
was again taken up i n  1579, wlien U. Wcndt, a landed proprietor, who 
was &miliar with i t  from his German homn, coniinenced culture 011 
a large male and according to a, rational method, on his property Gus- 
tafsberg, near Perstorp. l l is  1 i ~ ~ ~ ~ d  conipriscs several sm:~11 Ialces, which 

I are very well atlnptecl to carp culture, as they can be laid cntircly dry 
and again be filled with water. The gentle valleys on his propcrty 
have mostly an otherwise worthless peat and swamp soil, wlierc, by ineans 
of dikes, ponds can easily be formed. Tliese ponds are mnply suppliecl 
mitli water from marshes lying on higher ground, a t  lcilst under tho 
usual conditions of rain. 

* " Om I~urpenvl  i St*crigo." From tlio 1)midl F'iaEeritirZcnde, Coponhsgm, fieptern- 
bor 29, 1885. Translated €rorn tho Dnuidi by ~ I I C I ~ M A N  JACOBSON. 
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Tho firfit year he nscil about 12 acres of land [4 tiiitdcr; and 1 tii?ade= 
about 3 ;icres] for carp ponds. From Eivteen female and ten male cwp, 
which lie obtained from Dcnniark, lie raised one hundred thousand carp: 
suflicioiit to stock on arcs of about 1,200 acres. I n  the north of Ger- 
~naiiy, Dcumarlc, aid tho south OS Sweden, carp two ready to spawn in 
the tliird or fourth year, and weigh at that time from 2 to 4 pounds. 
Each fclniile coiitaius abont 0110 hundred thousand eggs, hut of coiirse 
llot a11 of tl1ese becomc young fish. 

The ponds for tlie youlig fry are not marlo very large, about from 1 acrc 
to  a few acres in extent. They should liave very flat banks, and have 
shallow wntcr throughout, from 1 to a few feet deep ; if the water is 
deeper i t  is heated too slowly, the carp spawn too late in tho seasoii, the 
eggs :we Iratclicil very rslowly, and tho dovolopment of tho young fish 
does not progressfest enough. The fish (10 ]lot only become thinlwr and 
~iiorc slcuder diiriiig the first sumiuor, but even later thoir growth will 
be retarcletl. I n  Germany tho opinion is held that carp do not like to 
spanr~i until tho water has a tempcrature of 17.80 0. [about 630 IC,], slid 
some pcoplo o~*cii lnaiiitairi that tlic temperature of the water should bn 

~ Near Gust:ifsbcrg tho spawning season lins ofton sot in cliiriug tilo 
last ha12 of Mq-, and the ~-ouiig carp liovo bow1 hatched in  as short a 
t ime as six days ; but wheii the woathor was cold i t  has talcon ten or more 
days. A w r n i  spring and :I mild autumn aro of tho grostest importancu 
for carp culture. Mr. Weiidt states that carp do not grow a t  all whoii 
tho temperature of the meter falls below 90 0. [about 4SoP.1, while their 
growth progresses in proportion as the  w;mn th increases. !l!he period 
of growth is, eren in Germa~iy, limited to fire moxiths, :tiid it has beoil 
calciilatecl thnt i n  May jt is 13 per cent of tho growth of tho entire sum-  
mer, in  J~iiie 31 per cent, in JuIjr  34, in August 18, and in September 4 
per cclit. If tbe spring is W R ~ I I I ,  tho growth is not only coulparntively 
grcaterili Rlay, but also greater througiiout tho entire year, as tho YoLing 
fry call thcn dnring the suminor far better derive all tho possible bellefit 
froiu their food. Attempts I~ave therefore been lnade in GermanY, 
with considcrablo siiccess, to cause carp to  spawn earlier than usual by 
lieating the water, so t h a t  they spawn as early as fixarch. Ono spring 
Blr. TVendt placed gltrss fra,mes over a portiou of his pond which con- 
tained young fry, but  this esperi~rient was not successful. 

The ponds for tile youngfry (as it is advisable to have soveral of them), 
as well as the  ponds for the growing fish, should be kept dry previons 
to the time when carp arc to bo placed in t h i n .  This method has sev- 
eral advantages, Thus, tho mater gets warm sooner iu a pond which 
has lain dry. Vou dem Borne observed th4 while tho temperature in 
such ponds was, in the middle of May,, 20’ (3. [GSO F.], it mas in others 
\vhero tlm wator had stood for some time, only 17.50 0. [G30 P.]. The 
consequence was a, frill month's diEererice iu the spawning time, and  
inoreo\-er the young fry in the first-mentioned ponds wore much nore 

fro111 “2.50 to 250 c;. [;LbOUt 760 I?.]. 
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numerous. These ponds produce a much larger quantity of small 
crustaceans, which are the fbvorite food of young carp. If the ponds 
lie dry for some time, a large nirinber of iujurious iiisects ancl other a8ui- 
mals which cat roe and young fish are destroyed. 
In au area of about 1s acres, one hundrcd thousand young fishi are 

placed. Aftcr about €our weeks they arc again placed in sriitablo pouds, 
each3 acres receiviug about five hundred and tnwnty.iive iish, and wlien 
late in autumn tlie young fish arc caught for the third time, about 70 
or 7 2  per cent of them iLre left, weighing one-quarter of a pound aud 
more apiece. If a t  the first trausfer only from one huiidred and fifty 
to two hundred and fifty carp per tiinde arc placed in the mater (as is 
done in Austrian Silesia), the carp will weigh about a pound apiece at 
the end of the first suimer. 

A t  Gustafshcrg tlie young carp (one year old) haye of late years been 
transferred once cluriug tlm suiiiiner, namely, in July. All the ponds 
hare ditches or furrows, which meet i n  a large hole inside the dike, near 
its lower part, so that the fish may congregate there and can easily be 
caught when the water is let off. From 75 to  95 per cent of the trans. 
fixred fish could be caught ill autumn, if care was taken to protect the 
fish against their eneniies. Tu 1582 Mr. Wolidt set out two hundred 
and fifty onc year's fish per 3 acres. I n  the autumn of the second year 
these fish hail an average weight of Iiearly a pound, while some weighed 
14 pounds apiece; of fish that mere a year older he set out one lihndrcd, 
and of those that were still a year older (which were in their Courth 
auznmer), he  put out from forty-eigbt to seventy-five in an area of 3 
acres. It takes, however, thc experience o€ many p a r s  to decide how 
*many f i ~ h  of the different ages must be placed in ponds of a certaiii 
cllaracter and size. Above everything else regard must be I1:td to t l J 0  
nature of the bottotn and the water. A barren bottorn, where p1:mts 
mid smaU animals cannot lire, is just as little adalitecl to a carp pond 
as cold spring-water. As a, general rule several small ponds can sup- 
port more fish than one large pond of the same extent, for in the s iuakr  
ponds ilie fish get a larger amount of shallow and warmer matcr. For- 
merly several times more iish were placed in the ponds than is done 
now. The result as regar& weight was the same ; but the economical 
advantage w&s less than now, because a small number of large fish 
will €etch a higher price than several small fish having the same coin- 
bined weight. 
. Under the conditions referred to above, the fish in Mr. Wendt7s ponds 
reach a weight of 26 to 4 pounds during tbe fourth autumn, some fish 
occasionally reaching a weight of 5 or G pounds. In a less favorable 
year when many carp o€ the above-mentioned age have not reached a, 

weight of' 2& pounds, they are set out in the ponds anew, 80 as to have 
another summer for growing. As a general rule, however, the fourth 
year is the one during which the Gnstafsberg carp become salable. In 
Prussian Silesia carp reach a weight of 2 to 4 pounds when two aud ono- 
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half years old. The ponds are distributed- i n  the following niaiiner : 
Froin 13 to 18 acres arc :~.ssigiierl to the young fry ; 18 to 15 per cent of 
tlic4r ciit3ire water-area contains one-gear-old carp ; 1s to 25 per cent 
two yuar old carp j and in the  reuii~iiiiiig portioii the threo-year-old iisli 
are liol)t, and in SOIIIU yenrs a few four-~-ear-old fish, t h t  is, those irliich 
Iiild not yet reaclied tlie 1ieuess:u.y size \ V ~ I V I ~  three aiid one-half j-ears 
old. A ccrt:rin wa tcr area is set aside for wintei*iag Ilsh ; slid thepoucls 
used Sor this pnrl)ose should bo 7 feet deep, :iud if 1)ossible should bo 
traversd by soiue riuiniiig wiiter coutuining air. Spring-water is well 
adiipted to these ponds, because i t  does iiot Dcezo in wiuter. 

The ~ d : t b l c  oiLr1) are, a t  G nstaf'sberg, 1)liLced in good-sized boxes with 
slat sides, wliich iirc set in a brook with a rapid cu1re:nt and clcar water. 
'PIIUS t h e  fish C;UI casily be got at ivlieii they itre to bo sold. I n  the 
brook-\mter ttlioy also very soon loso tho poat or igud taste which they 
liar70 rnl~eii tnlruzl out of the ponds. 

Lato in iuttuiiin, in  winter, arid early in spring, carp do iiot, as a 
general rule, (*at anything, uor do tliey grow. 

nlr. Weiiilt lios, a t  preseut, sixty-four carp poiiils, covering an areii 
oS ilbotlt 2,700 i~cres. Tho largest are lakes whicli liare bceu laid dry. 
IL'lie ii\('rage esprnse per annum is about 60 CI'OWIIS [$lG.OS] pur 3 acres, 
and souictiiiies i t  is oven a little higher. 

I)uring tho last two years froni 30,000 to 45,000 pouuds OS carp 1r:iro 
beell sold from Custnf'sburg. Some of them arc seiit to Stoclrliolui mid 
Col)euli:igun, wl~cre they bring 75 @re [20 ceiits] per pound. I h t  the 
p r i ~ i ( ~ i p ~ ~ l  ii isl lcut Sor these carp is Lubeclr, Gerniiiny, where GO to 67 iirc 
[about 16 cents] is pair1 per 1)ound. The cost of t,rnnsportiiig carp from 
Gust:lfsberg to  StocIrholiii is about S iire, :tnd to LubecIi 5 iire 1)er pourid, 
if the carp are shippc~l alive in ciisks filled with witor. Supposiitg 
th:it tlic price of carp a t  Oustnfsborg W:BS CiO iire l~3.8 cents] per pound, 
these carp 1)onds haye iicvort,lic?lcss yictlded an incotlie of 15,000 to 
22,500 c:rowns [$4,020 to $G,O30] i l l  two years, or a gross revenue of 
fi.0111 20 to YO c'rowns [$5.3G lo $8.041 per 3 acres. Jlr. Wolidt CdCUhteS 
thiit there is ou a11 a\-er:tge an increase of 100 pouuds ])or ~eul* ,  SCW 
every 3 acres. If a11 the pond8 \\Tero filler1 with water oucry year arid 
i f  this calciilatiou reiniiins correct, tile gl-oss receipts w ~ u l t l  be iniicli 
higher. I n  Llolstein people count  ou a not income of 27 WOM'IIS [$7.13] 
per 3 acres from carp ponds. For  most of tlie carp ponds u w r  Iteiiificld, 
in Ilolstoin, SB cpoms [$33.78] paid per 3 acres during t,hc years 
1S74 to  1854, when tho price of carp mas very liigli ; but these ponds 
are particularly fino and very productive. For tlie largo ponds near 
Peitz, in Lusatia (9,000 acres in extent), a rent of 4S,OOO cronws [$12,56.1] 
par ~ U U I I I U  was paid j that  is, 16 crowns [$4.2s] per 3 acres-tho gross 
receipts from which were 43.20 crowns [$11.57] per 3 acres. 

I t  is not easy to mako any calculations as to  tho exact profit which 
will bo &rived fl-om Carl) ponds ; since, as in fwiiiiug, there are years 
of ibiluro sud disappointed Ilopos, 
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I>uriiig tlie pond fishcries early in Novelubcr Mr. Wendt sold OIIC- 

year-old fish at 10 crowm [@US]  per hundred. Sonic of tliese fish 
were bought by persons Srom the provinces of Wormland, Vestergott. 
h~d ,  &c. JVhcther carp culture north of Scania will pay, is a question 
which cannot as rot be auwvcrccl. In such provinces as Ssnaland and 
Wc.rmlant1 the growth vould probably be too slow. It is quite prob:t- 
blc that in  a inore northcrly latitude than Scania the carp wonld grad- 
ually degenerate and become smaller. On a large scale it will hardly 
pay iiortli of Scania, but experiments on a small scale inay be recon- 
n~euded. Farther inland, where thcre is still a considerable supply OS 
otlicr fresh-water fish, the price of carp could not for any length of‘ tiim 
be kept a t  tho height of the Germau prices, aud tha transportatioii 
would cost more than from Scania. Locations should be choscn whcrc 
tile cost of’ constrqction js small, and which otherwise are of little OL’ no 
val~ie. Tn rnaiiy respects it would be desirhblo that north of Scoiiia, 
etteinpts should be inado to cultivate carp on a small scale, iu ponds 
the coustruction of which wonld involve but little oxpeusc, and whero 
t,lie carp could either be used for home consumption or iiiid a rcaily xilc. 
In Gerinsrry much has rccontly been said and writteu in favor of plant- 
iug large masses of young carp in peat-bogs, marl-pits, lakes, aud rivcrs 
with a slow current, in tha brackish water near the lnoutlis of rivers, 
and in slieltered inlets of‘ the sea. Experiments made in Berlin by Dr. 
l’ctri, a t  public cxpense, have shown that the saltness of tlie mater ill 
an  aquarium, whore carp, tench, goldfish, and eels \vcre Irept, could 
’graclually be iiicrcascd to  21 pcr cento without injurious influeiioe on 
thesc fish, whioh remaiucd in this water for more tliau half‘ zl year. 

hi Sweden tlic carp i R  said to hare been introduced in 15G0, and Ijas 
siiicc tlmt riuio been cultivated on many farms in Scauia. LiniiO states 
in  his SJ~lins7ra &sa {Joiirnoy through Scania) that in 1740 tliere mere 
near MtLrsviusholm 40 carp ponds, aud that these w r c  the largesl and 
inost important in the JCingdom. Formerly their niiinber wi~s much 
larger. Jt  is hardly to be supposed that tliesc ponds were as 1:irge as 
tllose nt tho present time in Germany or in Scaiuio, nor is iti probable 
that carp culture in the Scauiau ponds was carried on then as ratk)nall,y 
as it is nom.. I n  some ponds crucians w.m kept, and in ot’liers carp; in 
t h e  ponds ue:w Larkesholm-at least in one of thcm-the carp weie 
:~llowcd to stay from four t o  ijvu years. 

Linn6 does not state that these fish were kcpt in separate pouds ; aut1 
it is therefore possible tlmt this-mas not the cnstoiii when he visited 
Sesnia. But in a pamphlet on carp culture, published a t  Lnutl ill I T G G ,  
0. Ucdcrlof sags that “care should be taken not to have the two lriutls 
of fish intermingle." Jt mas cven tlieu lcnomii tliat hybrids of‘ carljtl 
are not of mnch valuc. Cederluf, who certainly got his inforination from 
Scauian carp cnltivators, says in another place that a pond baying 
:m area of’ 14 squ:sre yards would annually feed a t  lcast 300 threc-year. 
old carp, 300 two-pw-old carp, and 400 om-j-ear-old carp.” 

S~OCICZIOLDX, SWEDEN, J&nucIry 10,lSSS. 
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JJL.--TIPE I C E L A N D  PHESUL-Wd'l'EK PLIII[ERIES.* 

I n  order to get a clearer idea of t.he hydrographic conditions of 
Iceland, it was my intention to  make a trip to the Isholl Lake, whose 
natural conditions are said to be very peculiar. But when I leariiecl 
that there mas no boat on this lake, and that it is very limited in ex- 
tent, I gave up this plan. A t  present no fisheries are carried ou in 
this lake, for the simple reason that the inhabitants of that neighbor- 
hood have no inclination to fish. People prefer to get fresh fish from 
the Oliorcl, which, when received there, are not in a very good con- 
clition, am1 which of course are not improved by being carried on horse- 
back for a considerable distance. There are in the Isholl Lake both 
trout, and mountain-trout, which are said to be w r y  good. This lake is 
w r y  deep, being said to reach a depth of 30 fathoms in some places. 

Cn August S I made an excursion to Hjaltore, in order to witness tho 
herriug fisheries which were reported to have begun a t  that place. 
Upon arriving a t  Hjaltore I learned that 110 herring had as yet been 
caught. I therefore crossed the fiord to visit Einar A S I ~ U I I ~ S O L I ,  a 
luember of tlio Iceland Assembly, a t  Nes. In  his company I visited 
Sira Magnus a t  Lanfos, and there examined some so-called sjiireidztv 
which had been caught in the  falls of the PnjoskB, near the place where 
it flo\rs iiito the Ofiord. These fish mere $imply birting, that i8 to say, 
nothing bot niountain-trout, which hac1 entered tho fresh water from 
the sea. Stmnge to say, 110 trout are caught i n  the'falls. This is prob- 
ably caused by the circumstunce that the I~'rijoslt:i is not well adapted 
to these fish, as i t  is full of rocks; and iiowlicye conltl I discover suita- 
ble localities for spawning. I 
have seen mountaiu-trout leap tho falls just BY rapidly as trout. 

On August 11 I continued myjour~ley,  follon.ing the course of tho 
EEclgB, in which s ~ l l n o n  are solnetillles said to  ascend. Higher up  this 
riwr I found trout iu  great abuutlance. Erer-ywhere there is the great- 
est qualltlty of fish-f'oocl. 

I examinetl Lakc nranusratn as \vel1 as could be done'during niy 
short stay. I t  is said to be very deep ; but several soundiugs which I 
took did riot show a greater depth than 32 fathoms. A t  a depth of 23 
fathoms the water had a temperature of ti0 Celsius, while a t  the surface 
the temperature was 90. The bottom has everywhere a grayish ap- 
pearance, being a darlr clay bottom, as in the Ljosaratn Lake. I n  this 

Tlie Fiijoskil has rery little vegetation. 

~ 

*From tho Douitlh Fi&e?*itidende for July 21 aud 28 and August 4 and 18, 1885. 
For an article 011 the same subject, aeo F. c. Re- Translated by HsRhfAN Jnconso;v. 

port for 188.1, p. 323. 
Bull. U. S .  16". 0; SG-11 
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lake the mountain-trout are said to reach a weight of S pounds. I 
caught only one youug fish, of a silver white color. But a t  the mouth 
of a little stream flowing into the lake1 caught quite a number of fish, 
all of a dark color and very different in shape from fish caught in the 
lake. 

I n  Lake Heradsvatn there are trout and mountain-trout ; the latter 
are caught in nets, while the trout are cnugbt only occasionally. Un- 
fortunately the rain and fog prevented me from getting a good view of 
this lake. The NordrS Eiver is very rocky and has n clean bottom. 

A t  Silfrastadir the river flows through a narrow valley, one rock ris- 
i n g  above the other. Here ancl there there are small even places, anil 
occasionally there is a small island in the river ; and in some places 
there were large ancl deep holes in the rock filled with water. In  some 
of the largest of these holes I found joung fry which had been hatched 
this year, and also some young fish, probably hatched in 1SS3. Some 
of the sandy places in  the bed of the river, which during the spawning 
season are under water, probably serre as spawning places. The water 
has a milky appearance, and the bottom, as ercrywhere in this neigh- 
borhood, seems to be stony. 

On account of the rain I could not exalniue the river SvartA, which, 
homerer, does not oEer ang peculiar features to the observer. 

A t  Bolstaderhlid I caught ten fish, all trout, weighing about 3 pouucls 
each. These fish had a great many spots. They were lean, and seemed 
to be exceedingly voracious. Their stomachs were dlled to repletiou 
with dark vegetable matter (seeds, stems, old leaves, &c.), which prob- 
ably had been swallomed, so that nothing which the current carried 
with it should escape a trial at digestion by these fish; an evident in- 
dication that these fish have a hard struggle for existence. I also found 
in the stomacli and the intestinal canal, beetles, spiders, larvm of a 
two-winged insect, and iu one the remnants of a young trout. There 
are very few plants in the bed of this river, and none a t  all along its 
banks. 

After having passed the Scarti5 and the Bland&, which near the ferry 
is said to contain no fish, I reached the farm Solheimar on h k e  
Svinaratn where I remained from Augnst 16 to 1s waiting for better 
weather. This lake contains trout reaching the weight of 10 pounds. I n  
Lake Svinavatn the Gasterosteus punpitius is said to be the principal 
food of tho trout; anil in the stomach of the one which I examined I 
€‘Otlnd also remnants of this fish. Fishing is carried on with nets, and 
with lines with English steel hooks, and pieces of fish for bait. The nets 
are 12 fathoms long and 1 fathom deep ; they are lowered by means of 
a stone partly sewed up in a piece of cloth. One farmer may catch from 
two to three thousand during the summer season, wliich are eaten either 
fresh or salted. I n  Lake Svinavatn the trout is of a better quality than 
the mountain-trout. 

The river Lax& ~vliieh also receives mater from Lake Svinavatn, floma 
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through the southern part of Lake Lax&rratn. The salmon ascend into 
the Lashrvatn only far eiiongh to reach the portion of the stream be- 
tween Lake Sviuavatn and Lake Laxkrratn. No salmon are erer said 
to  have been caught and no one had erer noticed that salmon spawned 
in the Laxhrvatn, while they spawn in the stream between the two lakes 
and in the part of' the Lax$ River above the falls, below which the princia 
1x11 fisheries are a t  present carried on. The Laxhrvatn has a rich vege- 
tation, and is said also to contain a great many fish. I could not obtain 
any further illformation, and there was no boat on this lake. In 1854 
but few salmon had been caught; the fish are rather small, and the 
rirer cannot be called a particularly good salmon river. There are but 
few spawning places, and the quantity of the water is not very great ; 
especially below the falls there are large places where the water is very 
shallow, and there are but few holes. It is exceedingly easy to control 
the course of the fish and to catch them. On the other hand this river 
is very rich in fresh-water algs, and therefore probably furnishes a good 
deal of food for young salmon. I could not, however, discover any 
young fish of the salmon kind. I caught aeveral trout weighing about 
3 pounds apiece, which were in excellent condition. 

On my way to BMnduos I again visited the river Bland&. At,present 
the salmon fisheries in this river are uot very extensire, and but few 
were caught in 1SS4. Salmon-trout and mountain-trout are caught with 
nets and lines ; near B16nduos fish-pots might be used to advantage. 

As the weather,became a little more favorable, on August 20 I visited 
the falls near the mouth of the river Blandh, where mofit fish are caught. 
I met the owner of these fisheries, Soenn Christoffersen. He and his 
father have carried on these fisheries since 1854. As in 1554, there have 
been periods (as from 1867 to 1869) when hardly any fish were caught. 

Nine years ago, however, there were good fisheries, and about two 
hundred salmon were caught. During that same period a farmer living 
higher up the river also made good hauls, but a t  present he catches 
scarcely any fish, Since 1875 the salmon fisheries have not amounted to 
auything. Mr. Christofferwn couldnot tell inein what part ofthe Blandh 
the salmon spawn, and no one seems to know anything about it. The 
largest salmon are generally caught late in summer when the roe-bag is 
far from being full. 

O\ying to the decline of the fisheries, Mr. Christogemn has greatly 
limited the number of his apparatus He thinks that the decrease of 
the number of salmon is caused by the extensive digging for peat which 
has bean carried on of late years ; and that the refwe from the trading 
station and the noise which frequently prevails there has scared the 
salmon away. The severe winters from 1SB7 to 1865 have probably more 
to do with it, In lSS0 the river Lash €ram do7T-n to the bottom, and the 
farmer living a t  Sijdarnes fonnd mans dead fish in the river. I have  SO 
niade a nota of the foilo\ving statenlent: When Air. Oliristoffersen was 
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B p ~ i n g  man there were only two seals in the river, while now their 
number is consiclerable. 

Near Honaos I noticecl near the sea about forty seals, while many 
more could be seen in  the lake. The seals are caught with stationary 
nets, about 16 fathoms long ant1 1iiir;ing meshes G inches wide. The 
.seal fisheries begin towards the end of June, and  last till the young 
seals leave their mothers. Shooting is not allowed here. On an average 
Bixty seals are caught per annum, iintl the net inconle from this source 
is about 100 crowns [$2G.SO].  

From Hnaussar, near the river Vatiisdalsft,I went to the river Korish. 
On my way I visited, by the advice of' the Bev. Torvald hsgeirsson, who 
very kindly accompanied me, several places along this river. In  many 
l~laces there have been landslides along tho banks. Near one of these an 
English amateur fisherman a short tiine ago caught with a fly a male 
salmon weighing 31 pounds, probably a fish left over from the preceding 
year. In 1571 salmon were caught to the value of SO0 crowns [$214.40], 
but as a general rule the annual income from the salmon fisheries is 
from 300 to 400 crowns [$S0.40 to 9107.201. At the present time tliese 
fisheriesare not very remuaerativc. I n  1S53 twelve salmon were caught, 
and in 1584 only one. The lake in the valley is being drained, and 
meadon% are being formed. The entire valley seems to have undergone 
a complete change a t  a comparatively recent time, and this change has 
possibly also caused the decrease in the nuniber of salmon. 

After having witnessed the hauling in of the nets in the Vididalsh 
River, where (especially near Borg) a good many salmon are caught, I 
staid for awhile a t  Vididalstunga. Some of the fish which I saw here 
were youiig fish in excellent condition. Two male salmon were also 
caught; tlie milt was large, but not loose. Here twenty salmoti n7eighing 
from 5 to 17 pounds were caught in 1854 j and at  Bordeyri 50 lire [13& 
cents] a pound were paid for them. Most of these salmon are caught 
near the mouth of the Fitjh River, below the falls, which the saliiion 
can leap. 

Follotriiig~ the course of the river from Vididalstunga, the Kolugil 
Falls were reaclied. These aro very high, and caiinot be 1 , i i S S d  by 
the salmon. Occafiionally o few salmon and trout are found below the 
Kolugil Falls j and I succeeded in catching several of them, all of wliich 
seemed hall' starved, nothing being found in their stomachs but a few 
beetles. Both rivers forin excel- 
lent spnmning places near Vididalstungn; but no one seems ever to  
have observed spawniiig salmon. Phll Phllson Dmli, however, states 
that the spawning season is late in  September and October. 

Four years ago, from three hundred to four hundred salmon were 
caught per annum. It is supposed that the seals congregating near the 
place where the river flows into the sea have caused this decrease. 
Every now and then the salmon ascend the river beforg the 20th of 

I could not disco\-er any young fish. 
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May, but it often happens tha t  the best hauls are made after the 15th 
of August. 

It is iml>ossible to construct a salmon-way over the IColugil Falls. 
A little belom the falls a salmon-trap has beeu placed in one of the 
branches of the r i rer ,  but no fish hare  been caught in it. The salmo11 
follow the main stream, but according to the law no trap can be placed 
in this. There are, however, only two persons who own these fisheries 
up to the falls; and as they agree perfectly, this limitation of the law 
seems w r y  uunecessary. 

At Rlelstadir, which I reached on August 24, ancl where I met; u 
number of people from the neighborhood, ci-erybody seemed convinced 
that  the sedls are the principal obstacle in the may of the salmon fish- 
eries. 
IU the river Vestrh the salmon cau go up as  high as  Rjukandi ; in 

the Nnpsh River they can go 0 ~ 1 ~ -  as far as Efrinupr, and in the river 
Austrh they keep below the Kamb Palls. 111 1SS4 hardly any salmon 
mere caught in this rirer. On the whole, the natural conditions mere 
very much the same as in the Viclidalsd. 

The Hrutafjardarh three years ago yielded three hundred salnion a 
year. In  1884 not a single salmon mas caught,and in thesearprevious 
only two. This river is not well udapted to the salmon, as they can as- 
cend it only about 1 mile from the fiord, when the Rjettar Palls stop their 
progress. The mouth of the river becomes more and more obstructed 
by sahd from year to year. There are probably not many good spawn- 
ing places, and the river is easily exhausted. 

The NordrB, which flows into the Hri t5 ,  has no salmon till a short 
distance belom Hrammer, and even hereonly a fern are caught. It is said 
that  i t  is difficult for the salmon to pass the falls. I thiuk, however, 
that the salmon might find w r y  good spawning places in tho greater 
portion of the hiordrh, a t  least u p  to the nearest falls, belor  V e i c l i l ~ l ~ i ~ ,  
where at times the salmon fisheries i i  the deep places are very pro- 
ductive. 
In the  HvitS the salmon go only as  fa r  a s  the 1<1SBbs Falls. A large 

number go into the Tverh and its tributary, the Kjaril. The TrerA is a 
much largef river than one is led to expect by looking a t  i t  on the map. 
salmon also go into all the tributaries of the HvitS and into the Bor- 
garfiord. Among these tribntaries containing salmon we lnay mention 
the 12eikiadals&, Flokadalsh, Grim&, AndakilsS, Gluf1 A, Gnffi, and 
Laugh; but the salmon in the last-mentioned stream are small. In  the 
Alfth, north of the Borgarfiord, there are T-ery few salmon, (fuclmundur 
PSlsson informed me that the Hit& is very rich in salmon ; and that  a 
good many are  also canght in the EaId6, ElaEjardarh, ancl Lash, Some 
of these streams are very small, and hare  hardly any water; but i t  is 
probable that  they would form an excellent field for observations of the 
salmon and tlie salmon fisheries. The salmon do not ascend the HvitQ 
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till May, ancl contiiiue in this river till the end of August. Some peo- 
ple,'however, informed me that they ascenil still earlier in the season. 
I could not obtain any definite information as regards the spawning. It 
appears to me that the Icelsnclers have not paid much attention to the 
conditions of life of the salmon, which are of great importance as re- 
gards any measures for protecting t h e  salmon and promoting the fish- 
eries. The seals ascend the HvitS as far as KIBffos, and have young 
ones there, several of which I noticed. I n  my judgment these falls are 
not an insurmountable obstacle in the way of the ascent of the salmon, 
but none have ever been caught above the falls; in fact, I believe no 
one has ever attempted to fish here. Possibly the river above the falls 
is too cold to afford proper spawning places. 

Near Stafholtseyri and still farther up the HvitS bat few salmon 
were caught in 1884, nor have many been caught in tho tributaries of 
that river. Thus, one farmer in the neighborhood caught only six in the 
Reikiadalsh. One salmon was caught as late as the 29th of August. 

Kear Nordtanga very considerable salmon fisheries are carried 011. 

It seems that the spawning places begin here, and that the wealth 
of salinon in the Tver& originates here and in the Kjar&. In  the last- 
mentioned river large salnion fisheries are carried on, especially from 
Gilsbnkka, whose inhabitants travel several days' journeys to  the fish- 
ing places on the E j a A  Near Nordtunga salmon are caught early in 
May. In 18S4 the first salmon was caught May 20, The owner of the 
Nordtunga farm maintained that those fish which ascend the river in 
Xay had already gone down the stream at the time of my visit (August 
30). He thinks that the salnion which are found in the river in August 
probably spawn in October, but he has never noticed any salmon 
spawning. It is evident that there are spawning places near Nor& 
tunga, and in the heaps of sand which are nom lying dry we see prob- 
ably former hidingplaces for salmon eggs. 

Fishing i R  carried on with nets about 8 fathoms long and 1 fathom 
deep, and, like all nets used iu this neighborhood, they are of esceed- 
ingly simple construction. These uets cannot carry enough, and do not 
follow the bottom as they should do. According to the statement of 
t h e  farmer, the following number of salmon were caught duping the last 
ten years : 1875, 300 ; 1876,400 ; 1877, 500 ; 1878,100 ; 1850,30 ; 1880, 
200; 1SS3, 2; 1S82,30; 1883,14; 1884,150. 

On August 31 I rode up  the KjarS Iii-rer, accompanied by my guide, 
and took observations along the course of this stream. Near Ornolf- 
stadir the bed of the river becomes rocky, and there are many small 
fallsaiiddeepholes. But it wasmy impression that asfar a s 1  rode (soino 
distance beyond the Ulre Falls) there are 110 better spawning places 
than farther down near Nordtnnga. I made rain attempts in different 
places to catch fish with ff ies or  artificial fish, ancl nowliere conld I (lis- 
cover the slightest trace of fish. My- guide had no time to take me  to 

' 
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the upper fishing places, because erery man y a s  needed in the hay har- 
vest. 

Near Hri t  Avellir there are considerable salmon fisheries, which are 
carried on in a rational manner by the owner, Mr. Fjeldsted, who,more 
than most of the Icelanders who possess salmon fisheries, has given 
some attention to the matter. According to his idea, the salmon enter 
t h e  mouth of the RvitS as early as April. I n  1884 the small salmon 
came first, while generally the larger ones are the first; last year the 
large salmon did not enter the river till July, while generally they 
come in May. Mr. Fjeldsted catches the largest salmon in the Grim&, 
weighing on an average 30 pounds apiece. Mr. Fjeldsted has seen pal- 
mon near his farm as early as August and September. On September 
6,1882, he found salmon eggs in the HvitfL, and September 0 he found 
salmon eggs in the stomach of a silungur, which, therefore, must have 

.eaten of eggs which had been freshly laid. In 1878 he foundeggs in the 
spawning places on the 20th and 29th of August. During severe win- 
ters Mr. Fjeldsted has seen niasses of salmon eggs, frozen together, car- 
ried away by the current underneath the ice. According to his idea, 
the joung salmon had already left the river and gone to the sea, so that 
I would hare no chance to see any; and true enough, in spite of all my 
*eEorts, I could not discover any. Mr. Fjeldsted has given m e  some 
general idea of his fisheries during the last 6 e ~ e n  years, and termed 
them, in lS'iS, tolerably good; 1S79, poor; 1SS0, poor j 1881, rery poor; 
1882, Per: poor ; 1883, good ; and 1SS4, very good (900 fish). 

Faxther up the Hvitfi and in the TverS they use besides seines also 
small nets, which are set from the shore or from a IittIe stone dam, and 
which are kept extendedbj the current. The fish going along the banks 
stick fast in the meshes. Most of the fish, however, which are caught 
in these small nets are trout. These nets are probably the model for the 
so-called k r o g n ~ t ,  which near HvitArellir is used for catching salmon. 
This net has two arnis, the longer measuring G fatlioms in  length, and 
the shorter 2* to 3 fathoms. The width of the meshes is 24 inches, and 
the net is 55 meshes deep. Such a net complete costs from 35 to 40 
crowns [about $101. For a weight a stone is used. This net is not set 
directly from the shore, but from a stone dam extending from the shore 
some distance into the stream. It has two openings fo> the current to 
pass through, and across these openings nets are extended to catch  an^' 
fish which might possibly escape br that way. The two arms of the 
net form a sharp angle. When the fish push agahst the net they Press 
it into this angle and are retained there. The fish are taken out of the 
water from a boat, the net being lifted up after the arms hare been 
drawn in. 

I heard many complaints of the seals a t  Hvithwllir. The large gulls 
also il~jnre the salmon fisheries, as they strike the salmon in the neck 
when thex nre in shallom mater. Both gulls and eagles render the sal- 



168 BULLETIN OF THE IJNITED m&rm FISH C O M ~ S S I O N .  

mon unconscious by strikiug them with their beak, and then drag them 
on shore, whrre thex devour them. 

We crossed the r i rer  Dear Grim&, where some small trout were 
caught, but where we did not find any salmon as we had expected; and 
by way of Andakill reached Grund, on the Skorradals Lake. In  its 
western portion this lake is 12 fathoms deep, but a t  the other end 
i t  is said to  reach a depth of 20 fathoms. It is said to  be 2 s  Daiiish 
[about 12 English] miles long and of coiisiclerable breadth. The 
mountain-trout found in this lake are called IZ&iZung, and frequently 
some are  caught weighing I) pow~ds. I n  this lake the trout uerer bc- 
come so large and fat as the Iuountain-trout. I did not succeed in 
catching any fish. The water of this lake is w r y  clear, and here aut1 
there on the bobtom may be seen patches of M~riophyllum. Tho 
IZhsiZzcng is said to spawn on stony lJottoiii during September and Oc. 
tober. 

In  the r i rer  Lax& tlierc were caught in 1854 about 2G0 salmon m a r  
LeirB. The fish go up  as  high as  the Eirafos Falls. Great complailt 
is made of the seals, of which I noticed Eereral hundreds. The riviBr 
Lax6 bas an excellent; fall towards the sea and forms a series of liat- 

nral steps. The salmon can easily leap all the falls formvd 1)ir theso 
steps. The river has a tribiitary called the Eaugdh, which comes fro111 
the small lake Medallfell, to which the salmon ascend, and are caught 
in a salmon-trap at the place where the rirer lea~-es the lake. The bot- 
tom of the river is partly lava and somewhat loose masses of' rock. The 
salmon do not ordinarily ascend this river till about the 10th of JUUC, 
but occasionally they come as early as  the 25th of May. The largeht 
number come from June  24 till July 1, and about August 20 thcy stop 
coming. I n  18S4 about 700 salmon were caught, but amoug these theio 
n-ere many small fish which should never hare been caught. There aio 
also many salmon-trout, but only fern mountain-trout. Sira Tliorliil 
Bjaruasou, of this place, thinks that  fishing is carried on to excess, a n d  
tliat this is probably owing to the circumstance that  the fisheries I l a w  
been let to Englishmen who clid not h o w  how to fish, while they paid 
€rom SO0 to 900 crowns [about $2251 for the summer season. Seals :ire 
not numerous in this rieighborhood, as they are hunted a good cleal. 

Thingvalla Lake is said to  cover an area of from 4 to 5 Danish square 
miles. Its depth in the northwestern portion is said to  be SO fathoms. 
In many places the bottom consists of sand andgrave1,but generally it is 
;I lava bottom with numerous fissures, nere and there i t  is covered by 
vegetation. Unfortunatdly the continued bad weather I~reveiited me 
from making marig observations. We could barely undertake a little 
trip in a rom-boat. All the following information was furnished by 
Sira Jens  Phllsou, who takes a deep interest in the  fisheries, aut1 mlio 
may be considered entirely reliable. The iiatural coiiclitious of the 
Thingralla Lalie (the most important lake in Icelaud) are, moreover, so 
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well known in their general outline that it' .is not necestary to give R 

detailed clescription. The fish fouucl in t h i s  lake are the following : 
Tho trout, when it comes up the Oxark River to spawn. It reaches a 

weight of 23 pounds. By fishing through lioles in the ice a number are 
caught weighing 20 pounds each. The spawning season lasts during 
Septem1)er and October. It begins about September 15, and goner- 
 all^ ends in Norember when ice begius to form. Tho trout does not 
like ice. The trout are also said to  span-n in shallow places near the 
shores of thc lalic. It could not be ascertained when the yoi~ug fry 
leave the river. 

Tho hlekja reaches a weight of' from 1 to 7 pouncls. During sumnler 
some of them go up the ril-er. T l i e ~  are generally caught near tlie coast 
in shallow water. Of late years attempts hare  been macle to catch 
these fish farther out, a t  a depth of lkom 20 to 30 fathoins, with lines 
-haring froni 600 to GOO hooks j but these attenipts havc not been suc- 
cessful, only about ten fish having been caught. The blcliju spawn after 
Ju ly  15, aiid the spawning season is at its lieight froin July 20 till 
August 1. The spawning place is about half :b milo from Thingvellir, 
and has a stony bottom. The spawning season is, a t  clifiierent plaew, 
continued far into September. The fish are fattest i n  spring when tlie 
ice begin8 to break. 

Tho dcpZn is a smaller fish, about 12 inches long, and meigliiiig 
scarcely one poiiucl. Rlr. P,C1lso11 thinks that  i t  is R sniall trout, while 
others are  of the opinion that  i t  is a scl)ilr:ito species. These fish are 
caught a t  the southern end of the lake. 

Tho ~)tztrta is about G or S inches long, and looks like a young bZel,jiti. 
It is said to  spawn from the middle of Septrnibt.r till Xoreniber, a t  the 
same time as tho trout. 

I had an opportuiiity a t  this lake to see some of these fish in siiiglc. 
specimens. The summer muria is certainly 01115- a J - O U U ~  bielgk, and i t  
is tliereforc also called tho ( 6  barren wzwta.~, Tile blekja which spawlls 
in July has n red belly and whitish firis ; but those which spawn in m- 
tumn hare a lighter color and their fills are not white. It is i)robable 
that  the ble7ija which spawns in sumu~er  comes from the clew sea. 111 
t h e  stomach of the blekja which I examilied I found a greilt II laW s11ails, 
and in the trout I found many youug blelija. 

Prom Reikiayi]: I sej-eral times Visited the river Ellidark and 110- 

ticed its course and its tributaries, but without making a thorough ex- 
amination of it. I t s  WOdth of salmon is owing to the faf-orable condi- 
tion of its fall, and to  its bed of ]a\-a with UUIMYOUS liidingplaces. 
The salmon fouiid ill this riyer slid its tributaries are said to be sinall. 

From the nbo1-e it \rill large ~iniiiber of tho 
Iceland lalies and rivers. It is true that I failed to  visit some import- 
ant  rivers, like tho Tor& an(1 the Olufsfi, alld th:tt 1 did not eSanliIlf3 
the T ~ i n g v ~ i l ] : ~  Lalie as thorciiglily as 1 IYOUld likU to have dOUC ; but 
my tilue mas limited, and, even if I liacl lint1 sufficientJ time, t1rc nnfil- 

See11 that  I visited 
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uorable weather which prevailed in the southern part of Iceland during 
1884 would have seriously interfered with my observations. Investi- 
gations of this  character shoulcl be continued for some length of time 
before definite results can be reached, and repeated visits should be 
paid to most of these localities, and their iiatural conditions should be 
examined more thoroughly. I felt this particularly on returniug home 
and looking over my notes and collections. There is no doubt that 
another visit to Iceland, macle about a month earlier than my visit and 
extended to some rivers and lakes which I failed to see, would serve to 
furnish a more reliable basis for Observations. It should not be forgotten 
that this is the first attempt which has ever been made t o  describe the 
Iceland fresh-water fisheries. Neither Eggert Olafson, Bjarne Poulsen, 
nor Faber ancl others hare given reliable ancl full descriptions of these 
fisheries, and of the natural conditions under which they are carried on. 
I had to begin from the very beginning, and had no per-ious observa- 
tions that could in any way be relied on, wherefore my work mus t  be 
considered as merely a first attempt. 

It is quite natural that, in view of the large number and extent of 
the rivers and lakes of Iceland, and of tho vast quantity of water con- 
tained in them, at  least during part of the year, we should inquire what 
economical n l u e  they possess as fishing waters. I t  should at  tho same 
time be remembered that something more than water is needed for the 
life ancl well-being of fish, and that the weather ancl the character of 
the land surrounding the water are of the greatest importance. The 
weather prevailing in Iceland at certain seasons of the year proves R 
great hindrance to the life of fish, aiid the character of the country has , 
a great influence 01: the number of fish in the fresh waters of Iceland. 

The cold weather not only hinders the development of plants and 
the lower animals in the watercour5es and lakes, but i t  also produces 
I)hysical conditions which hinder and cleslroy the liSe of fish. It is an 
old saying in Iceland that those rivers which come from the mountains, 
and which have a whitish color from the inorganic iuatter which they 
carry, nevertheless contaiii salmon, as these fish do not seem to shun 
l n u c ~ y  water, especia~ly if througli it they cau rea& clear water- 
courses which they like. But most of the mountain streams are so cold 
the greater part of the year, and hare so much ice, frequently just be- 
fore s u i m e r  sets in, that tlic spawning salmon and the young fry are 
exposed to considerable danger. The ice clams up the mater and dis- 
turbs the bottpm, carrying along stones a n d  gravel sucl forming new 
channels for the water; and it way well be said that where the ice is 
found in large masses the fish decrease in number. If the cold weather 
continues for any length of time much bottom-ice forms in these waters, 
xhich, when milder weather sets in ,  rises from the bottom, carrying 
away sand and gravel and the fisli eggs which wiy be concealed in it. 
This influence of the ice ou the life of fish has been obserred in several 
waters, and in Iceland this is R matter of coiisiderable importance. 



BULLETIN OF THE UXITED STATES FISH COMMISSION. 171  

There is, moreover, a good deal of rain gud suow in Iceland, and all 
the watercourses are therefore quicklj- filled with water a t  the t ime of 
the year when the current becomes stronger. Xome of the water- 
courses, therefore, ha\-e an entirely difTerent character in winter from 
that in summer and spring. It is also vel1 kriown that when there is 
much rain even the smallest brook in Iceland becomes a rushing tor- 
rent which is dangercus to pass. As the mass of water rises and the 
swiftness of the current increases, the fish of Course find it exceedingly 
difficult to maintain themselves iu such streams. On t h e  other hand, 
low water in summer will, on account of the pure aud transparent 
mater of many streams, render it difficult for the fish to hide them- 
selves. Unless they find hidingplaces on the bottom, they ail1 be. 
come a prey to their pursuers. Many Icelanders say that, owing to 
the clearness of the water in the fishing places, the salmon are spied 
from some projecting rock before the net is cast. 

The nature of the surrounding country is a t  least of as much impor- 
tarice for the life of fish as the weather. The salmon maters of Iceland 
cannot expect much from the surrounding country. Vast deserts, often 
covered by enormous masses of snow, or consisting of nothing but 
atone and sand, with a, very scanty vegetation, are not favorable to 
tho development of animal life. The valleys are limited in estent, and 
contaiu but little humus or vegetation where animal life can develop. 
It will, therefore, also be seen that whererer the streams and lakes 
contain many fish there will be a good deal of grafis and many bushes. 

The character of the Iceland streams varies a good deal. There are 
some which flow gently through a flat country; and there are rushing 
mountain torrents, which flow rapidly from their source to the place 
where they empty into the sea. These latter must be considered as 
being very poor fish-streams. There are other streams which have a 
rapid current, but they have along their course calui place8, wit11 a 
gravel or sand bottom, awl holes and depressions, vliere the fish can 
during the daytime hide in deep water. These streams are better 
adapted to fish as the number of theso holes increases j that is to say, ’ 

if they possess other couditions which are necessary for the life of fish. 
TI)? Iceland streams hare one adrantage Over the streams in the rest 
of Europe which contain SaImon, as their bed for long distances is filled 
with lava, or as the stream has talcen its course over lava-beds. The 
fissure@, holes, and steps of the lava not ouly furnish excellent hiding- 
places in these clear streams, but in lava-beds springs are frequently met 
with whose temperature remains nearly the same all the year round. 
The importance of this circumstance in a country like Iceland need 
hardly be explained. It may be proper, however, ill this place to con- 
tradict the common idea that warm springs are particularly favorable 
to the derelopment of the life of fish. Warm water mag accelerate the 
hatching process of fresh-w,itter fish Spawning in winter, but this is 
more hunnful than helpful, because the early hatchifig of the salmon 
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eggs would expose the soung fry to great danger n-henorer there wa5 
a thaw in the tributaries where the water is not narmecl from hot 
springs. It is erident, howerer, ou the other hand, that  there is some 
truth in the old saging that fish in vatercourses warmed by hot springs 
gct fatter than fish in common watercourses, as  warmth increases the 
lower animal life, :ind thereby produces more food for the fish. 

I hare in several places in Iceland caught fish iu watercourses whose 
temperature mas l o r ,  which had a very bnrreu bottom, and whose bur- 

rounding country v a s  bare of plants and auimals. Under these cir- 
cumstances the number of fish was small, a s  they were obliged to g o  
oyer a large area, to get their food. They were a l w a p  half starved aud 
w r y  lean. Their stomachs contained all kiuds of small animals which 
the wind had cast into the water, such a s  beetles, gnats, spiders, and 
flies, and also all sorts of articles carried away by the water, as pieces 
of ivood, leaves, buds, &c. This shows plainly that, although these 
streams may ha re  a great deal of mater, the number of fish in them mill 
be limited. 

There is another circumstance connected with these streams which 
should be noticed. They vary in course of time, often to such a degree 
as critirely to  change their character as fish-streams. The Norwegian 
geologist Belland and the Icelander Thorraldur Thoroddsen hare 
shown that  those fiords into which niountain s t r e a m  cmpty have grad- 
ually bcen filled by the mud and gravel which these streams carry. 
A t  the mouth of such rirers there are large masses of sand, which h a r e  
gradually filled the fiords into which these streams cmptg, while the 
dear rivers empty into deep fiords with an unobstructed mouth. The 
HBraclvatu has heaped up large masses of sand a t  the bottoni of the 
Skagafiord; the same applies to the Bland&; and the HvitA has carried 
so much mud and sand iuto the Borgarfiord that, according to  Thorodd- 
sen's statement, small boats cannot enter when the tide is out. But  
the  salnion innst  linve a free current and fresh water in the mouth of 
the river which it visits; and wherever it finds sad-dzif ts ,  miic~, &e., 
it mill keep amay. It is orident that  these circumstances, in rirers 
like the Bland&, decrease the number of sal*mon. This is certainly Dore 
likely to be the reason for this decrease than the castiiig of peat ashes 
into the water, the digging of peat, or noise. 

The Iceland lakes are of considerable importance to the fresh-water 
fisheries of this country, as  they contain a yast number of trout and 
mountain-trout, which form the object of fisheries, but not to  such a n  
exteitt <as might be desired. In some placcs the farmers go u p  on the 
high platcans to fish iii the nunieroiis lakes, and bring home a, large 
quantity of dried, salted. or fresh trout. It is a fact that the life of' fish 
in these, a s  iii nearly all tlie fresh watcrs of' Iceland, is dependelit on 
the cnormoiis inasses of gunts aud flies found iiear them. The mouut- 
nin-trout, especidlg, lircs 011 these insects and roots in the bottom, 
which is lillcd with tho larvz of flies. I hare oxamined several fish 
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from these lakes, and h a w  alwaj-s found the stomach of the iiiountain- 
trout full of insect l a r v s ,  while the stomach of trout contaiued snails 
ani1 soine young fish, generally the young of the monntaiu-trout. 

The Iceland lakes which I risiteii greatly resemble each other, aud, 
prolierly spealiing, there are only t h e e  which are distiuguishcc1 froin 
tlie others, namely, the BIsvatii, the Srsrthrvatu, aud the TBiagvalla. 
These three lakes 1im-e much iii conimoii, particularly the circiimstnlice 
that  subterranean springs will furnish all the Sear round a supply of 
evenly warm water, and t h e  m a u ~  fissures and h d e s  which scq-r’c as 
hidingplaces for the fish, arid to n certain extent nialie 1111 for the lack 
of veget a t‘ loll. 

B u t  the lakes have another advantage. I do not refer to tlie sayiiig 
so  commou in Iceland, that  all watercourses which spring from lakes 
containing fish will hare  fish, because I am incliiied to the opinion that 
tlie fish rather come from the rivers into the lakes. Soine small lakes, 
however, are of importance to the salnioll rivers to  which they belong, 
if the salmon can get up into them or pass them. These lakes furnish 
a safe place of sojourii for the salmon which during the course of the 
suinmer have gone u p  into fresh water. The remarkably clear water of 
the streams, their low water at certain season of the year, aiid the  ease 
with which fishing can be’carried on in them, are very dangerous to the 
salmon when about to  spawn and propagate its species. I f  the salmoii 
can hide in a lake while its sexual organs are appro;idiiiig maturity, 
there will bo all the inore prospect that  it will spa~11. Such a lakc 
ueed not be particularly large, aucl in Icelaiid o mideuing of the streaul 
or an inaccessible canroil between the rocks will yield good results, 
which will be still further improred if’ the bottom contains lava. I t  
will bo found tliat some of the best salmon waters of Icelmrl shorn these 
~~ondi t ions ;  as, the LaxR in the Tiiigiire district, the Lax5 near Zfuna- 
fiot, tlie Lax$ near Kjos, arid t h e  Lash (Ellidarb) uear Reikiavil-. It is 
not 1)s accideiib that  these rivers haye got the iiame “ L a ~ A ’ ~ - s a l ~ ~ o ~ -  
river. The chief tis11 of economic value f ~ u i l r ~  ju the fresh waters of 
Icelaud are  the salmon, the trout, aut1 tho  mountain-trout. There is 
also a variety of the eel which is peculiar to rceland. Of other fresh- 
water fish, I mlglit weiition the &mterosteus ucukattis, wliicli, Iiowever, 
is of but little importance. 

Both the rnount?in-trout and tile trout aro iiidiglbiious in the fresh 
Waters of Iceland, and do  uot Jcilse them-that is, tilere are tribes of’ 
these fish which a1mq-S relnaiil the water \-vhere tllc5- hare been 
llatclled a11~1 hhve growl1 t o  matnr+ity. But, besides tllesc there aro 
1 IjbetJ, both of trout and moLintaiu.trout, which .for a tinie stay iii  the 
sea, aucl i.vhjc11 go into fresh water only to spawn. It is cliflicult to as- 
certaili h o n ~  far out to se;L they go, but nearthe Ofiord I hare observed 
all the varieties of tile trollt and one variety of tho mouiitaiu-trout, 
either I I i a ~  observed the 
881118 iu the Southland, and i t  is nothing strange to see the mountain. 

the fiorcl or going lip into the streams. 
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crout go from the seas which surround Iceland up into fresh mater, at3 
'has been seeii on the coasts of Xorway, Finland, and Spitzbergen. 

It is well known that the salmon go iiito fresh water solely for the 
purpose of spawning. For this purpose they come as early as April, 
and continue to ascend the streams till August. We do not, however, 
possess any absolutely reliable information in this regard, and it must 
be presumed that the ascent of the salmon in the Iceland maters is very 
much influenced by the weather. Not much is known as regards the 
spawning season, bbt it scarcely comes before October,although, as has 
been said above, salmon eggs have been observed in the HvitiL in Septem- 
ber. It is possible that there is some mistake about this, as probably also 
with regard to the statement that spawning salmon have been noticed 
in the mouth of the rirer. It must be supposed that the salmon eggs 
found in the mouth of the river, if they really mere salmon eggs, were 
dead eggs, which by floods or in some other way had been carried away 
from thc spawning places. The common people in Norway also fre- 
quentIy cite the presence of eggs in such places in proof ofthe assrrtioD 
that the spawning places of the salmon are at  the mouth of the river, 
or even on the shore; but A. Landmark [the Norwegian inspector of 
fisheries] states distinctly that such eggs am always dead. 

It is very difiicult to obtain anr information regarding the spawning 
season of the fish in the various Iceland maters, because very few Ice- 
landers have much knowledge of the life of fish, or have any idea of 
the importance of such knowledge; and from the same causes it is of 
course still more difficult to find out how long the young salmon stay in 
fresh water before they go to the sea. It is of no little importaiice to 
obtain some light on this subject, for if the soung salmon stay in the 
rivers €or a considerable length of time before they go to sea, they are 
exposed to the numerous dangers of the Iceland rivers. In  Scotland, 
owing to the favorable conditions of food, salmon develop in from 14 t@ 
25 months. Landmark thinks that in Norway i t  takes 12 months longer 
than in Scotland; and that hardly any young salmon in its silvery 
traveling dress, which the English call '4 smolt," goes into the sea before 
it is two gears old or more. I do not put much faith in the rarious 
statements regarding this subject which I have heard in Icelancl, as I 
'have not met a single Icelander who showed any familiarity with this 
subject. Thus I hare been told that Englieh amateur fishermen hare 
from t ime to t ime caught smolts, which, according to English custom, 
they agaiu threw into the water. But it struck me as very strango 
that nmoiig the thousands of fish which passed through my hands in 
1884, I only once found a young salmon (near Laxamyri), and this fish 
was still in its trout stage. It might be supposed that the young sal- 
mon of the Iceland streams went to sea a t  an early age, owing to t h s  
lack of food and the unfavorable u&ural conditions. 

The apparatus which the Icelanders use in the fresh-mater fisheries 
arc not of a nature to cndanger or exhaust the fisheries, and it certainly 
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cannot be maintained that the decline of the salmon fisheries is caused 
by the  apparatus. A11 the nets are either incomplete or so poorly made 
that they barely answer the  purpose. The stationary nets are, as arule, 
too small, and the seines do not float vel1 in the water. The mate- 
rials (hemp, wool, wood, aiicl bone) do not a t  all answer the require- 
ments of modern fishing apparatus. I will onIy mention, as an illustra- 
tion, that the bones which are used as sinkers scare away fish that 
are RH shy as the salnion is known to be, by their white color. The 
salmon.traps near Laxamxri and Ellidarb do not deserr'e any special 
notice. It is a great mistake, howerer, that salmon are Srequently 
caught in Iceland with hooks by beating the water a t  hap-hazard, a s  
these hooks enter deep into the body of the salmon and entirely spoil 
Its appearance and value. 

As the salmon fisheries are a t  present carried on in Iceland, there is  
no danger that the salmon mill be esterminated. But many Icelanders 
cannot see a salmon within their reach without killing it. They have 

.no idea of leaving the fish in peace during the spawning [season j and 
although there are lams on the subject, many Icelanders pay little at- 
tention to such regulations. The apparatus are frequently lefb in the 
water SO long that they are iu danger of being lost. I n  spite of the 
many complaints of the decline of the salmon fisheries, the IceIanders, 
who in many other respects hare to reIy on their ovn  resources, have 
no idea that much could be done tQ improve matters. In  olden times, 
when the salmon were not an article of trade but only an article of food 
for home consumption, there mas some meaning in the regulation that 
the salmon 8honld bo allowed to go into any man's waters. At  the 
Present time the alternative is, either to let the entire country enjoy an 
economical adwntage by increasing the value of the diff'erent waters, 
O r  to let each Icelander hare a salmon in his own pot. This may be. 
Pleasant enough, but a mise economy would prefer to increase the value 
of all the waters. 

Some choice has also to be made betweeu tho salmon fisheries and 
the seal fisheries, if the former are to be preserved and d e ~ e l o p ~ d .  
-&re likewise me are coilfronted by an old saying Thich is quite com- 
mon in Iceland, namely, that crerything is good as i t  has beell handed 
down from olden times. This may have been true enough until the 
exportation of salmon assumed larger proportions; and i t  mag still ap- 
Ply to the seal fisheries, but certainly not to the salmon fisheries. If 
the Iceland salmon fisheries are t o  be preserred and doveloped, the 
seals sho~ild be hunted at all times and in erery Dossible \ray. The 
seals destroy a large quantity of salmon. They eat IlearlS all fish, but 
they prefer salmon, for the same reason that me like salmon if  me can 
get it. Seals may, therefore, be observed a t  the mouths of all sa lmo~ 
ril-ers, aud if they chase them LIp the rivers, they hare certainly pre- 
viously decimatecl them. A siniple sum will illustrate this, and, to LIU- 

derstand it, i t  should be romenibered that it is a natura1 necessity for 
the salmon to go up the rivers. Let us suppose that a man every Sear 
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kills 100 seals, and that lie gets 10 crowns I$2.GS] for each-a price 
which, however, he will rarely get in Icelaud. This yields him a net 
income of 1,000 croTns [$%SI. I will further suppose that  these seals 
have lived 4 months (120 d q s )  near the mouth of some river, and that 
every day each sen1 has devoured 5 pounds of salnion. They WOUM, 
therefore, have destrogetl 60,000 pounds of salinon: to the value of about 
80,000 crowns [$3,3GO], a t  a low calculation. It 1s easy to draw the moral 
from thc above. 

I t  is uot easy to say what income the Iceland salmoii fisherics yield 
at  the present time; or, a t  least, I am not in possessio11 of the iiecessary 
data. I t  is fiaid that  about 500 tons of salt salmou are exiportclcl ercry 
year. This is certainly not much, but in time this qnaiitity might bo 
increased, and  thc salmon fisheries wo~zltl certainly yield better results 
if the salmou were properly treated. This should Le the aim of all 
progressive fishernien in Icelancl. among  other thiugs I WOUICI recoiu- 
mend packing in ice, slighter salting, and snioking. The question of' 
packing salrnon in ice is a t  present discussed in Iceland, but 110 definite 
conclusion has as Set been reached. A t  present the Icelanders salt ' 
their salmon too much, antl most fish dealers would prefer salmon 
which is not saltecl so uiuch, as salmon satltecl in this miliner are uot 
so valuable as an article of trade. Hence, i t  would be wort11 while to 
try a better method of salting. 

One difficulty, however, will a lwap  hare to be contended with in Ice- 
laud : the fishing places are generally at  n considerable distance from 
each other antl from the trading stations. Transportation becomes es- 
pelisire and difficult it' the fish (as should a l w a ~ s  be done) are salted or 
paclted iu ice immediately after they are caught. 

The seal fisheries should be free to every OIIC, SO that tlie greatest 
possible riuinber of seals vi-oulcl be destroyed. As both tlic trout and 
the i~ionntaiii-trout are dangerous enemies o f the  eggs and the J O U U ~  

of the salmon, they sliould not be protected. The trout fisheries should 
therefore be free, except in the spawning pl;icc~ of the salinou, from 
September till J l n ~  1. The people liviiig dong  the saliiion strentns 
would therefore not lrave to forego the pleasure of eating fresh fish. 

Tlie deep Thingvalla Lake, which contains a great iuaiiy fish,  is a lake 
where sillinon might be ititrocluced witli advautage. It is well known 
that in some inlaud Iiikes there is a variety of tlic salmon which never 
goes to the sea, and of 2111 tlie Icelarid lakes tho Thingvalla Lake is the 
one particularly adapted to this kind of salmon. For this reasoil about 
3,000 nearly-hatched saliiion eggs were, during the winter of lbS4JS5, 
brought to Thingvellir, where they are further developed, and the j oung 
that  are hatched will be placed in the Oxarh. It is the iiiteiition to 
place several thousaud young salmon in the Thiugvalli~ Lake every year, 
and thus to proviclc this lake with a good stock of this fish. 

There is but  little occasion to mako experiments in iutroduciug finer 
kinds of fish. The fern kinds of fish found in Iceland are all of such 
excellent quality that  i t  would hardly pay to introduce others. 
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66.-FISH AND OYWTEB CULTUl lE  I N  TIIE I'ISOVINCE OW VENICE.* 

B y  A L E X A N D E E  P. NINNI. 

PISII-UULTURE. 

The Lagoon of Uaorle is situated betweell the lower portions of the 
rivers Livenza and Tagliamcnto, and is laved by the waters of the 688 :kt  

t h e  ports of Falconera and Baseleghe. Several streams empty into it, 
producing a hurtful mingling of the waters sild hindering their course 
at the time of liigli wat,er. 

By the law of June 25, 18S2, a portion of this territory, containing a 
po~)iilatiou of 30,356, IViIs comprisrd in the first ivorlrs of public improre- 
uierits; a i d  the firm of Grego, in 1583, presented a, memorial to tlie 
lniiiistry OS public mor!rs, tlirough Mr. I~iOnellO Grego, making the 
proposition (which was accepted in a general wizy) to convert the lakes 
:mtl swamlm into fish-ponds, iustead of t:itlier filling tliorn or laying 
them dry by a rnechanical process. In this way i t  was thought that tho 
o1)ject which tile law hilt2 in view would be rcacI~e(l, vie, to remove the 
miasmatic emuvia develolJed by the mingling of fresh water with the  
w%ters of the sea. 
In constructing the large fish-poncl, all the Sresh water would be 

NelJarated frotn the salt mater, thus prorenting the geueretiou of dain- 
gerous elI2nvia7 it having bec?u shown that low grounds iuclosed by 
ombankincuts aut1 covered only by sea.water do not, show these miasms, 
but are always found to be in :I satisfactory hygieiiic condition. 

As this fact cannot be doubted, the question mould have to v i ~ m ( 1  
uot ouIy from ;I liygieiiic but also from a11 ccoiioniicaI poiilt of \'ie\v, 
~vliile the  probleiii coulcl be Bolved, in part a t  least, with a very sluall 
c q m s o ,  by utilizing tllese vast marshes for the raising of fisl1 imtead 
of recloiining thein. 

In consideration of' tliese circiirmtauces Messrs. Greg0 illtended to 
(1eToto to fish-cnlture and sl1ull.fish cultiire a, large part) of their marsh 
Property. 

I at  once made a 1)relirninary vifiit to tho locality in question, having 
t h e  good fortune to be accompanieit by Messrs. GiuseppB and Lionello 
Grego, fromi mhonl I was able to obtain ti11 tlm needed iuibrmatiou. I 
commerlccd my jonrney a t  Val Nova (belonging to Grego). This is a 
fishing and I~nnting groant~ which comrs 6,60737 square rods. 

* ppbgctbipGp ealalldarc irC pc8c;ooltl,rn cd ifhtpodurro Iu cooloocdturu ne1 fondo situato mi 
cfioylo it& Dietvetto di I'ortogruirvo, l'rociiiciq di Vmczia. 

--__ 

comu,ci co,lsllari di ~;lcgugnana 
%XKIO, 1885. l'rinlsllatod from tho Itdiuu by HXRMAN JACOU~ON.  

Bull. U. S .  33'- O., 86-12 
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The importance of these grounds will be be seen froin the following 
data: 

Approxiniato quantity of young $ah plantod or which could be planted ill Val Nova. 

- 

- _- 
Clixgsophrgs ourota ___. _._ _ _  . . . . ..._... _. . . . . .____. ..__ _ _  ..._.. .____. ..___. 
Mln~ril uuratue .... . _ _  _. _ _ _ _  ._ . ._._ _. . . _.. . __. ..._. . . . . . ..._ .-. .---. . . . . ..__. . 
Mi& cafito _ _ _ _  _ _  . _ _  . . ~. . __. .____. .___ __. . . . .___. . . __. _. __. .._ ._____.___ .._. 
Nugil sa iens. ~. ~ ~ -. . . -. . -. . . -. . -. . , . -. . -. . -. . . -. . -. . . -. . __. . . . - -. . ~ -. . . . . 

Kind of fish. ---I-- 
40,000 150,000 
120,000 200,000 
170,000 400,000 
300, 000 400,000 
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- 
Kind of ash. 

- 
Chryeophrys auratn. .......................................................... . Mugilauratus .............................................. .-,.. .............. 
Mugil capito .................................................................. 
MugU salicus .................................................................. 
Mugil cuphslus. .............................................................. 
Labrax lu ue .................................................................. 
&la ...................................................................................... Mugil c~ioPo. ................................................................... 

Annual 
Capacity. product. 

Eilograms. 
(100,000 36,000 

1,000,000 bO,000 
3,000,000 33,000 
4,000,000 50, ooo 
100,000 25,000 
150,000 a, 500 
100, 000 a, 250 

30,000 

In this calculation the smaller fisheries have not been taken into ac- 
couiit-such as tho fisheries for Bobius ophiocephalus, Atherina, Carcirtus 
m m a s ,  &c.-which ought not to be despised. 

That the conditions of this site are most favorable appears not only 
from practical ObservatirJnS, and from those which I made during my 
visit, but also from a comparison with the adjoining Val Nova and the 
grounds which it is proposed to inclose. 

In the first the Mugit cgIm,lus, when one year old, weighs 8 to 9 ounces, 
i u  the second 12 ounces, and when two years old it reaches the weight 
of 35 ounces. A larger size and heavier weight are also noticed in La- 
h a x  lupus, Mu@ chelo, &e., of the same age; 

These facts may be caused by the absolute liberty which the fish en- 
- joy, and if coinpelled to remain within an inclosure tho fish would hot 

find themselves under the same favorable conditions. But I believe 
that it is sufficicntly proved that this nom locality oflters all the condi- 
tiolls necessary for the growth of fish. 

The expense of inclosing this valley will be very consider?ble. The 
elrlbanlimeiit surrounding it should be 24 meters high, and on the side 
where i t  is most exposed to the prevailing winds it should be Covered 
wit11 Istrie stone, of which 1,000 cubic meters will be needed, Costing 
64 lire [about $1.301 per cubic: meter delivered. From an WProximato 
ca'lculation made by Mr. Lionello Greg0 it appears that the entire ex- 

' 1)eU8csI including embankments, five sewers, ditches, fish-pollds, (1 I d -  

ling-houses, SSC., would not be much more than 2OO,OOO lire [about 
$40,000], a sum which must be considered small cornparod with the re. 

\ S U l l s  which may be obtained. 

OYSTERS. 

From ancient times there have been' oyster-beds in the Venetian la- 
goons, on which oysters four to six months old were planted which in 
a very short time became fit for the market. These places not only sor\7e 
as oyster reserves, but also as parcs for reproduction, as the oysters 
flourish here to p roma,rhMe degree, and sound spawn becomes fixed 
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to poles and fragments found a t  the bottom of the water, so tliat rrery 
available surface is soon covered with diminutive oysters, which in i l  few 
months have reached a considerable size, and have a very fiue flai-or. 
Shell-fish culture in the estuary, from reasons more or less well knomn, 
is at present in a state of decline. 

There axe in our waters two kinds of oysters : the sea oyster and the 
lagoon ogster, there being two varieties of the latter kind, namely, tlie 
marsh oyster and the canal oyster. The sea oysters equal the lagoou 
oysters in size, but do not have so fine a flavor, as owing to the different 
food they liave a somewhat sharp taste, described in the vernaculiir of 
tlie district by the term “nzarinazzo7, (flavoring of the sea), wliich is uot 
pleasant to epicures. This kind is at  the present time found in tho sea 
in considerable quantities, and also forms more or less extensive beds, 
which, however, hare been almost exhausted by the fishermen, owing 
to the grmt demand for oysters. 

Among tho lagoon oysters the most highly esteemed are those talien 
in swamps which are not very deep. They have a pleasaut flavor, a dark- 
green color, and equal in price tho best oysters known. Those mollusks 
fbund in the estuaries generally live isolated, arid a t  any early age usu- 
ally become fixed to some little shell of Cardium, Vewus, Trockus, Murex? 
Cerithiurn, &c., which, when the oyster is taken from the water, Till 
always be attached to the lower shdl  iiear its apes. For a tilm this 
oyster was very coinnion throughout the entire lagoon, both in ruiiiiiug 
and stagnant water, but now it  has become less frequent, and, ia fact, 
has almost disappeared from the greater portion of these marshes. 

The threateued destruction of our best mollusks is probably cansed 
by the influx of fresh water in the lagoon, and chiefly by the tracts of 
cultivated ground which bring about conditions which are hurtful to 
the liib of the oyster and other shell-fish. It seems that similar causes 
have niade the oysters become scarce iii otlier parts of Italy. 

This hurtful influence has also extended very rapidly to the lagoon 
with running water, doing serious injury to the ojster grounds nearest 
to the iiiouth of tho port, in which during the last few year8 young sea 
oysters have been scattered, which after a certain time had reached tho 
size and acquired the flavor which is demaridecl in the marlcats, without, 
however, equaling in flavor those raised in the marshes. 

Tbis condition of affairs caused several attempts to restock these 
inarslies, amoug which there deserve t o  be speoially noticed those made 
by Chevalier D’Erco, who, not being acquainted with our peculiar hydro- 
graphic conditions, attempted to pursue in the estuary of Venice the 
method of oyster culture employed in the l h y  of Arcachon ancl along 
the coasts of Prance and Belgium. The reservoirs (claires) of D’Erco 
coustructed along the caual of Sent’ Antonio, near Bnrauo, which 1 
visited several times, proved i i  failure, a8 practical inen bad predicted, 
a8 neither t h e  oysters nor the mussels could bear the [heat of the mu, 
which heightoped the temperatuye of the i trc~os~d yater apd iyxepsgq 

’ 
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its saltness. Wliilu, as a general rule, the oysters in the reservoirs in 
the middle of the swamp perished, excellent oysters, though not in 
great abundance, were taken from the Canal Sant' Antonio. The con- 
clusion which may be drawn from this circumstance is, a$ I have already 
stated, that fresh water is not injurious to the life of the oyster." 

Another experiment was recently made by Count L. Torelli, formerly 
royal prefect of' Venice. He appointed a cowmission, of which I was 
a member, for the purpose of studying the question of oyster culture 
and proposing more efficient means of promoting it. This commission 
went all over the lagoon, looked for places suitable for the reproduction 
and rearing of oysters, studied tho cause8 which are injurious to the life 
of the moIIusk, and reached the conclusion that the principal cause is 
the influx into the basin of the lagoon of fresh water coniing froin the 

' adjoining land, which, possibly in conjunction with otlier less known 
causes, produces a slow but continuous change of the mater, making it 
in many places less and less adapted to the life of the oyster. As the 
la%oon regulations prohibited the inclosing of' this lagoon, in which per- 
k.)~ tho most successful attempts a t  oyster culture might be made, the 
cotllrnission had to exclude -from its consideration this entire vast re- 
gion. The labors of the coinmission were restricted to the lagoon of 

and for this reason it did not visit any localities outside of these 
I limits. 

AS the ministry of agriculture had expressed its desire to promote 
t h  raising of mollusks on tile shores of Italy, and to encourage the 
Planting of new s~iell-fish, it was natural tliat among the persons ~110, . 
Provided with the necessary means, responded to this appeal were t h e  

Messrs. Grego, who asked the authorities for their sup- 
Port, so as to euable them to carry out a plan mliicli would prove a 
great advantage, mt only to themselves, but t o  a,ll the inhabitants of 
this neighbor~lood. 

A distiuiuished and highly-intelligent marsh cultivator, the Ohe~a-  
lier Antonio ~11110, wrote that our sea-doasts in the province of Venice 
?'o 110 h g e r  adapted to the raising and cultivation Of oysters. Both 
b the sanc~ m~iich is brought by the inany rivers emptying into the 888 
alo~lg tliis coast and by strealxis of fresh water, which a~~ouncl in this 
coast region, these coasts have become such as not to justify any ex- 
1)ectations of favorable results in oyster cu1ture.t 

Chevalier Bulla's opinion appears to me to be somewhat too absolute, 
ilg long as it has not bee11 proved by practical osperjmontb but never- 
theless deserves to be taken into account, as COmiUg froill 8 person 
l1:hving great experience in all matters pertaining to the fisheries. 
I must say that I do not altogether share Chovalier Biillo's opinion, 

- attempts a t  oyster culture could be made in bottoms where there are 3 
Bal'auo from Port0 Grandi. 

t1'hG journril Tempo for March 27,1879, NO. 7.7. 
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not such heavy deposits of sand, &c., and as oysters are found in tho 
Adriatic a t  a depth of 30 to 40 meters [about 20 Fathoms].* On the 
other hand, wc know that young oysters have become attached, in the 
sea near Taranto, to fascines placed on banks at  the depth of 30 mcters. 
As regards fresh water, facts have proved that it is not injurious to the 
lifc of the oyster. 

We perfectly agree with Chevalier Bull0 in his advice that the la- 
goons are to be preferred to the coast. Professor 1ssc1, speaking o€ 
oyster culture in tlie Mediterranean, says that the places destined for 
oyster culture should be well protected from the direct action of the 
waves. The most suitable places sliould be loolied €or in the estuaries, 
and especially in those parts of the lagoon which are nearest to the sea, 
and where it is safe to assume that the water is continually rencwed. 

Another reason in favor of this selection must be found in tlie fact 
already referred to that tho oysters from tpe quiet waters of the lsgoon 
liare a far better flavor than those from the sea, and are therefore more 
sought after by dealers. 

The above-mentioned conditions are not easily Sound, and I can state 
that one of the very best locations is the one of which I shall now speak. 

I t  was the intention of Messrs. Grego to devote a porlion of their 
property to the reproduction and raising of oysters, and eventually of 
other mollusks. 

The most favorable region, nt least for the raising of oysters, is cer- 
tainly the swamp of Dossetto, and this entire region is called I1 Jlerlo. 

In  visiting this pond wc entered through the principal canal, about 
four meters deep, which empties directly into the swamp. On its side 
tow:irds the sea it has a breadth of about 100 meters, but including 
also the land alongside of the mater its extent is about 1 kilometor. 

 wing to the proximity of the sea, the water is con.linua~~y renewed; 
and, although the avcrage depth of the lake is oiily 38 to 35 centimctcrs, 
the dangers arising €ram stagnant water do not exist, viz, the higher 
temperature and iiicrcased saltness, wliicli in ninny of these swamps 
do a great dcal of harm to fish-culture. 

The bottom of the pond presents all tlie conditions which are IICCGS- 
sary for the successful raising of molluslrs, although s greater depth 
woiild be desirable. Therc are large portions en tirely destitiite of 
inarine vegetation, while otliers are rich in plants, particularly Zostera 
~zana, which T found fresh and lmltliy notvitlistniiding tho heat of 
sumiuw to which they had been exposed during several moliths, whicli 
is another fact tonding to show that tlic temperature of the water is 
not very high. I observed liere and there sliells of difl'erent inolluslis 
( l ' rocl~ua,  Cardium, &e.,);  and alive I found Cerythiuna ofruin D. S.,Nassu 
prismatica, l'roclLm nlbidus, Nytilzcs galloprovinciulis (all young individ- 
ua.ls), and some other species coinmoil in such places. --___ .-______ -_--_-.. _____ ___ 

' Xorm WOI'O also ca11ght ubont tho initltllo of tho Qnamoro. 
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From my preliminary observations I liave reached the conclusion 
that there is sorne diEerence between the two localities Falconera and 
Baseleghe. Owing to various untoward circumstmces,* however, 1 was 
not able to take all the observations necessary for forming a definite 
opinion, and I must, therefore, for the present a t  least, refrain from pro- 
nouncing an opinion 0x1 the subject. 

I hope during the coming year to make all the necessary observations 
on the saltness, tho temperature of the water, &c., without which i t  
mill be inipossible to pfonounce a satisfactory opinion on the suitable- 
ness of different places for constructing oyster-pares, and to express 
my views OD the nianner in which this useful industry ahould be intro- 
duced. 

In oyster cnIture a distinction should be made between places for re- 
producing and places Sor raising oysters ; i t  is very rare to find D place 
which is adapted to both these purposes. I think that the swamp of 
Dossetto is well aclapted to the raising of opters,  but I doubt whether 
they can be reproduced liere ; and to get tlie exact truth of the matter, 
expcriuients should be made. With the view to make success more 
probable, I mould not hesitate to place this. swamp, which is only about 
300 meters from the coast, in direct communication with the sea by an 
artificial canal. I n  this way the renewal of the water would be more 
complete and more constant. In front and by the sides of the mouth of 
this canal oyster-pares mighh be constructed, furnished with small 
canals, by means of which a sufficient level of water might be maiu- 
tained, so as better to protect the oysters from atmospheric and hydro- 
graphic changes. 

The most suitable depth of water both for reproducing and raising 
oysters cannot be ascertained without a series of experiments. In the 
Little Sea of Taranto, aud in the lagoons of Venice, where oysters are 
found, there aro seen in some places near the surface of the water the 
leaves of the Zostern, which grows on the bottom, but near Pusaro, in 
shallow water, these pIannts are not so plentiful (so says Isael). But in 
our case tlie proposed new current would 110 longer permit tlro temper- 
ature to rise too high, and by using little cnrisils for the inclosetl spaces 
intended for reproduction, tho excessive current woulcl be avoided, 
which would carry t h e  oinbryos into the open sea, and prove a liindraiico 
to their becoming fixed to shells and other bodies (anything having A 
rough suriacc), which should be scattered on tlie bott0m.t Tho free 
current in the open part of the pond will increase the depth, thus making 
it ,still better adapted to the purpose for which it is intended. 

Having observed in the Carrozza numerom medusas, which, in sonie 
cases, might prove injurious, I would consider it useful to keep them 

* Arrlong the rost tho delay in sc~nding my instrurnonts. 
t If tho ciirrent is too Ntrong, it will bo ncoossary to provido a lurgor niirubor of 

mother oystors, which it  is not n1w:Lys c:my for an oy8tcr cultivator to procuro. 
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out of the new canal by means of fascines, iyliich wight also serve as 
collectors, and of which I will speak below. 

The ordinary dimensions of the oyster parc should bo 30 by20 metors, 
and the ernbankmen t should inclose it quadrilateral space, coiitaining 
8 to 10 mother oysters per square meter-thah is to say, if reproduction 
is intended. I f  tlte ob.ject is inercly the raising of oysters, 150 may be 
placed in the same q,ace. 

On the coast between Baseleghe and Palcoiier~toogsters propagate, aut1 
it  appears that tlio riuniber of their eiieniies is not very great. It is 
trim that I noticed the usual Jfurex, which devours IlIiJrine shells; but 
X’hich, as i t  seems, gives the preference to tho Vmus. I did not, how- 
Cvcr, see a binglo oyster sliell pierced by a V ~ O U  or Clione. 1. believe 
that tlie Cureinus, the I’uyzirus, and the Asterinn, \VhiCh sboiind here, do 
]lot do any barin to tIi;oysters, and 1 cannot share tlio opinioii of De la 
%nchcrc as regards the first-rncntioned species. 

Oysters are liliewise rel,rocIiiceil in the Canal Canadare, and it  would 
be wcll to put collectors in both places for a trial. I woald always give 
the preference to fasciiies, similar to those used at Taranto-i e., about 
2 lneters long and 1 meter in circuinfereiice--proper care being taken 
]lot to have too tliicli s t e m  and too thin branches. 

They 
should be rsiseci soniewhat abo\re the ground, and attached to it large 
rook by a cord of broom-corn. 

Another pract,ic:il inethod is to  use pnles covered with hydraulic cem- 
elit, niixcd with s:uid ; but they I l a w  the clisativantage of presenting 
fewer points for fix:itioii to the enibryos while being carried along by the 
CWrents. 

A third biiid of collector which I proposed, because I think it is well 
adapted to many points in the localities visited by me, might be formed 
by a pale, if(lesirabIe, covered wit,li cemcnt, to wliich at a certain 1ieigllt 
faSCiiiOs are at,tnched. A11 that is required would be to ram the 106W 
end of tlie pale, which should bo poiuteci, into tlie bottoui in  neighbor- 
h ~ i  w~iere there arc rnottier oysters. wlieii tho roung oysters are to 

transported these paies are siniply pulled out. I advised Messrs. 
Greg0 to p~acc sonlo of these collectors near the ~uouth of the caual, 
rvllich Icads to the priilcipal canal of V:tl Nova. 

As regards the span.11, I would almeys prefer that froin the lagoon. 
There is no c~il’iicu~ty iii procuring mother O Y S ~ U W  because tlley are 
quit;? frequent in 111:1113’ places of the estuary; and when it is remein- 
bered that one oyster can furnish from ~00,000 to upmitrds of a niillion of 
embryos,* tllere is 110 fethr that the priucipal elements of oyster culture 
will ever 110 wailtiug, and that tile expcrimcnt will  pro^ a hiltire, pro- 
x’i(1ed tile IooaIity sel(acted is f:bvoratbIe to  tl iu life rind development of 
tllo oyster. 

Bascines tied witli rz cord or einc wire nrc to  be preferred. 

* 
-- ___ I___-- ----________- _--- 

* DAVAXNI~: Ncc/tcp.cl~ca Bur ia gdtdrutiotz dcs htiilrccr. PnriB, 1853, p. 45. 



186 BULLETIN OF THE UNITED STATES FISII COMMISSION. 

CorvcLusIorvs.---Prom the foregoing facts I cor~cltitle :is follows: 
(1) The fish-culture practiced for many years at Val Nova proves bo- 

yorid a doubt the Ruitableness of the lagoon of Caorle fur constructing 
inclosed fish ponds. 

( 2 )  The tract selected for the inclosute of new grounds offers every 
condition necessary for insuring bappy and very remunerative rcsolts. 

(3) The swamp of Dossetto is the best of all the localities visited by 
nic for constructing parcs for raising oysters. 
(4) Ojsters are reproduced along the coast of Caorle, and in the C:tnal 

Canadarc, for wliicli reason it mould be well if Xessrs. Qrego could obtain 
exclusive control of the fislierios, at least in o m  of tlie localities, wliich, 
owing to the proximity of the Dossetto swanip, are well adapted to the 
reproduction of oysters. 

( 5 )  In  the watcrs of Caorle there is also found the L I { ~ J ~ ~ Z U S  gallopro- 
mhcialis, and it is possible that the cultivation of this niollusk could also 
be carried on successfully. 

( G )  It is necessary that the Government ~ h o n l d  issue strict orders for 
the better observance of the fishery laws, so as to avcrt tlic dangers re- 
sulting from the destruction of the young oysters, arid this not only in 
tho interest of cultivators, but for the preservation of the species. 

50.-A IZEASONPNG I.ORS'I'ER. 

B y  WILLARD NYE, Jr. 

While at Bird Tsliind, Buez;ml't., Bay, Massachusetts, 1 iioticed wliiil 
seemed to point at reason rather tlian instinct in tlie lubster. One had 
his home for the time in a hole under a roc.];, where thc water was about 5 
feet deep. Thinking to catch him, I Ilii1de a nouse a t  tho end of a fish- 
linc, imd by mcans of a stick spread i t  carefully around tlic liole ; then 
let down a l k c e  of' inonhadeii, holding i t  G or S inches awuy in front. 
Tho lobfiter soon reached out to  take such :t nice morsel, when, by jerk- 
ing the string, I hat1 him noosed arouud olio of his big claws iiear the 
end; but after 1 had him half out of his 11010 the &ring dipped off arid he 
got bnck. IIomevcr, I Iiad 110 doubt of catching hiui tlie next time, so, 
fipreadiug the noosc as carefully as bcforc, and again lotting domil tho 
piece of menhaden, I awaited results, xvlieu, instead of boldly puttiug 
out his claws as before, he first put his feelers through tho noose, 
and, with a waving motion, felt the string all the way around, then 
puslied one clew under the string and grabbed the bait. Three or four 
times I tricd him with the same result. IIe first carefully felt the noose 
all around, then rooted one clam iinder tlie string and secured tlie bait. 
I finally hnd to give up all thoughts of getting him, aiid came away 
firmly believing tliat until this fellow dies of old age the lobster will 
not be exterminated in our waters. 

XEW BEDPORD, MASS., lk@J 10,1886. 
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Besides marenas hal;e were also found in this lake, and their iiuinber 
was likewise subject to great cliangcs. Whenever in a certain year the 
spawning process is successfully accomplished and the young fry man- 
ages to get tlirougli the first sumn~cr ,  the fish from this year can gen- 
erally be traced all through the fisheries until they have grown to ma- 
turity. This process, however, is not so rapid as with the carp, ani1 it 
takes about ten years or longer be€ore the hake iu this lalrc reach tho 
weight of 16 to 2 pounds. As frequently many years pass before there 
i H  a good spawning year, the set  of halrewhich just happens to beaboiit 
tlie right size has to make up for all deficiencies. And if' there arc sev- 
eral good years in succession, the fishcrmeii arehappy. #But it also hap- 
pens frequently that a very numerous set of' fish from a certain year 
does not seein to mako any progress, and disappears all of a sudden. 
Thus one year the quantity of bream spawn, measuring 16 centimeters 
[nearly G inches], in the Lehnitz Lalie was so great as to impede the fish- 
eries sui1 keep the fishermen busy removing the little fish from their 
nets. A t  one haul during winter I caught 2,600 pounds of this kindof 
fish, but not B sing!e one was of a salable size. I knew that the quau- 
tity of spawn was too p e a t  for a lake haying an area of about 250 acres. 
I therefore asked permission of the authorities at Potsdarn to catch some 
of them small fish and transfer them to Lake Werbellin. This permis- 
Rion was granted j but much time had been consumed in getting it, and as 
1 Iiad to let the wintcr pass, I fouzid but  little s p s m  of the bream in the 
following spring, a n d  the intended transfer could not be effected. hl- 
though the Lehnitz Lake contained some pike and bass, i t  could liardly 
be supposed that they had exterminated the young bream. ProbabIy 
tho food of the bream became scarce, so that most of the bream perished, 
giving the survivors a better chance to grow and develop. A similar 
C i l M  occurred as regards perch in the Gross Schauener Lake. One 
suniuier I caught regularly many small perch which hac1 barely tlie 
regulation size. They were too good to bd thrown away, and too small 
for t le market. I tlierefore put them back into the lalre, hoping to catch 
better iisli during the following year. When summer came 1 did not 
catch any perch, cithcr small or great. The numerous set froin the pre- I 

ceding year Iiad dwindled down, and but few remained. I do not mean 
to say that this will'prove an iujury to the lalie ; on the contrary, I hope 
that tlicreby the more valuable young bass will flourish all the more. 
I n  :ill tliese eases I liave not succceded in ascertaining or even in esti- 
mating the age and annual increase of the fish, because 1 did not notice 
tlie different sets, until they had become young fish having almost the 
regulation eize. I think, however, that I am prepared t o  give soine ac- 
count of tliegrowtli of the bass in opeu waters. Even here 1 can only 
xtate the annua1 increase with absolute certainty from tlie time when 
the young bass had almost reached the regulation size; but I posscss 
eriougli data to enable me to fix tho year 1877 as the spawning jeer. 
In the autumn of 3 881, large masse8 of these young bass wero caught in 
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the Gross Schauencr Lalte, which had barely the regulation s i z e 4 5  
centimeters (132 inclies]-and weighed 8 pound apiece. As my precle- 
cesser had to give up the lake in the following year, he took out as 
many of the then 4-year-old bass as he could possibly get. But their 
nuniber seemed to have been but little decreased thereby; and as but 
few bass, either larger or smaller than these, could be noticed, the 
growth of the flsb which hac1 been hatched in 1577 could be traced dis- 
tinctly. By next year, in the autumn of 1883, these bass had reached 
a might  of 8 to 1 pound; in thefollowing autumn, li to 1& pounds; in 
1854,2 pounds; and this autumn (1885) these eight and a half years old 
bass weigh fully 3 pounds, so that evidently thelargest increase of weiglit 
has been this year. If I had caught many of the young bream referred 
to above a year sooner, or tagen out the joung porch sooner, both theso 
lrinds would possibly not 11ave disappeared. It probably has not been 
8 mistake to take the young bass so soon, as otherwise they would have 
died out of themselves. AS it is, they have so far been caught in large 
ndtnbers every year; and in spite of this there are many lefr, while but 
few older or younger bass are caught. But the most convincing proof 
of the fact that extensive fishing is not injurious as long as there is a 
good stock of fish, is furnished by the quantity of marenas in the WCr- 
bellin Lake. 

These and similar cases have not been @us far generally niade 
known, although the fishermen could give many such instances. A gen- 
Oral and sudden dying out of fish becomes known much quic?<er, because 
i t  is more striking, and because t~ie  proofs of the occurrence are evident. 
The causes of such occurrences are lireqnent~y ascertained to be iiipure 
or poisoned water. Tho lack of fresh air also is dangerous, especially 
in winter when tho ice is thick. But it also happens that only one kind 
Of fish dies out, while others continue to live and flourish. Thus oigbt 
O r  ten years ago all the bass in the Strauss Lake died at  the same time; 
and it was impossible to surmise the cause, for it can hardly be SUP- 
Dosed that it should have been caused by a thunder-storm; and as the 
lakc is very large and deep, it is not easy for i t R  water to become im- 
Dura or too warm ill summer. In consequence those fish of which there 
is 8n abundance have to be canght more freely; but, On the other hand, it 
will be advisable to aid those fish which are not found in such large num- 
bers by prohibitory measures, or by planting young fry. In  this respect 
I can record rapid succes~ as regarcis tench and eels. But as this can 
be done only in inclosed waters, or wherever the fisheries are managed 
bY joint stock companies-of either of which we hare none too many- 
"0 shall hardly be able to look for any rational fisheries. 

If me ask how it comes that in one year there is SO much Qoung fry, and 
again in soveral successive years hardly any, many different answers may 
be given. 111 on0 cas0 there may be a lack of good spawniug places; 
then again t,he ireather may have been unfavorable; and ie o t b r  case4 
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s o w  poisonous matter or mold may have attacked the eggs. Much 
harm to t,he eggs and fry is done by the different enemies of fish aiid 
by the fish themselves. One spring I impregnated bass eggs and fixed 
them on juniper branches in wicker-work baskets, which were placed 
in the water. For three days everything progressed favorably, but on 
the fourth diiy I found in the baskets several thousand maggots, which 
1i:rcl completely devoured 'all the eggs. Later I took, for hatching 
young bass, boxes of fine wim-work, and arranged them iu such a man- 
ner that they (lid not touch the bottom but floated in the water, but 
uvcii then the maggots collected in the boxes and ate the eggs off the 
juniper branches. It seems, therefore; that these maggots scent the 
fish eggs .  Later they began to attack the young fry. After I had ob- 
tained from these wire boxes quite a large quantity of young fry-more, 
i n  fact, than I was able to ship at  the time-I placed some of them in i 
puddle in  oiic of my meadows, in order to observe their growth. C u t  
I was not to enjoy this  pleasure very long. The puddle was full of a11 
Borts OS worms, one devouring the other, and a11 of them attacking the 
J oung fry of the fish as soon as they liad become stronger than tliu fry. 

I t  should be remembered that young bass fry are so small and 
triuisparent that during the first days they can hardly be seen with 
llie ualred eye. In order to learn to know as many as possible of tho 
enemies of fish, I put some specimens of every kind of aquatic animals 
fouiicl in the puddle i n 8  glass and added some hake fry, which can bo 
seen better. A t  once a fierce war began, one endeavoring to devour 
the other j but the fry seemed to be sought after by all of them. T h u ~  
:I salrimander, three incheslong, had clevouredin one hour about Sorty lit- 
tle fish, both when taking in water and by pouncing upon tbem. Even a 
heavy tadpole caught several little fisli. Quickly moving and glittering 
water-beetles and other insects devoured large numbers of fish, while the 
maggots referred to abore seemed t o  go more for the dead fish, and only 
occasionally got a few lire ones. Of the entire number of small animals 
and fish, only the salamander and a few beetles remained as conquerors, 
d l  tlrc rest having been lrilled and devoured. 

But, on the other hand, tho fish thcmselves are not a whit better than 
tlieir enemies. Large fish will clevour small ones, and their eggs aro 
most eagerly'sought after by small and young fish. As young fish, 
after they have lost their umbilical sac, principally eat small, almost in- 
visible animalcules, as they grow they will take larger foyd, among tho 
rest the clelicate fry of bass. If y e  consider these known and unknown 
enemies, and other injurious circumstances, we can easily understand 
why in many years there is no increase in the number of fish, so that 
the good years have to make lip for the poor ones. 

KijLLNITz, Decenaber, 1885, 
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58.-NEW ENGLAND PISEIERIES I N  RJAY, 1886. 

B y  We A. WILCQX. 

The month of May has been one of excitement and discouragenonlent to 
the New England fishermen and all interested in the fishiug industry. 
TO those that for auy reason desired or were obliged to  visit British 
Provincial ports threats of seizure and trouble, doubts, and anxiety, 
with a lack of knowledge as to just what rights they had, caused much 
bother and vexation, resulting in the seizure of two Tessels. 

Codfish had been very plentiful on the Western Bank, and ~essels  
rctnrned from short trips with full fares. 0x1 George's Bank a fair 
catch was made. A sliort distance off Cape'Cod fish of good size and 
quality hare been abundant. In Ipswich Bay the catch of codfish has 
been. more than an avorage one; the gill-nets were taken up and tho 
Season ended on May 3, ilrhjlo last year it ended May 12. Tho total re- 
ceipts of codfish a t  Gloucester from all the fishing grounds were slightly 
less than for the corresponding month of last year. 

llalibut have been sctirce. From the Grand and Western Banks 
R%sels arrived with less $hall ]lalffares. The catch 011 George's Bank 
was good, the fish being taken 111 deep water between George's and 
Brown's Banks. More vessels have been engaged in the catch of hali- 
but than last season, and tile recoipts sliow EL small increase ovcr those 
of May, 1885. 

The maclierel catch south of Sandy lloolr has prored ii failurc. The 
demand for all kinds of fish has been very light, and prices lowcr then 
for years. Mackeml liave not been seen in any abundance. The spring 
catch lies been a failure and financial loss to neakly all engaged. Dur- 
ing the month vessels have daily fitted away for the xiiackerel fislrery, 
230 sail being engaged at  the close of the month. Most of tho time tho 
market has been bare of fresh macliere~, am1 very few have been cured. 
On May 1 and 2 a, serere storm caused the loss of 17 seine-boats. At 
tho close of the montli vessels are widely scattered, a large nmber of 
them being ofI' Block Island. Many are returning to ]lome ports to re- 
fit, not having talren a single mackerel. Tho first few scattoring mack- 
erel caught in tIie weirs at Capo Cod were taken 011 AIay 6 ;  last year it, 
\vats 011 Nay 4. The first cat011 made hi GlouceStCr Harbor this Seat' 
was on May 18. On May 14 tho first catch was mado in the  weirs on tho 
Nova, Scotia shore; last gear it was on May IS. The firfit arrival at 
Glouccstcr with inaclrere] direct from tho fishing grouiid's \ T ~ S  on May 
7, being a small lot of 40 barrels that sold fm $4,60 a b,?rrcl. Tlie weir 
catch of' maclrerel a t  Moliornoy rind along Cape cod has been a faihm. 

I'ollocli, averaging 10 to 12 pounds eaab, have been talrcxi in  purse- 
seines o b  Chtitharn, Mass.; but tlie receipts show a decrease from lilsb 
J'ear. The Tai1nto11 fiil-er catch of ale\Ti\TCs and Shad lias bee11 of t?r;tra 
jargo size a1lc1 qi1ality, wit11 large tlecregse ill the amount tiken 
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Grnnd Brink8 lat. 440 to 460 long. 520 to 540 .............................. Codflsh ........... 
Grnnd Banks: lat. 430 l o  440' long. 49'3 to 510 .............................. Hallbut ........... 
Wetilern Buiilr lat. 440 to 4.50 long. 600 tn 010.. ............................. I . ,do  ............. 
Gror '0'8 and &own's Uiinka: 1at. 410 to 430, long. 600 to 680 .............. Cod nnd hnlibut.. . 
Off Ihe rn8trrii coast of New England ..... ..?-.. ........................ Ground fishiug.. .. 
On the way l o  Iceland or Greenland ...................................... llalililiut .......... 
Of the Coast from New JOrHCS t0 capo Cod. ............................. hlaokerel ......... 

compared with that of last year. Bait has not been in great abuii- 
dance, yet the weirs along the Maine and Massachusetts coasts h a w  
been better able to supply the wants of' tho fisliernien a t  all times than 
last spring, very little delay being experienced and there being uo 
necessity for any American vessel going into any foreign port for bait. 

During the month one vessel was lost, the ~choouer Mouitgr, of 
Gloucester, 95.32 tonnage, built in lSS4, and, with fixtures, valued a t  
$10,000. While on A halibut trip she went ashore in the fog at  Port 
May, Newfoundland, on May G j the crew were saved, all else being il 
total loss. 

The fishing treaty of 1818 with Great Britain and tho seizure : ~ t  ob- 
scure ports by the British Provinces of two vessels owned in the United 
Slates, the charges being vioiation of the customs lsws, liare occusioued 
much interest. Quite a contrast may be noticed between the action of 
the Canadian Government and that of a e  United States in a ~pral le l  
case. Thc schooner Sisters of Yarmouth, Nova Scotia, was seized at 
Portland, Me., on May 24 for violation of the customs laws; but as no 
intention of fraud or wrong-doing was shown, the Canadian vessel was 
soon released. The two vessels belonging to the United States still 
remain in the hands of the Provincial officials. 

The following mas the position of the New England fishing fleet during 
the last week of May : 

160 
40 
28 

?25 
230 
250 
8 

Position. 

Qeorgo'n Bank ........... 
Brown's Biuk .__. . _____.  
La Elme I3ank .......... 
Wonttmi Bnnk ........... 
Grim3 Un11ks ............ 
NovnScotia Cnpc shore.. 
Ncw E n g l a ~ h  8hOIxI. ..... 
Off Ncwfouncllnnd. ....... 
B:iy of Fundy ............ 
Nackrrel trips, shoro ... 

Total, May, 1866 ..____ 
Total, May. 1885.. ___. 

Ipsmiell Bay. nets ...... 

Objcct. 

133 
13 
4 
16 
34 
1 
23 
5 
1 
1 
4 

235 

283 

-- 
-I 

j N ~ .  of 
suil. 

Pounds. 
a%5,410 
lO,U80 

100,100 

11,000 

8,000 

I, 800 

623,000 

Pounds. Pounda. Poundn. Barrels. 
6,000 .............................. .......................................... .......................................... 

.......................................... ......................................... 
..................................................... 

25,000 5,400 414,000 .......... ..................................................... .......................................... ................................................. ........................................... 480 

Total ............................................................... .................... 
** 

Rcccipta of f i s h  at Gloucester, .iWaas., in, dfay ,  1886. 
L ___-- - .- 

From- Fibres. 
-- 

Codfish. 

PountZx. 
2,700,000 
285,000 
150,000 

1,128,000 

ao, ooo 

20,000 

.......... 
241,000 
11,500 .......... 

._._. ._.-. 
4: 505,500 --- - _- 
4,623, DO0 

Other racoipts in May, 1886: 400 quintals of 

31,000 5,400 414,000 480 

'' z::: 1:; I I, 000 I 4,000 1 603,000 I 6,570 
__ __-- -- __-- 

__I_ ~ I_____ _- 
iod liakc. 

GLOUCESTXR, MASS., Jzcizo 21, 1886. 
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~~O.-DEAD m s i r  ON TIIE COAST ow RHODE ISLAND. 

By HERBERT M. ILNOWLES. 

[From D lettcr to Prof. 8. 2’. I3eird.I 

About the 1st of July hundreds of barrels of small dead fish were 
driven ashore about 12 iniles west of Point Judith. The papers described 
them as small herring. Similar plienomexia are reported from the coast 
of North Oarolina. For the last three weeke imnlense schools of these 
fish have been near tlie shores of Point Judith. They are about three 
inches long am1 resemble small hiclrory shxcl. I liave seexi them so 
thick in the mater, which waa about 1(j feet (loop, tliet the fish on top 
had to swim on their sitle8, being literally forced into that position by 
the mass below. 

Tlie point I wish to call attention to is this, that while these fish have 
been round these shores some little time, no dead ones were seen until 
tlie morning after a thunder-storm, the first to occur while the fish were 
here. Our old fishermen believe that thunder mill sometimes kill fish, 
but 1 have hitherto regarded that as one of their many superstitions. 
During the last two weeks I have caught over a ton of bluefish, and 
upon exmiination I find that they are not particularly fond oftlie bait, 
as their “pokes” contained squid and whiting. The thunder-storm 
occurred at 1 a. m. 011 tlie 8th instant, arid a t  suurisc large quantities 
of the bait were dead, large mindrows of them cast upon tho shore for 
an eighth of a mile distant, nncl tho bottom all white mitli them in fif- 
teen fcet of water. 

I inclose clippiuge front two papers. The oily scum referred to in the 
second was not seen a t  Point Judith until after the dead fish, and it 
iii;iy be t h a t  i t  was caused by the deconipositioii of‘ the fish 

UNITED STATES k F E - S A V I N G  STATTON, 
Point Judith, R. I., J ~ 1 1 ~ j  11, 1886. 

CIXAELESTOWN, I?,. l.-Aii imniouse quantity of dead fish wero swept 
by the tide into Charlestown reach on June 18. The fish are stranger8 
to this locality, no one kuowing what they are. They arc about two 
inches long, and are of the herring species. The channel connecting 
Charleatown Poiid with the sea was literally liued with them. .It is 
estimated that there were from 200 to‘ 400 cartloads of the fish swept in, 
and the beach was also lined with them. Large quantities of them have 
beeu secured by the fxmers Sor nianure. They aro fast decomposing. 
and the fitericli froin tlieiii is almost unbearable. Where they mine 
from aud wliat IiiIlctI thein remains a mystery. [Piom tIie Proriclcxics 
Journal, Providence, 1%. T., .June 23, lS8G. I 

AN OILY PRENOMEP~’ON.-T~~ people in the vicinity of Raleigh, N. 
C., are perplexed over a phenomenon that is observed along tlie south- 
e ~ ~ t e r q  capet of the State, hrr oily scum ou tho water exteuda for sov- 
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oral milea out to sea, and affects tho rivers for a long distance inland, 
making the surface smooth and calm. Fish are dying br thousands 
aud floatiiig like chips on the surface of the water. It is supposed 
that they are poisoned by this oily scum, but whence the destroyer 
Conie8 nobody knows. A suggestion that a ship loaded with oil may 
htce foundered iu  tlic vicinity is scouted, because from Lockwood’B 
h l l y  all the way to Little Iiiver the scum is found, and the coast is 
strewn with the dead fish all the way. I n  the salt water about Shallotte 
Biver and Tubb’s Iulet, are irnmerise quautities of‘ dead fish of every kind, 
and it is feared that there are no live fish left i n  Shallotto Biver or with. 
in 10 miles of its month.  he water appears to have become as oil, arld 
the wind semis to niake 110 impression on it. [From tlio Narragansett 
B~rnld,  Narragansett Pier, 1%. I., July 3, 1SS6.1 

By J. E’. PXARPRIONJD- 

[l%mm a lotter to Prof. S. F. Bsird.] 

1 have becn engaged in the fishingbusiness (making oil from herring 
and dogiish, and salting and smoking selnion and herring) on Puget 
SotwcI for the last seventeen years, and ani well acquainted with the 
c1iff’ercnt species of fish caught on tho sound, aiid in the Strait of Juan 

From lSG9 to 1877 it was not, an uncoinmon occurrcncu Sor us to catch 
from 200 t o  300 barrels of herring in a night, brit since IS77 they have 
beon growing less in number, until now tlie largest night’s work is 
about 20 barrels. This i s  a great falling off’, and it is much thc same 
Way with all other fish ou the sound. Previous to lSG9 there had been 
a &Yeat business dorig in catching codfish and winter salmon on the 
sanx3 fishing ground where we catch herring. The cod were dried and 
the salmon pickled ancz slljpped to San Francisco, but at  the tima Of 

comink (in 1869) these two varieties were almost extinct. For then, 
in  an entire season of three and one-half months a t  tho most, we caught 
Or 5 cod lvith our herring, and it is tho same now. This is winter 

fishing, from the mi(1dle of November to the 1st of March. 
If me then caught 3 or 4 barrels of salmon, that n7as considered B 

€Pod catch, and now 30 or 40 salmon is the best We can do. Tve havo 
a species of salmon averaging about 7 pounds, which come every year 
in  September and run until October, a space of about six weelrsj bfit 
t h y  are also becoming scarce, although there is still quite a business 
~10110 wit11 them. Then tliere is another species called by white pe~pIo 
tho humpbac~r sa1n1011, on account of their getting a largo hump on tho 
male salmori’s back about the time tlicy are ready to spawn. Tho In-  
c h n s  call them hadclo salmou. 

There i R  ~ I S Q  the dogfish, which wo catch for tho oil contained in its 

Fucn. 
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liver. This has becoiuc entirely extinct on sonie of the old fishing 
groiinds, and on many others where a inan with 5.00 hooks \voulcl take 
from 300 to 500 (logfish iu a uight, he would not, take that many in an 
entire seasou uow. 

The11 tlicre is tlie halibut, of’ which a few years ago a grcat niauy 
were cilnjiht in tlie sound, but now it is a very rare occurrence to catch 
oiic. TWiermeu have to go into the Pucs Strait for them, and that is 
also where they get klie most dogfish now. 

These fish that 1Ii:~vc ineiitiouecl arc the principal ones we ever hsd in 
these maters. We 11:~ve quite a nuinber of smelt and several varieties of 
floniidom, but they are very scarce now, and one cause ofthis ison account 
of the C;hinese fislierincn we had liere a fern years past, mho salted and 
dried tliem for the Chinamen in this country. We have also B “perch,” 
a very inferior fish, which brings forth its yourig alive tho same as our 
dogfish. These also :ire rare. Thoro :&re some wulpins, and 
;L amall fish called a miunow. Then there is t he  rock-cod, an excellent 
fish which is very scarce on tho soiiud nom, but ten years r~go they were 
very abundant. 

We liave also a good nmiy shrimps, but thry are very sniall; also 
four distinct varieties of clams. Oysters are met with in a few parts of 
the sound, but in limited quantities and of very small size, the largetit 
beiiig about the  size of a silver dollar. Cocliles and mussels are f‘ountl. 
The uiussels are sinall and inferior, b u t  at Cape P l i ~ t t e r ~ ,  iu Puca Strait, 
there is a mussel about G inches long, very iiuely ilavored, :uitl of‘ :L dif- 
ferent species from those on the souud. We ~ I O V O  four kinds of crabs, 
arid with one exception they are all small anit inferior, buL the large 
oiics are of tlie same species as the crabs in California. 

There have ucver been any laws here to protect the fish, with 0110 ex- 
ccptiou. l’hiswas a law to protect the spawning ground ol‘ tlio herring, 
jvhich slmwn w a r  our fishing ground. It takes in a shoro liuc? of about 
18 nliles, but all the other spawning grouuds are nnprotccted. 

Everything-gurry, sawdust, nud every description of filth and.rub- 
1)ish-js tlirown iu to  the water. The mill-owners hnvc let thc  sawdust 
ru11 iiito the sound over since tlicy built thcir mills j S O I U ~  ouly :L l)ttrt, 
bllt otlirrs :ill of it. I am living in a saw-mill town, ;LUI tlic iniI1-o~vi1- 
erg have thi-own most OS the sawdust iuto the water, and tho couse- 
quellce is that the b:iy Itas filled iii about 10 €e& &ice 1 came hero. 

There are mauy laltcs adj:rcent to the souud with ontlcts into it. 
Three miles baclr from Scattlc there :ire three lalccs : Washington, 
about 30 miles long a11d 3 to 4 miles wide; TJniou, 2 milos long and 0110 

iiiile wide ; Greru, Tun miles baclr from Seattle is 
Samarnish Lalie, about 10 miles lo~ig and about t8wo to three miles wide. 
All these lakes have deep \viJter, and are good lakes to stock with all 
kinds of fresh-water fish. Tlio 0 ~ 1 y  fish in  tliom is ti species of trout, 
very few in nuinber, the largest of‘ which aro about il €oat i 4  leugtb, 

miles each way. 

PORT MADISON, WASB., JUIO 11, ISSG, 
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The first practical attcmpt in tliis direction mas uiadc in 13clgium. 
Mr. Thomas Wilson, United States corisul itt Glient, first suggested 
placing catfish in the Scheldt, a riwr which, owing to tlie largo number 
of factories on its banks, docs not contain many fish. It was prcsumccl 
that the catfish would bo p:irticularlj- adapted to tho Eiwr Sclieldt, be- 
cause it liad bcen suEciently provcd in  Amerioa tha t  this fish is not 
inuch an'ected by the refuse from factories. After coiisnlting with Prof'. 
Spcnccr F. Uaird, one liuudred 3'0ung catfish arriwtl a t  Antwerp i i i  

Norember, 18S4. By the advice of ProScssor Birird, these youiig catfish 
were riot immediately placed in the river, bat fimt in tho large basins of 
the aquarium. It is only after these fi&Ii 11nve rcac1ictl maturity in LIIC 

aquariuui and have spawiicd there that the yoaiig gencratiori should be 
transferred to the river. This was clone; mtl tlie yourig catfish received 
from America liare prorisionally been placed partly in R small pond in 
the Botanical Girdeu a t  Ghent, i n d  partly i i i  tlie Victoria-Regia basin 
in the saiiie garden. Tlie selection of the last-mentionetl place we do 
not considcr fortun&, as the terripcraturc of tlie water in tliis basin is 
certainly much too liigli for these fish. A t  present thcre are in tho 
Auisterdam aquarium 45 catfisli brongli t dirtlct from New Ycrk, :1nd 
placed in a special basin with tlie liope that thcy will reach maturity 
arid propagate their q)ecies. A t  present these fish ineasure from 4 t o  
G inches in length. 
As regards the modo OS life, habits, and propagation of tliesefisb, the 

Iolloming is known from t h e  observations of  Mr. John A. Rgder." Dur 
ing wiiiter the catfish lives a t  the bottom of the water, and prefers ;I 
c l a ~ ~ y  soil, in which i t  alrnost buries itself. During the first l iue days 
in February some of tlieso fish make their appcsrance, arid in May Ihey 
may be observed iu rivers and lakes in large numbers. They prefer 
water which is muddy and does not have much of a. current. No dis- 
eases or parasites have been noticed in the catfish. Their only enemies 
are b:,~ss, muskrats, and turtles. Mr. Rrder placed a male arid a female 
separately i n  a basinof the Washington aquarium. The femalelaid about 
2,000 eggs in a shapeless heap, and left tliem inirnediately after they 
Iiad been laid. The male, however, acted very difl'erently, and after the 
eggs had been impregnated, did not leave tlicrri for 8 momcut, and by 
a regular movement of the pectoral f ins  caused a continual current of 
Sresh mater to pass through the mass of eggs. After a week the young 
fisli slipped out of t h e  eggs. On the thirteenth day after they had 
been hatched, the uinbilical sac liad disappeared, 60 that two days 
later the young fish eagerly took the food offered them, consisting of 
small pieces of liver. It is very remarlrablc that the eight foolers round 
tlie mouth begin to devdop on thc thirtcenth day after the iisli are 
hatched, at which time also the last traces of the umbilical sac haw 
disappeared. 

____ __ 
a Sou I!'. C. Bulletin for 1883, p. 2%. 
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The black bass (illicropterus salrnoidcs) beloiigs to the bass family, and 
is common in North America, es1)eciaIly in the Saint Lawrence River 
and the Mississippi. American iolithjologists distinguish two varieties, 
namely, the large-moiitlied bass (.Wicropferzcs S U ~ J ~ O ~ ~ C S )  and the small- 
mouthcd bass (N. doZo?~&i). Both kinds 'are valued very liighly for 
food, and fetch a good price in  the mmlret. They flourish best in broad 
flowing maters haviiig coiisitlerablo depth and not too low a tempera- 
ture. I n  the northern part of North America, in the large lakes, they 
reach a weight of 4 to S pounds, arid in  the South a weight of' 12 to 14 
P~unils. They prefer a rocky or pebbly bottom of rivers which have a 
strong current, but are also found in shallow lakes or ponds wliere there 
is but little current. They prefer to spawn on :L gravelly or sandy bot- 
tom, where, by a strong niovamentof the fins, they i m k ~  a sort of nest. 
Both tho malo aucl the fcmalo ~ r e e p  watcli over the eggs and tho young 
fish. The spawning season lasts from March till the middle of July, 
and varies a little according to ths highcr or lower temperature of the 
water. The eggs are llatcbcd in 'i to 14 days, and the young bass re- 
main in the nest from 3 to  7 days. Several attempts have already been 
made to acclimatize these fish in Burolio; and both in England and in 
Germany these attempts have beon successful. Max vou dem Borne 
deserves great credit for havjllg jirst introilnceil tliis fish in Europe; 
and next to him should be nlentioncd Mr. (3. EckardtJr., of Liibbinchen, 
in Prussia, wllo took care of tho fis11 during their transportation from 

Bttt inore than this, M a s  yon de111 Borne has 
succeeded in having three black bass spawn in his ponds. Several 
thollsancl young bass h:L\re by this famous fish-culturist bceii placed in 
a Special pond, wliere they are feci with smaII crustaceans (Dap7mia, 
'%Clops, kc.). Thus not only the trausportation of these fish from 
America to Germany but also their propagation in German waters has 
been elltirely successful. 

Tho Amsterdain aqunriiin~ at 1)resent possesses four fine specimens of 
black bass, which grow Ivell, Slid mill, in a11 probability, reach sexual 
maturity. We owe a debt of gratitude to Prof. Spencer Baird, of 

:tnc1 Mr. a. G. .U]acl&rd, of New York, and also to the Ci'1)- 
tain of the stealnship ~ i f a l n ,  nlr. J. H. Tatat, for the great care he toolr of 
the fish during the voyage from Nom Pork to Amsterdam; LLS to  these 
Gentlemen it is mainly owillg that the c x p e r i m ~ t  has provecl SUCCCSS- 
f ~ l .  It will be of great importance to fish-culture in the  Netherlands 
if the experiments made in tlio Amsterdam aquarium to PrOPa6ate the 
American bass are crowned with SUCCBSS. Many of our rivers and lakes 
Which at present contain llardly any fish could be adrantageously 
stocked with American black bass. 

York to Brcmen. 
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4i3.-NEW E N G L A N D  E’I[SElEIRIEB EN JUNE, 1S€?G. 

EpY A. WlECOX. 

During this month about the s:!rne number of vessels have been eu- 
gaged in  the fisheries as i n  Junc, 1SS6. Owing to  the scarcity of maelc- 
erel, inore vessels have followed cod and otlicr ground fishing, and not 
SO ni i~iy have ~ ~ i g i ~ g e d  in catching maclrerel. 

Tlie receipts at Gloucester, wliich may be talien as a basis for the 
catch by the elitire New It;ngland fleet, show a largo falling off‘ Doin the 
corresponding month of’ last year. Codfish show a decrease of 3,1G1,200 
pounds. Receipts from all the fisliing banks show a loss, but mostly 
from George’s aut1 ISro~~ti’s. 

Halibut hare been very scxrce on tlie Grand Banks, also on Western 
Bank, vessels having retnrned with less than halffarefi. I n  the deep 
water between Georgo7s anti 13romn7s fish have been abnncleut, and 
good fares were secured, at times arriving in such abunclance as to over- 
stock the market, prices dropping as low as 3 cents a pound. The ag- 
gregate receipts of hi l l ib~t  vary but little from those of June, 1SS5. 
The vessels that went to Iceland for halibut have all bcon reportoil as 
arriving 011 the fisliing grounds, antl. the prospect was favorable for their 
securing full f:ires. Schooner Mist WAS nineteen clayN on tho way from 
Glouccster to I ~ e l i ~ n d ,  aud the schooner Mystery was oiily fifteen days. 
‘I’ho past winter WRS spolten of by the &natives ax very severe. 

Weirs rilong tlic New Englaucl coast 11:~ve hail & light and unprofit- 
able ‘catc~i of numerous varieties, consisting of herring, squid, niac11ere1, 
and grouric’l fidi j cnongh to siipply all demands for b i t ,  with only a 
sinal1 :~inount for t ho  niarket. At Monomoy Point, south of Cape Cod, 
the weirs were tztlten up the first of‘ the month, the catcli having bwn 
the smallest for years, which is thought t o  have been caused by the 
poilution o f the  water by it guano factory mar by. 

Mac1;crel have not becn seen in any abundance since early in tlie 
spring. The ilect linrc constantly sailcd’ a11 over the usual fisliing 
grounds fkotn Long Island Sound to the Bay of Pundy, Nova Scotia 
shore: and Gulf of Saint Lawmice, without finding any body of ma&- 
crel. The first mackerel reported caught at Olialeurs Bay were taken 
in traps 011 J~itic 9, ilnd I’CW barrelx wcrc t : h n  oil’ Prince J1:dward 
Island on Jnue 14. The total amount of SiLlt ~nackercl l ~ t l e t i  during 
i l ie iuonth by the entire New England fleet was 2,445 b:Lrrels, agtinst, 
G,G% barrels in Junc, ISST,, and W i I S  c:iugllt mostly in the viciuity of 
Itoscw 04‘ 33 an IC * 

On June 20 bonitos were seen in large quantities 50 inilcs ,south of 
JSloclc Island. On the same dote mliite water was, for the first time in 
several years, seen on Middlo Ganlr. Squid have becw very plcntitiil 
on t h ?  fisliing banks as well as closa in shore. 
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Position. 

Menhaden hayo beell scarce. The fleet engaged in their catch often 
cruised for a wcdr or ~uore  without seeing any fish. A fern scattosing 
fish talien from the veirs are all the menhaden seen north of Cape 
Cod. 

Whales hare been numerous off the New England coast. Three 
ste:imcrs are engagcd in taking them, being quite successful, altliough 
inany that are bliot ant1 siiik in deep mater arc not recovered. 

S1i:itl wore schooling the last of the month in unusual abuntlnnce off 
Scguin and Small Point, Maine. Five Iiundred barrels were tnlxxi ill 
purse-seines by the mackerel vessels and 200 barrels b y  sinaller vessels 
that fished tiem shoro. The shad were of good size alld quality, OIIC- 

tliircl No. 1 balaiicc niess, and sold at  Portland for $43 nucl $8 a bzwrel. 
On Jmie 0 tlie new sclioolier Grampiis, of  the U. 5. Fish Goinmission 

fleet, arrived at Gloucester. This ressel, designed by and built under 
the personal snpervisioii of her commander, Capt. J. W, Collins, is of 
interest a s  a departure from the prevailing and almost universal style 
of a New England fisliiag vessel. she is S3-P0+$ tonnage, and by experts 
is proiioauced not only a fine.looking vessel but one that from her in- 
creaecd depth and model gives promise o f  uiuch greater safet-y in rougli 
mxther, while a t  the sanie tin10 she is expected to be a fast sailer. 
The Grampus is admirably fittc(1 up for the practical and scientific 
work for which slie is intended. 

Tho Gloucester fishingfleet enrolIed and p d e r  license on tho last 
day of Juue mas : Under 20 tolls each, 54 sail, with a tonnnge of 609.25; 
OPer 20 tons each, 384 s;Iil, with ;I tonnage of 2G,445.71; niakiIig tho 
totRl torinage of' tho fleet 27,057.96. 

The demand €or all kinds of fish, both domestic and foreign, has con- 
tinued depressed and far below the average. Althongh the receipts 
&OW A large decrease froti; tliose o f  one year ago, the warlict has a t  all 
times been well and amply supplied a t  prices lower than for ~ : I W  rears. 
The extreme lorn prices (10 not seein to stimu1:Ltc an increased consuw- 
tion. 

The €ollowjng is tho position oftlie New England fishing fleet duri% 
the last week of Julie : 

Object. No. of sail. 

176 
40 
80 

230 
250 
800 

. 8  
-c 
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- 

Georgo's Bank.. ............................ 
Brown's Bank. .............................. 
Grand Banks.. .............................. 
Casho's Bank.. .............................. 
Capo North ................................ 
La Have Unnk .............................. 
Weetern Bnhk .............................. 
Danqncroau ................................. 
Now %gland shore* ........................ 
Mnckorolinpf ............................... 

Total, Julio, 1886.. ..................... 
lotnl, Juno, 1885 ....................... 

Sove Scotia Cape shore. ................... 
Bay of Pundy.. ............................. 

. 
I .  

The British steniiiers Oiirmonn niid Concortlia arrived at Montreal ou 
Julie 21, beiqg the first vessels through the Strait OS Belle lsle this 
season. They report many fields of sinall brolren ice siicl a great 1mm- 
bcr of large icebergs, axtending as far east as 110 miles from tho strait. 

Xeccipls oJ$.dt ai Gluucesla; MUBH., in June, 1886. 

-- 
Pounds. Pounds. Pounds. Pounds. 

142 2,8XO, 000 342,660 1,000 ._.. * ..-._. ~ 

8 253,000 22,800 ........................ 
20 ........... 057,000 ........................ 
5 105,000 400 42,000 ............. 
1 8,000 .................................... 
1 ............ 35,000 ........................ 
3 125,000 .................................... 

14 1,112,000 30,000 10,000 ............ 
fi 14O,OOO 3,300 45,000 ............ 
1 10,000 18,000 ........................ 

28 380,000 72,000 ............ t414,OOO 
23 ............................................... 

200 6,082,000 1,18C,150 OX, 000 t414,OOO 

399 8,243,200 1,2O4,000 113,800 $212,600 

-_--- ----- 
-____-----__I_. 

Prom- 

* In addition to tho faros aboro statod. 2.000 nonntle of salt haddock were brought in. 
t Of t.liis nmoiint 34 000 pounds were knlt cuik. 
6Yii:lding 2,445 barr'cls of salt mackorcl, tho amount in Juno, 1885, having been 6,620 barruls. 

Of this amount, 103,500 pounds mor0 salt cusk. 

GLOUCESTER, MASS., July 16, lSSG. 

04.-EEPORT UPON TIllt' @HAD AND IPEKZLING F I B P I E R I E W  O F  TliE 
POTQMAC RllVEB F O R  1888. 

B y  GWYNN HAREIS. 

Nuniber of shad landod at Washington from March 19, 18dG, to JUIIO 10, 

Number of shad lundcd at Alexandria, V a  _ _  - ___. ._ -. _.-. -. ._ - - -. ._ ___. - 
Nombcr of shad shipped by steanier Sue to Baltimore .................... 
Number of shad shipped by steamer W. W. Corcoran to Baltimore -. . -. -. 
Nymbcr of shad sold on the different ehoree .............................. 

1886, inclusive ........................................................ 180,175 
34,847 
48,000 

E;, GO0 
6, $00 

Total ............................................................. 275,422 -- -- 
Niimber of herriiig landed at Washington from March 13, 1880, to June 10, 

18HG, inclueive ....................................................... 7,315,473 
Number of horring la~lrled at Alexandria, Va ._ .-_. _ _ _ _  ._ - _ _ _  __. . ___. _ _ _ _  3,979,324 
Numbcr of horring shipped by steamer SUS to Baltimore _ _ _ _  _____. _ _ _ _  _ _  - 850,000 
Nurribcr of licrring sold ou the sliores and from trap-nets _ _ _ _  __._ ._.__. . _ _  1,400,000 

'l'otd ............................................................. 13,544,797 
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Od.--CARP IN PRANOE.* 

Tlie carp is generally well known. It has a strongly-curving back 
of an olive or bluish color, yellowish below, and with a whitish beily. 
The spines forming the first ray of the dorsal and the anal fins are strong 
and toothed. It has pharyngeal teeth, flat and grooved at  the crown. 
There is a lateral line of 4s black points; the dorsal fin has 21, 22, or 
24 rays;  anal7 S or 9; each ventral, 9; and there are 3 toothed rays to 
the dorsal and the ana1 fins. The caudal atid the velit8reI fins arc of a 

. violet color; the anal fill is of a reddish-brown; and the gill-covers are 
glossy and without notches. Tllere ar0 4 barbels, 3 of which are at the 
an&s of the jaw. I t s  scales are large and hard. !l!he bony parts of 
the anatomy of this fish arc very numerous, and 4,386 pieces have 
been counted. Tho bead is strollg, large, and blunt, and thb eyes are 
small. 

The carp comes from the centra1 and southern parts of Europe, and 
has been accIiinatized almost evorywhese. p t  seems to hare corne 
originally from Central Asia, whence it mas introduced into Europe as :I 
food-6~11.1 It thrives iu the quiet maters of France, where it sometimes 
abttains the length of nearly 4 feet. It prows readily in Ponds7 and is Of 
a good flavor. Clear and gcntly-flowing maters are suitable for i t  ; anti 
at the same time i t  finds in these maters some qualities which escape 
our notice, since it remains in certain portions of a stream or river and 
is found only in these portions. The scnsibility of the carp on'tbis 
Point is so great that 1;hoso which have been raised and set free in other 
Parts of theso streams go to rejoin the other carp in theseplaces and do 
not restock tho whole length of the watercourse. Carp multiply rapidly 
in ponds ; the iuuddy water, however, of these bodies of water is apt to 
give a muddy taste to their flesh. It is easy to rid the fish of this muddy 
flavor elsewhore by putting them for a t  Ieast eight days into clear run- 
ning water. 

When the carp is about to ,SPBNII, it leaves the large watercourses to 
Seek more quiet places, an(I is not stopped on its way bY Waterfalls of 
.6 feet in height, which it ascends with as much dexterity and persever- 
ance ;LS trout. In spawning it rubs against weeds in order to aid in the 
ejection of its eggs ; and often it is almost entirely out of the water, es- 
Pccially during a pleasent spring and under the rays of a warming sun. 
At spamning time the flesh is soft and flabby. 

The young carp are much exposed to the teeth of their enemies, and 
an immense number become tho food of fish, birds, and animals ; but 
after thcy are three years old they have little to fear from pikes and 
others. Carp have a very long life. Those that we call salmon carp haw 

2 porn tho Nolaitcur do In Pieoiot&urc, &c., Paris, Novernbcr 28, 1886. l'm11~1:~Ccd 
l)Y n. P. JICRRELL. 

5_ 

i $ 7  
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red flesh and are delicious eating. The growth of lhis €ish in a place 
where it gets good food is rapid, Sor in the period of seven years it passes 
from a weight of S gmms to S kilograms [ $ ounce to 153 pouurls: about], 
jucreasing a tliousaucl-fold, but after reaching this size it iiicreaucs much 
mora slowly. MTe ofteii R ~ C  very Inrge spcciiiicns, with the head niucli 
rounded in frolit aucl with blnut noses. A race with large scales has  
been produced, seine indivitlii:ds OS which linrc the skin bare in places; 
and souie arc ~nt i ie ly  sc;rleless. Tlic.se varieties arc c:illed Queeii Carp, 
Mirror Carp, Leather Carp, &c. 

lllc carp is uot very voracjous, b u t  it  lives upon spawn, insects, and 
r r i a n ~  vegetable and nnimd substmccs that, it finds in the mud. When 
the curp is lesii its bead seeins to be wry 1 ; q o  in comparisoii with its 
body. 

The smsll carp are not good eatiag, but the large oues are plump and 
their flesh is iirin anil delicate mlien the.y are caught in lir-iug water. 
Tlie Rhiiid carp and those of Montreuil-sur-lder are highly esteemccl, 
viliile those of the Lot River pass as e:ceelleut. In the SaOno ltioer 
these fish are of wry good quality, ~vliile the rapid wail. clear waters of 
the Noselle :iud the Loiro furnish carp that are little souglit. 

M. Ijicnnc, of the  fish-cultural establisliment a t  JIiiiiiiigen, found 011 

Ucceniber 15, in the Lal;e of Constance, csrp wliose Cgg6 anil milt 
 ere ft111,y ~naturcvl; C:ui this indicate that this fisl~‘ K~XLWIIS  twice a 
year z 

r \  

PARTS, Novenibcr 2S, 1885. 

In very inany cases the carp is talieti froin middy, linlf smgnant 
water of  a Iiigli telnpcratiirc, and is im~iiediatcly killed, a11d then cooked 
after :I C;ishioii. Such n, fish is utterly unfit to  cat, and is al)t to mako 
the? parta1;ers of the t m e l  sick. Now imagine :L carp talicm oil6 of snch 
mater 2 ~ 1 ~ 1  transported to  market, or even not eaten until tho next day, 
Yet this is what is w r y  often iloiic, and the outcome of i t  is the general 
verdict that carp is worthless as a table fifsh. In Gernmny the profes- 
eional fisherman does not bring pond carp for sale to  1ii:wlret until they 
Iiarc been i n  big boxes for f’i.01~ two to tliree weeks in running river 
mfer, so as to be rid of‘ the muddy taste which they acquire in ponds. 
Any olenr runniug water ivill do  it. Then tiley are put into big tubs, 
bronght to rnarlrct i n  good sliapc, mGniining around, a n d  the purcliaser 
pi(:Iis out, his fish mtl hrings i t  lioino dive, whcro it is killed wbrn  
\\ls~~te(l  SO^ tllc table. Snoli a fsl i  W I I C I ~  lbroperly CCJOkVd i u  ~e;111~. i\ 

deliancy. 1 nsii:illy 1r: iva  .z p c ~ t  t J I I : ~ , I I ~  visitors : ~ t  tho time whcn 1 
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(I7.-TPIE AlMEKZPGAN B R O O K  TRQUT RECCDItXmENDED FOR 8WIW4 
WATEXUY.‘ 

B y  HERIVIANN GOLL. 

Thanks to the effortsof the German Fishery Association, it has become 
possible to acclimatize in European waters several kinds of American 
fish, such as’the CalXornia salmon, the valuable American salmon trout 
(SeeZac7~s, lake salmon), the whitefish, and the American brook trout 
(fiahnojbntinalis Mitch.).t Von Claparbde in the spring of 1883 sent a 
considerable number of the eggs of this fish to Switzerland; 4,000 wero 
sent to the canton of Vaud, and were hatched in the small fish-cultural 
establishment of Roveray, near Allaman. Unfortunately the hatching 
troughs were one day flooded by violent showers, and in consequence a 
large number of the young fish which had been hatched were carried 
away. Of thc sm&ll remnant, about 300 mere placed in a pond near St. 
Prex, and 100 in a small pond in my garden. This pond has a long oval 
ahape, and measures 4 meters in length, 2 in breadth, and almost 4 meter 
in depth; its malls are of cement. It is fed from my house reservoir, 
contaiuiug good drinking water with but little lime in it, which comes 
from tho Pierre-Ozairc. The temperature of this water is 6.6 to 70 C. 
[about 440 Fahr.]; in summer it, exceptionally rises to 1213 [53.60 I?.]. As 
liidingplaccs i’or the little fish, ins pond has some small caverns of tufa, 
forming a, sort of‘ subterranean passage. The bottom is covered with 
mud  from the lake, in wliich there is R dense growth of IClodea eanadensis 
and Potantopton densus. 

The young brook trout, which had boon placed in the pond, in the be- 
ginning persistently hid themselves, so that I begnu to doubt whether 
they were really there. Some~’artic1es of food mhioh wore thrown into 
the pond were not touched, and 1 therefore stopped tl1rowi~1giili any food. 
After about three months some of the little fish occasionally made their 
appearaucc, Iiaring grown consiclerabl~. When placeci in the pond, they 
measured 18 to 20 millimeters [$ inchj in  length, while now they meas- 
w e d  5 to G centimeters [2& inches]. I nom had frequent opportunities 
m seo of wbat their food principally con8isted. My aquatic plants wero 
wrered witli great masses of Gamwiai*us roeselii; and my little fish 
crilgerlj- chased small specimens of this crustacean. 

In September, 1883, my fish measured 0 centimeters [SJ inchesJ in 
liongth. To accelerate their growth, I placed in the pond a number of 
wmaH Phoxi?aus lmvis, and several small specimens of Cobitis barbatuuba. 
These fish all disappeared, and I presumed that the trout had devoured 

* li Der a?i~rrilcaniscl~c Bacl~-Riitheh.” Transl&Ltoil from tho German by HERMAN JA- 

t I n  January, 1883,25,000 brook-trout eggs werc scnt by tho Unitcd Statics Fish Corn- 

- - - -- - __ __-I_ 

WIIBON. 

mssion to tho Dcutscho Fiscjioroi-Vcrciw Sec F. C. Report for 1883, p. xli, 
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them. As I had no more of these fish to give them, I commenced to 
throw earthworms into the pond. Two to three times a week I had 8 
grand feeding-time, and convinced myself that the new food was eagerly 
taken by the trout. With the same relish they devoured small grass. 
hoppers, gnats, caterpillars, &c. I. am now able to explain how it came 
that 1 occasionally found early jii the nioming one of my  little fish out- 
side the pond; it had too eagerly chased iusccts flying owr the water 
and leaped out of the water upon tho bank. 

When the cold season set in, I madc an attempt to feed my fish with 
meat chopped fine, but it invariably remaiucd on the bottom uxitouclied. 
Possibly this was caused by the diminislictl yoracity of t k  fish, result- 
ing from the winter season. 

I n  January, 1SS4, J again noticed the Phoxinus lccvis. Nearly all of 
them returned; and I must presunie that t h  brook trout does not chase 
fish, as both kinds of fish live, up to (late, together in  perfect peace and 
Iiarmony. The Pkoxinus lawis had grown considerably, and T began to 
throw little pieces of soaked bread to them. After a few hours these 
had disappeared ; and I think I have occasioiially 8ecn the trout snap 
after this food. 

Iu  the summer of 1855 most of my trout had reached a length of 20 
to 25 centimeters [about 9 inches]. About one-third of them had not 
grown so long ; these were the ones which alilways came too Into, m l o n  
I threw food in the pond, and had to satisfy their hunger with some of 
the bread. Similar observations were made relativn to the little fish 
which had bren placed in the pond near St. Pres; only they rcmained 
smaller. becauso 110 food was thrown to them. 

On the whole, I am very well satisfied with tho growth of these fish. 
RR, moreover, they are easily satisfied (my pond was often suppIied 
with very little water, and mars frequently polluted by rain-rater) and 
Inanage to lire on a11 sorts of animalcules, Ithinli I can recommend them 
for ninriy of our waters. In clear brooks, which contain a good many 
~ammart6s roeselii and 1arvE of iuseets, the American fish is f O U n d  to 
be less predaceous than our brook trout ; s u d  as to  its growth and the 
delicucy of its flavor, it is fully the equal of our trout. o~inio11, 
and after rcpcated trials, the American brook trout is in every 'TDJ' tho 
equal of tho c h r  from the 1,alio of Zug, which enjoys a higll rei)ntatioIl 

a table fish. 
The Amoricon broolr trotit is 8 genuine (6 Saibli~ig,~' and can therefore 

justly be classed with the genus flalmo. We find in it tho OS uonlerin the 
upper jaw, only with teeth in front, just as in the Z U g  char. Its bo(b 
is thick-set, the snout short, and the color something like t11;1t of otlr 
char. Tilo biack and sides hare :b cl:u-lc-green grou~icl color j tllo belly 
has OU tho 
aides there are numerous rery bright red, White, &Ild J'ollOWiSh-~vl~itC 
Spots. The brownish-yellow (1orsal fin ha8 801130 illtellsdy b1UOk Streaks. 
Tho ventral, pectoral, 

In  

beautiful rosy color, with a slight sdmisture of orilllgc. 

fiutll fins b~lro  a deep red CQlOr, {wC~ h a ~ o  
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shining white front edge. Tlie caudiil fin, whicli is cut oft’ straight, is 
of a bromn-red color. Durjng thc spanwing season these colors become 
brighter, and at tliat sc:ison tho brook trout coinpares thvorably with 
soine of the most  beautiful of the finny tribe. In Zurich very successful 
expcrinients liavc becw made with the ,Sulmo folzfiiizulis. Pour of these 
fish, which were raised in the fish-cultural establishmelit of Dachsen, 
1)rodiicetl last autuinn about 200 eggs, and  from these there have now 
been 11atched about GO or 70 lively and healthy young 6811. 

Wa take occasion to express onco inore our hearty thanks to t l ~ e  
German Icisliery Association for its valuable present. Ilet 11s hope that  
tltcm is :L grvut futnrc i n  store for this iieiv citizen of Switze~lond, whicll 
h;is c o i i i ( *  t o  11s from far-off America. 

Z T J ~ Z K G ~ I :  SWITZEELANU, 1SSL 

OY.--IIIAXSETW QP WPEITING Q)IC I ~ I ~ Q P J T - B U N I P  (lV&EPLLUJUIU!j IBPLINE- 
AXCIS, Mitcli.). 

By WI&LAPED N P E ,  SI.. 

Tliose fish apl)ear in  our shdlon~waters  during October or Noveinber,* 
:l(:(:Oi*dilig as tlte seasoil is early or 1:~te. Tl1~7 c0111e in to  f ~ d  froiii sun- 
mt to suitrise, :ind arc then SCCII,  oLlen wlicrct tltc water is riot over two 
iitchcs tleel~ Dtiriiig the tlaytiiiic , thuy arc uewr seeii alive new the 
shore, nor have I ever see11 iiny ;it or iie;~r thc: surface in deep water. 

They fcetl oti the silver-sides or friar, which ihbouuds here nt this 
seasori, :mtl which, beiiig chilled, is easily omght. The frosbfisli (lo llot 
come in scliools l)roper, but scitttcrc?il iiloug shore-from a few to mimy 
feet a p r t ,  arid lieatled iii all directions, moving slowly along-gener- 
ally iiear the bottom, :md now and tlieti risiiig to  seize a friar, which they 
do by shooting diead two or three feet quite rapidly; if successful, they 
then siulc to tho bottom and slowly sm~llow the small  fish. 

Many frost-fish :ire sl)earcd by incu ant1 boys wading along slioru with 
iaritcrns. Qriantities :we caught in t h e  fish-tmps, and if the night I i n p  
peris to bc ve1b.y frosty hniiilreds ;we left by the fiLllirig title, this last 
11101’0 frcqueiitly 1iq)pciiing 0 1 1  the outer beaches, wliorc tliero is a 
little snr;rsli along shore. 111 size they w r y  generally froin t\vo or tlireo 
ounces to onc poutit1 j those o i l  the outside beaches :we tlie largest, 
whilo inside the nioiitlis of‘ rivers they are small. Wheri seen iii the 
mater a t  riiglit they npl>c:ir of a dull rcdclish color. Ecbrly in October, 
w l d o  fishing for codfish in i i ~ c  or si: fathoms, I have caught frost-fish 
tliat ivould weigh two or threo pounds; and in tlie trawl on tho Alba- 
tross I I I ~ L V O  seen specimens that  would weigh as much as eight pounds. 

NEW IWDPORD, MASS., August 207 ISSG. 
- c___ 

*For a brief m t o  0x1 their appcarauco, sop E’. C. Bullvtia for 1884 p. 137. 
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]By FIEIY TILtYICLQRI. 

In Sweden \vu have a fish olos~ly  related to the carp, which at  least so 
far north as D~llariio and Relsinglsud could bo pl:mted to greet advan- 
tage in many lakes, streams, ponds, and other small waters with a 
loose bottom, and with banks a t  least partially covered with rcgetation. 
Professor Wittmaclr says, (6 Besides tlic eel thoro is hardly another 
fish so suitable for stockiiig marshy wnters its t h e  tench; 77 and in m a l r -  
ing this statoment hc has rcfererice to Gcrmany, where it, is thought 
that the carp is the best fish €or th i s  purpose. In the carp ponds tench 
are often kept with carp, as tho tench is satisfied with food which the 
carp does not care for, or could not easily get at. In Germany it  is 
said that the tench does not grow as rapidly as tho carp. I n  Swedcn 
this mill probably bo cliiforent. Thero is every reason to suppose that 
tho tench, being indigenous in more northerly latitudes, will flourish 
and grow in colder water than the carp cnu stand, and will therefore 
have Iongor annual period of growth. Cold winters a n d  thick icc do 
not dist;urb the tench, which has ii great capacity for burrowing in tho 
inud and lyiug in a statu of torpor. T n  Gcrinauy it reaches a weight 
of 1& kilograms [a little over 3 pounds] in the third year, and mhon six 
or seven years old is said to reach a weight of 3 to 4 lrilogreins [G& to 
88 pounds]. I n  Sweden, when 'in suitable waters, like thoso in the 
northern part of the province of Snitlland, i t  reaches e weight of 6: or 
more pounds. I do not lrxiow how fast i t  grows in Sweden in a free 
state, for, to m y  knowIedge, only very imperfect observations h a m  
been taken regarding this matter. Very few of our fish can SO well 
staud a long transportation as the tenell, It can therefore easily be 
bansferred to maters a t  a great distance from its home. Althoughitis 
much sought after by tho piko, it can uevertheIess be planted in ~ a t e r s  
where pike and perch are €ound, as i t  knows me11 how to hide in the 
mud and in dense growths of aquatic plants. AS an instance of t h e  
successful planting of tench, i t  may be lneiitionod that in a small lake 
in the northern part of tho Kalmar district, in 1871,46 tench, weighing 
from & to 4 pound, Tvere planted. Three years later the largest of theso 
Ilad reached a weight of 4 ponnds. After38 gears, and probably sooner, 
'Ual~y tench were caught itn this lake, and they had sproad to another 
h+e in the neighl>orhood. In another silldl hk0, not fh1' from t1E 
:Ibore-mcntionecl, 80 tcllcll mcro plautcd, measuring 8 to G inches in 
length. After 12 or 18 gears ]lad passed, them were excellent tench 
fl8heries in this Iskc, inany of tho fish weighing from 4 to 5 pounds, In 

Bull. U. 5. F. C., 8G-14 
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these small lakes there are also the bream, crucian, roach, bleak, pike, 
perch, eel, and some other kinds of fish. 

I n  many parts OS Sweden the tench is considered as a fish of little 
value, and as not being s wholesome wticle of food, and consequently 
it does not sell a t  a good price. In  Germany, where this fish i's hetter 
known, it is appreciated more. It is stated that it often sells a t  :is 
high a price as the carp, but generally tench costs about two-thirds 
of the price of carp. The tench has frequeutly a more pronouiiced 
muddy or peaty flavor than the carp, but if kept in clear, ruming water 
for five or six clays it will almost cntircly lose this flavor. 

?O.-NEW ENGLAND FPSPIEICIES IN JULY, 18136. 

B y  W. AmWILCOX. 

With the exception of mackerel the receipts show few changes in 
quantit.y from thosc of the corresponding inonth of last year. Atf 
Gloucester the same number of fares or cod and other ground fish hare 
been landed-377 cargoes each year. Of mackerel 30 fares arrived from 
the Gulf of Saint Lawrcnce and 7 small broken fares from off the New 
Bnglsnd coast, against 116 fares during July, 1S85, innking tlie aggre- 
gate fares 307 iu July, ISSG, and 303 in July, 1885. 

Codfish O S  good siae and quality merc abundant. A number of ves- 
sels have returned to home ports from their socond trips with full fares, 
caught on Banquereau, Western Bank, and Grand Banks. Nearer homu 
the catches on George's aud Brown's Banks have been good, et the close 
of the month falling OR on the former and iucressing on the Istter. The 
July catch by the Gloucester fleet of the past two seasoua, on theso 
two, banks, is OS interest as showing the fluctuation in tho catch from 
out) bank to the other: 

Codfish landed at Gloueesler duving July. 
- 

1 1885. I 1880. 

From Georgo'e Bank ......................................................... 
From Brown's Bank ................................................... 

I---'-- Total.. ................................................................. 4,738,000 I 4,709,000 

The fish from George's usually are given the pre€erence, as being of 
superior quality to those from any other locality. 

Halibut have continued scarce, vcsscls arriving mostly with small 
fares. A few vessels fishing between George's and Drown's have 
brought iu larger fares than thosc from the Grand and other banks. 
The total receipts €or the month show s falling off of 170,350 pounds 
froin those of July, 1885. 



BULLETIN O F  THE UNITED STATES FISH COMMISSION. 211 

Hake, haddock, and other ground fish have been fairly abundant on 
the eastern fishing grounds, and an averaie catch is reported. 

Bluefish have been less plentiful than for a nuniber of years. Only 
occasionally has any amount been talren, and much of the tinic vessels 
have returned empty. ' 

Swordfish have beeu numerous, the catch being mostly made in the 
vicinity of Block Island. The price has been as low as 3 cents a pound. 

Mackerel, in large bodies, seen1 to 11ave abandoned their usual resorts 
this year. All tho season, siuco their disappenmnco south of J J O I I ~  
Island, the fishermen hare sought them all along the usual fishing 
grounds off the New England coast as €a, as the Bay of Fundy, on 
George's and Brown's Banks, and in tlio Gulf of Saint Laivrenco. After 

1 weeks of constant search vessels have been obliged to return to homo 
ports with very few fish, if any. They ~ o ~ l i l  a t  oiicc refit and start 
again. During tlio first of the month 126 sail were cruising off thc 
New England coast-50 sail in tlio vicinity of Dloclr Island and 75 sail 
in the Gulf of Saint Lawrence. Sinall niackerel were found quite abun- 
dant, and occasionatlly small schools of' 1:trgo fish were taken off the 
eastern coast aud about Blocl; Island. In  the Gulf of &iut Lawrence 
the search mas equally unsuccessful up to tho middlo of tho month, 
when tho fish appeared in considerable nbunda;llce on Bradello and 
Orphan Banks, to the north of Priucc Edward Island. The fish were 
inostly taken from 10 to 20 miles froin shore, :uid iwro of good size mid 
fair quality. 

No improvemont taking place OB the United States shores, t h e  flcct 
slowly and reluctantly went from the eastern slioro to North Bay, a t  
the close of tho inontli 150 sail o f  the New England ncct of seiner8 
being in those waters. A f o ~  sail iwrc hauled up teIuporariIy, and 100 
vessels remaiued scattered all oscr the fishing grounds off tho New 
England coast. The oldest fisherrncn report that never liavo they soen 
a season that would compare wit~i this for the scarcity of mackerel. 

The native fishermen of the Provinces have been equally unfortunate. 
The few vessels they 11ad engage(I in seining could not find maclrerel 
schooling, while tho boat fishermsn using hsnd-lines complained that 
mackerel ,when found would not  talce the hook, and consequently their 
catch was also insignificant. 

Bait has beeii plentiful all tlio month, tho weirs of 0ai)e Cod at iiearly 
all times having an abundalice of squid and snlall mackcrd. Along 
tho coast of Maine 11erring ]lave been in great :BbUtitl:l~ncc; i b t  several 
imints for clays tllo n.ejrs traps would bo full alii1 closed, waiting 
for buyers. Squid 1lnI-e been \Tory abuudul~t a1011g the New ~ihigland 
coast j also at times on the leac~ing fishiug banks. 

Prices of a11 kinds of salt-water fish liarc ruled very low, in inany 
Cases being below the cost of productio11, ant1 lower tliaii for years, if' 
mer  before. The season thus far lias certainly been :B most discour- 
aging one for a11 engaged, yet fishing is persistently and hopefully fol- 
lowed, in h o p 3  of a better future. 
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Salt Fresh 
Yrom- codfish. halibut. 

0 

c -_____________ 
Pounds. Pounds. 

Georgo's Bank ............ 181 4,585,000 lV3, GOO 
Dromu'~ Dank ............. 6 214,000 1, GOO 
Grand Banks.. ............ 35 1,925,500 714,3L'O 
Banquorenu ............... 7 287,000 123,000 
Nova Scolia, Capo shore. .. 4 140,000 
Off Labrador .............. 1 2 000 27,000 

Westom Bank ............ 3 335,000 1,400 
NcmEngloudehoro ....... 35 385,000 .......... 
North Bay ................ 30 
FJom small boata, shore- 

fishing ...................... 20,000 .......... 
Total in July, 1866 ... 307 E, 329,500 1,095,900 

I%iuisli Cap .............. 2 430: 000 35, 000 

_ _ ~  

Total in July, 1885.. . 303 8,220,500 I, 260,250 

Beccipts of j i s a  at Gloucester, Haas., in  July, 1886. 

Salt Salt Salt 
hoke. ::$. pollock. cusk. 

---- 
Pounds. Pounds. Pounds. Pounds. Pound~. Uarrcls. 
4,000 4,000 ........ lU, 000 ................ ................................................ ................................................ .............................................. .......................................................... ................................................ ................................................ ................................................ 
04,000 22,000 35,000 0,000 0,630 . 104 ............................................................ 12,100 

20,000 ........................................ 
BE, 000 26,000 35,000 lo, GOO I 0,630 12,354 

__.__c-_____-_ --- 
---- ---- -- -- 

77,500 ........ 3,000 17,500 1 . 583 "39,037 

E n d  of fish. 

Free ofdutg.  

Fresh salmon ....................................................... do.. .. 
(:od'and other dry (ish .............................................. (lo. ... 
Horring, ickled ............................................... -.barrels.. 

Breali 5sh, aahon excepted ..................................... p ouuds.. 

Herring, smoked .................................................... do.. .. 
Salmon, pickled.. ................................................... do.. .. 

and other dry 5&.. ........................................ p ouuds.. 

Hedng,  pickled .................................................. barrels.. 
&fackcrol, pickled ................................................... d 0 .  
Salmon, pickled.. ................................................... d 0. 

Mackorofpickled. ............................................ -.-.-.do. ... 

Xubject lo  duly. 

Herring, smoked. ................................................. ..do.. 

The iinportations of fish for the year ending July 1, 1SS6, being the 
first full year since the termination of the Washington treaty and tho 
return to a duty on fish from the British Provjnces, are a6 follows : 

1685. 

17,913,742 
1,330,541 
32 309 578 

1043.742 
01, 680 
5,872 

10: 558( 316 

............. ............... 
49, G43 ................ ................ 

1886. 

10 732 787 
1; 422: 720 

............. ............. ............. ............. 

14,324,060 
5,712,725 

07,922 
50,847 
4,662 

Valne of alt$sh imported, including anchovies, sardines, and o t l w  canned p h .  

I 1885. 1 1866. 
_ _ ~  
Freeofduty .............................................................. $3,452,407 I $1,070,844 
Dutiable ................................................................. 1,353,138 2,635,640 

Total ............................................................... 4,805,035 8,012,200 1 I-- 
GLOUCESTER, MASS., August lS, 1886. 
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7l.--81SH[-CULTURE IN NEW ZECALAND. 

B y  WILLIAM SEED, 
Secretary of the Narine Dcpartmeitt. 

[From tho Anuual Roport of tho Merino Dopnrtmout.) 

OYsrERs.-owing to the reckless may in which the rock-oyster 
fisheries hare been worked it has been found necessary, in order to 
prevent their absolute destruction, to close the beds at Whaugarei, the 
Hauraki Gulf, and the coast and harbors between Bream Head nncl a 
point just north of the Bay of Islands, for a period of tlireo years. It 
is hopecl that by the end of that time the beds will have recovered. I t  
was reported that one of the main causes of tlie beds having been so 
r:enrly destroyed was that the oysters mere frequently stripped from 
tlio rocks with spades, which reckless operation cleared away the sinal1 
with the marketable oysters. In  order to provent this nu order in 
council has been made providing that no spade or apparatus €or taking 
rock-oysters shall be used of which the edge or blade shall exceed 2 
inches in width. An order in council mas also mado under tlio pro- 
visions of G'Tlie fisheries encourngement iWt, 1S86," prohibiting tlie 
exportation of rock-oysters frotn t h e  colony. The great im1)ortance of 
conserving our oyster-beds, both rock and mud, caniiot bo more forcibly 
illustrated than by quoting from tho report of the royal coinmission 011 
the fisheries of Tasmania in 1883, which shows that whereas, in one of 
the best years, the number of oysters dredged from the principal native 
beds amounted to 22,350,000 (tho valuo of which, at the present current 
prices, mould be $93,125 [about $452,5331, a which, i t  is staterl, is 
more than tho equirakmt of tho value of the exports of grain, hay, dollr, 
and bran from Tasmania in tho three years previous to tile clato of tho 
report), the yield of the beds has bee11 reduced by 0vp.r fishing to not Inore 
than 100,000 per annum. The knowledgoofthis should be sufficient 10 in- 
duce the Governnient hero so to regulate the taking of o~sters  ns to 
Wevent the productiveness of our beds froin being m?eSted or destroyed 
from t h e  same cause. The quantity of oysters OxP'ted fi.Om New 
Zealand, chiefly to Sydney and Melbourne, during tho ycar CUded the 
318t of December last, amounted t o  1,057,760 dozen rock-oystcrs, valued 
at $3,333 [$1G,198], and 170,456 dozen rnud-oysters, vdued at gz,IgG 
[810,G73]. 

SALT-WATEE PISH.-The Department is a t  present collecting infor- 
mation 011 tho habits? spawning season, &c., of the edible fish inhnlbiting 
New Zealnncl maters, with a view of adopting and cllforcing i t  closo 
mason for some of the flsh. 1 trust to be able by next year t,o report 
Wore fully hereon. A tram1 has been ordered from Nngland for use on 
board one of the Government steamers, for the purpose of ascertaining 

' 
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what kinds of fish can be procured on the various parts of the coaet, 
and the best seasons for taking them. 

PEESII-WATER FISH.-A shipmeii t of whitefish ova was received 
from America in February last, unfortunately in  a putrid condition. 
These were forwarded through tlie courtesy of Prof. Spencer F. Baird, 
the U. S. Coinmissioner of Fish and Fisheries. A shipment of salmon 
ova was received by tlie steamer Ionic in March last, arid was distrib- 
uted among certain acclimatization societies. J am glad to say that 
this shipment turned out a success, in fact, the most successful, I be- 
lieve, hitherto received in tjlic Australian colonies. Some 200,000 eggs 
mere shipped, b u t  only cight of thc nine boxes arrived in good conditiou, 
one h y i n g  to be left out of the icehouse prepared for the ova, there 
being no rooni for it. Notwithstandjug this, sonic liealthy fry were 
hatclied out,. I note tlint in Tasmania their most successful shipment 
of salmon ova, received by tlie Yeoman in lSS5, yielded 36,000 fry out 
of 150,000 ova shipped, or 24 per cent, while those by tho Ionic yielcled 
~ ~ o m e  50 per cent of liealtliy fry, The importation of these cggs  aut1 
the vtrrious steps that had to be taken in anticipation of: mtl niter, their 
arrival in the colony were carried out under the iinmediate directions of 
tlie Don. Sir Julius Vogel, tlie commissioner of trade and customs. 
The corresponclence relating to t h o  introduction of fish ova has been 
printed, and will be prescutccl to P;xr.li:imeut as a soparato paper. 

I would submit, for consideration, wliether the preseiit practice of 
placing the young salmon iry in rnany digerent rivers is a judicious one. 
It would appear to be more desirable t o  p u t  all the saliuoii fry latched 
into one particular river, that river beiug selected, regardless of posi- 
tion and district, as being the best salmon river, or1 account of the tern- 
perature of water and other necessary conditions. When once salmon 
are established in one river it would be only a work of tirue to get them 
placed, at any rate, in most of tho rivers in Middle 1r;lantl [or South 
Island]. i n  support of this plau, I quote the follomiug paragraph from 
the U. S. Commission of Fish and Fisheries lteport for lSS2, p. lriii, on 
the subject of the artificial propagation of fish : '' Failures have resulted, 
in a large degree, from tho limited scale on which the work has been 
carried out,. If the expectancy of destruction in a given locality be esti- 
mated as representing one million young fish, aud any number less than 
one million be introduced therein, i t  is easy to understand that there 
mill be 110 rcsult." This opinion appears to apply with singular f'orco to 
New Zealand, wliere several of' the acclimatization societies are eager to 
secure e share of the young salmon in order that they may be turned out 
in rivers in  various parts of the colony, some of which are entirely unfit- 
ted for tho salmon to thrive, or, perhaps, even to live in. 

Now that the Government has takcn in hand the importation of fish 
ova, I submit Sor consideration whether i t  would not be desirable, in 
the public interest, t o  make some iuquiry as to the operations of accli- 
matization societies, especially in relation to  pisciculture. So far as I can 



BULLETIN O F  THE UNITED STATES FISH COMMISSION. 215 

make out, there are no less than twenty-onp such societies in the colony. 
All that appears to be requisite for the establishment of a society is 
that a copy of its rules, signed by the chairman and countersigned by 
three members thereof, shaN be deposited in the office of the colonial 
secretary. There is thus nothing to prevent any halE-dozen persons 
from forming themselves into an acclimatization society in any district 
where no organization of that kind has already been constituted. It 
has, therefore, been the iiractice, a t  t’he instance of any one of these so- 
cieties, to  make and gazet8te regulations under t r  the Salmon and Trout 
act, 1867,” for fishing in specified waters within the district in which 
such society operates. These regulations prescribe a fee, usually Sl, 
for every fishihg license. There is no specific authority in the act for 
imposing the fee; this seems to have been done under the provisions in 
the act quoted, which authorize the governor to Inalw such regulations 
for certain specified purposes as seem expedient, and also 6‘ as to any 
other matter or thing which in any manner relates to the management 
and protection of salmon or trout in  this colony, or to the fishing for or 
taking salmon or trout.” In some districts consiclemble amounts must 
be collected from the publio for such licenses, and, as tho license fees 
are of the nature of R tax, I think it would be ouly reasonable in future 
to require that the accounts of societies which receive these fees should 
be published. I think it mould also be reasonable for the Government 
in future to  require any society which submits regulatioiis for approvaI 
and publication to furnish, along with such regulations, a copy of its 
rules and a list of its members. 

HATUHERIES.-I understand that seven fish hatcheries belonging to 
acclimatization societies are now in existence, ni~mcly, one each a t  Auok- 
land, Wairarapa, Nelson, Chris tchurch? Dunedin, Wallace town (Inver- 
cargill)? and Queenstown, and one, belonging to fi private jndividual, a t  
Opawa, near Ohristchurch. Now that communication between diEerent 
parts of the country has-been so greatly faciIitQte(1 by tlic esten&Jn of 
the railways, it is worthy of consideration wbet1ior better results with 
less oxpenditure of money could not be obt;aiiled by having two well- 
equipped establishments, one in Nort,li mil one in Middlo Islartd, whence 
the young fry could be easily distributecl, 

1x1 making the above remarks I have no desire wha8tever to detract 
in tho slightest degree frow the credit that is due to many of the BC- 
clim,ztization societies, for uncknibtedIy thoy have rendered lasting md 
most valuabla service to the colony in introc’lucing and stocking onr 
rivers with trout. This good work has bcen Ilccomplished by the zeal, 
energy, and public spirit of the inembers of those societies, who have 
not only contributed largely from thuir private purses, but have, year 
after year, sedulously watched Over the hatching of the ova, and after- 
wards undertaken long and toilsome journeys to distant lalies and rivers 
to liberate the Soling fish. My object has boql to exhibit tho question 
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in a purely economic light, and. to suggest a course of action in regard 
to these societies tvliicli I am inclined to think would tend to establish 
them on a satisfactory footfing and promote their well-being, as i t  would 
operate in the direction of preventing tho undueincrease of small, weak 
societies, and thus strengthcn and widen the sphcre of usefulness of the 
larger and older ones. 

WELLTNGTON, NEW ZEALAND, J?c?ae 1, 1SSG. 

YY.-AN ACT R E L A T I N G  TO ’Fl l lC IMPORTING A N D  LANDXNG OB 
MACKEREL OAUCIIT DURING TlIE SPAWNING UEASON. 

Uc it eizacted by tlhc Senutc  aitd Eouw of Bcprescntaiives qf the Uizitecl 
i3tatcs of America in Coqpwe asscnibled, Tliat for the period of five years 
from nncl after thc first clay of March, eighteen hundred and eighty- 
seven, 110 mackerel other than what is lrnomn as Spanish mactckcrel, 
caught botwcea the first day of March ancl the first day of June, in- 
clusive, of each year, shall be imported into the United States or laiided 
upon its shores : Provided,  howevcr, That nothing i n  this aot shall be 
held to apply to maclrerel cenght oft-shore mitli hook and line, from 
open row-boats of less tlian twrnty feet Ireel,’* and landed in said boats. 

SEC. 2. That section forty-thrcc hundred arid twenty-one of the Re- 
vised Statutes is amended, for the pcriod or five years a€oresaid, so a8 
to read before the last scutencc as foIiows : ‘6 This license does not grant 
the right to fish for mackerel, other Mian for what is known as Spanish 
n~ackerel, betireen the first day of March and tho first day of June, 
inclusive, of this year.” Or in lieu of the foregoing there shall be in-  
serted so much of said period of time as may remain nnespirecl under 
this act. 

SEC. 3. That the penalty for the violation or attempted riolation of 
this act shall be forfeiture of liceuse on tliu part of the vessel engaged 
in said violation, if n vessel of this country, ancl the forfeiture to  the 
United States, according to law, of the maclrerel imported or landed, or 
sought to be imported or Iandcd. 

SEC. 4. That all laws in conflict with tlik law are hereby repealed. 
Pawed the lloufie of Iteprcscntatives May 31, 18SG. 

On July 29, 1856, Mr. Thomas W. Palmer, from the Oolnmitteo on 
Fisheries, submitted to the Senate the following report : 

This bill is designed to prevent tho taking of mackerel by mine8 and 
purse-nets between thc first days of March and June of the five years 
succeeding its enactment. It is urged with practical unanimity by tho 
vessel-owners and fishermen engaged in this industry, and is opposed 
only by commission dealera in fresh fish. 

* I-Icro tho Sonata Committee on Fishories ~truelr out the words ‘‘ opou row-hortte 
of lese than twenty feeet keel,” and inserted tho word “bontri” instead. 
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The testimony taken by tlio comitiittee .shows an a1:~rining clccrease 
in tho better grades of rii:ickerel suitable for salting as Sood. Tho aver- 
age yearly catch in amount for tho years from 1809 to 1S72, inclusive, 
was 166,184 barrels. Tlic avcrago ~'cnrly catch from 1S72, the time 
purse-nets came into general use, to 1SS6, inclusive, was 201,204 barrels. 
It will be seen that the average anni i~~l  amount caught for tho last 
thirteen years is only about 30 per cent greater than for the sixty-four 
j ~ r s  froni lSO9 to 1572, iiot~vitlistaiidinji the improved appliances wliicli 
should 11ave insurecl i vast iucrclase in tlie catch, stimulated as the busi- 
ness has  been by :L gre:itIy increased deiiinnd Srom a rapidly increasing 
population :~nd improved uietlioils of tlistribntion. Par inore to be 
deprecated than tho (Ieiicient c:ii,cIr has bceii the deterioration in quality, 
as shown by t,lie dcereaso in perceutage of No. 1s. 

In  lSG6 No. 1 niac1ux-d \vas 6'3 per cent of the whole catch; in 1SGG 
i t  mas G4 per cent; in 1867 i t  mas SS por cent; in lSGS it mas 61 per 
cent; in 1869 it was 31 per cent,; in 1870 i t  "as 31 per cent; in 1871 
i t  was 40 per, cent; in IS73 i t   vas 40 per cent; in 1873 (the year tliat 
seines became geirerally used) i t  ~vns 46 per ccnt ; in 197'4 it was 44 per 
cent; in 1878 it rail dowu 1 0  26 per cciit; in 187G i t  was only 34 per 
cent; in 1877 i t  mas 3 7 pcr cent; in 1S7S it  mas 0 per cent ; in 1879 it 
xas 6 per cent; in ISSO it was 8 per cent; iu 1SSl it was G per cent; 
in 1882 it was 1.5 per cent; in 1SS3 i t  was 14 per cent; in 1884 it was 8 
per cent; and finally i i i  1SS5 it, was 7 per coiit. 

The fish t:&en in tho tiinc inclnc1cil in tho bill, both nialo and female, 
arc poor, unfit for pnclring, and not very acceptable for tho table. 

Tlic schools appear on our coast off' Cape IIatteras in March, :bud 
thence proceed Iiorthwnrrt, :nit1 ~ p n ~ i i  oil t h ( h  coasts o i  Massachusetts 
: ~ n d  Maine. On their first appc;ir:nice t h o  m:tclcerel fleet meets them, 
ant1 they are harricd ; ~ i i d  11ar:tssed from 1 lint time nntil minter. 

Although it  is contendrd by so~iio scientists that all that man can do 
will have no nppreciable effect; in  depleting tilo ocean of fish, i t  is be- 
lieved by many tiiat tiio iriirclentiug pursuit inentioned above has 
tendency to ilofect them from their coiirsu or to prevent many from 
returniiig i n  SUbSeqLlCJlt years. This latter fact may acconnt for the 
diininisllecl perceiitnge of No. 1 maclrerel. 

The whole rnaclierel fleet is omucil in Massachiisetts and Maine, con- 
sists of riear~y 400 sail, cmp1oys about 6,000 men, and i~ now engaged 
iU Bciniiig inackerel fro111 Jlnrch to November. During April and MAY 
of lSS3 the catc~l was SO gro:it that i t  glutted the avenues of distribu- 
tion, and ninny thonsand barrels were thrown away. Them is some 
conflict of testimony as to tho amount of this mrtste, but it prob- 
ably between G0,OOO and 76,000 bnrrels. 

Your coininittee have anioilded the bill to allow fuller latitude to the 
taking of mackerel by llook and line, and recommend that the arnenil: 
ment be concurred in, mid that the bill when so amended do puss. 
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5’3 --TIILE BREEDING XKAElITB O B  TRE EPCIA. 

B y  J. N. SAWYER. 

There am, no doubt, many different opinions regarding t h e  breecling 
habits of the eel. Having lived along the Delawark during the most 
of my lik, and haviug beeii engaged iu fisliiiig. for this slippery cus- 
tomer a great deal, I have macle considerable investigations concerning 
its habits, propagation, &e. 

A great many tell me that “fhey believe the lamper eel to bethe inother 
of all eels, as they find eggs only in them.” But this cannot be true, 
for the different sexes are easily distinguishable in the lamper eel. Their 
habits arc not like those of’ the common eel. The€emslenests in shoal 
water, spawning during the latter part of May; and in June, wheii we 
find other eels done spawning, the little OlleS, two  or t hee  inches long, 
are ascending the  river by millions. 

I have caiiglit eels in large numbers €rom early spring until Iste in 
the fall, and have always observed two kinds, which I believed to bo 
male and female, thus proving (to ~wy mind) the story, (‘ that the female 
reproduces her species without the aid of the m:llo,“ to be false. The 
inale eel can be distinguished €ram tho fc:tn~~h? by his large head on 
a, comparatively small trunk, quite poor, snd 11~011 examination inter- 
nally we can find two longitudinai rows of‘ a bright, glossy appearance, 
and of a very compact tissue and rounded rorm. These are the sper- 
matic organs. While in the water lie is constantly moving fromplace to 
place?. What I take to bo the female is the 0110 with the smaller head, 
generalIy quite fleshy, and, npon examination in the late fd1, a whitish 
substance can be €ound internally on each side, just iu front of the rent, 

in which, upon breaking open, can be discowred small eggs, easily 
sce11 mith the naked eye. I accordingly believe that both tliemale and 
thc, female possess their own natural ~ e x u a l  organs of fecundation and 
reproduction. 

Eels descend the streams in the fall to places where there is deep water, 
ancl wliere rnud mill serve them as :I, rcfuge during tho minter. Here I 
believe tiley spawn very carly in spring, or in late minter, for as early 
as May large numbers of the little eels can be seen ascending the 
streams. Some claim “eels all go to salt water to spawn.” While some 
of them do, I do not think they all do, for in the winter af 1836 or 1837 
we had what is Imol.vn as the January flood in the Delaware, and wagon- 
loads of cels of all sizes were found on low plnoes after the water hail 
subsided. One of my neighbors built a very tight dam, so constructed 
as not to permit any fish or eels to ascend. BY this he overflowed quite 
a tract of land, and placing soine eels in the pond left them to breed. 
After a period of fifteen or twenty ycars 1~e placed an eel-weir jn the 
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dam and drew off the water to drain the pond for Q meadow, catching 
barrels of eels of all sizes. These instances cited prove to  me that 
eels do not all return to salt water to spawn, but spawn wherover they 
find suitable places in ponds or streams. 

MILLRIFT, PIKE COUNTY, I’A., August 23,lSSG. 

Y4.-STATISTIUS OR TRIG SEA FISHE€CPEB O B  PKANOI?: B O R  TIIR: 
YEAR 1884.* 

[Abstract.] 

VESSELS AND MEN.-DUring the year 1884 thero mcro engaged in the 
fisheries 23,920 vessels or boats, with a tonnage of lG2,4G7 t’ons and 
manned by 87,178 men. To these should be added 34G Italian fishing 
vessels, manned by 1,098 men, mho engaged in fishing on the coasts cf 
the fifth district. In  ,addition to these, 53,713 persoxis (men, women, 
and children) engaged i n  fishing on the shores. These figures, as coni- 
pared with those of 1883, show an increase of 4,S55 men, 1,GG7 vessels, 
and 11,142 tons. 

The value of the products of the fisheries nmounked to S7,9G1,124 
francs [$16,976,496.93],t that is to say, a decreaso of 19,2G5,797 francs 
[$3,718,298.S2] from 1883. The decrease wa8 especially noticed in the 
cod, herring, end sardine fisheries, and was caused by &lie coursc of the 
sales, which were difflcult and not very profitable, owing to the epi- 
demic which visited the south of France in 1884. 

The products of the cod fisheries (Newfoundland and Iceland), and OF 
tho herring, niackerel, ancl anchor‘y fishories, as me11 ixs o i  all those 
kinds designated by “other fish,” amounted iu 1884 to 140,GG1,000 lrilo- 
grams [329,942,859 pounds], and in 1853 to  133,131,046 kilograms [293,- 
600,705 pounds], showing an increase in  1884 of‘ 16,530,053 kilograms 
[36,442,154 pouuds]. 

Them was also an increase in 1884 of 75,844 lioctoliters [214,G30 
bud~ele] of other shell-fish, 214,344 crustaceans (lobsters, &e.), 256,069 
kilograms [564,529 pounds] of shrimps, and 41,llG cubic meters [1,451,- 
SO6 cubic feet] of lnariiie fertilizers; while thero was UI decrease of 736,- 
556,973 sardines, 38,3SS,451 oysters, 07,371 lioctoliters [276,5GO bushels] 
of mussels, and G43,551 kilograms [1,418,773 pounds] O€ fish designated 
“other fish.” 

COD PISEIEEIEs.-~<etarded by tho ice, all our vessels had not yet 
arrived on the fishing grounds by the middlo of June. The general 
milduess of tlie winter of 5883-’84 caused in tho arctic regions an un- 
’ “Stntietiquo ace pihhea maritinwa.” Paris, 1885. Trmslatod from tho Frcnob by 

HERNAN JACOBSON. 
t Throughout this erticlo reductions have boon mndu accordilig it, tho €ollowiug 

equivalents: 1 franc=19.3 conts ; 1 kilogram=2.2046 ponncln ; 1 hectoliter-2.83 United 
8tates bushels; and 1 cubic meter=35.31 cubio f0001~. 

I__ 
I 
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usual brcalring up of the ice, the result of which was a very noticeable 
fall of the teinperature on the coasts of Newfoundland. About the 
middle of September the northeast coast was covered with snow, and 
Conception Bay, near St. John’s, \vas so blocked up with ice as seri- 
ously to interfere with navigation. I n  the beginning of October there 
vere still icebergs on the Grand Banks. To this circumstance must 
doubtless be attributed the scarcity of codfish on the coast, while they 
were found in great abundance on the banks, especially south of New- 
foundland. The bank fishers made good hauls, as did :~lso the vessels 
equipped at  St. Pierre. During this year tlie coast which extends from 
Cape St. John to White Bay was much more frequented by the cod than 
the remaining portiou of the French shore, 

In spite of the increase in the number of vessels, and the large quan- 
rity of codfish reported, the Newfoundland fisheries did not yield the 
desired results. This condition of’ affairs is due to tlie circumstance 
that the prices which the cod fetched in the markets were not very re. 
inunerative, both on account of the large quantity of fish and the check 
which the trade of tlie Mediterranean ports of France and Spain ex- 
perienced by reason of the cholera. 

We have unfortunate17 to deplore the loss of two vessels from the 
port of St. Malo. One (packet No. 2 )  foundered during the fishing 
scason, and 11 men were lost out of the 20 composing the crew. The 
otlier (the SBnorine), fitted out for long voyages, which carried passen- 
gers for tho St. Pierre and  Miqudon fisheries, was a total loss, with the 
entire crew of 53 men. 

YIIE IIEERING BISHERTES.-FrOm the beginning of the fishing season 
(about June 15) herring appeared in large numbers on the coasts near 
Lerwick and Aberdeen, but they were of an oily quality. Further,on 
in the scason, from August 15 to  September 1.5, the majority of the 
French fishing vessels were engaged on a stretch of GO miles, from St. 
Rbb’s to Sunderland and on t h e  Dogger Bank, where they found a 
constaritl~increasingnumberof herring of an excellent quality. Finally, 
during tlic latter part of October the herring fishers approached Yar- 
month, where soon after they closed the fisheries by salting the fish on 
board. Towards the end of this mouth the first vessels began the fresh 
fisheries (catching lzerring without salting them) in the channel, and 
continued till some time in January; ISSS. 

Those vessels which salted the fish on board made on an average 
about Sour voyages with full cargoes of fish. But the simultaneous ar- 
Pivals of :B largo nimber o€ fish crowded the markets vitb fresh herring, 
~ v h ~ l c  the stock from the preceding year was far hom being exhausted. 

~ Tho result was that the vast majority of the fish did not find any buy- 
ers, and had to serve as fertilizers. 

TIIE S A E D I m  l?IsnExms,-During 1SS4 sardines appeared on the 
coasts a t  long intervals, and then only for a short time. Those fisher- 

I 
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men who principally engage in these fisheries, and particularly those 
who had special vessels constructed for this purpose,'feIt the failure of 
thew fisheries very keenly. Moreover, the high price of bait tended to 
swallow up the small profits which were realized. I n  some parts of the 
country some of the fishermen abandoned these fisheries in order to  
devote tliernsclvcs to catching those Binds designated by ((other fi~h,)) 
and given below under the heading  fisheries for fresh fish." 

111 iq)ito of the fact that sardines were scarce the prices did not riso 
much: Several establishments for canning sardines did no work a t  
all. The conseqnence was that tho families of t$e fishnrmeu, who corn- 
pose alinost exclusively the population of some of our coast villages, 
mere, duriug the vinter, reduced to  abject want. 

FISHERIES FOR FRESH BISH.-T~~SQ fisheries (comprising turbot, 
hdibnt, sole, flounder, ray, gunlet, mullet, eel, salmon, lamprcy, sturgeon, 
tunny, &e,.), which a t  tbs beginning of the seas011 wore not  very pro- 
ductive, owing to  long-continucd calm during the summer, gave better 
results during the winter. The products of those fisheries were some- 
what less than during the preceding season, but found a roady and 
profitttble solo. The increase in the prices was caused in part by the 
largo number of tounics caught by tho fisliiiig vessels, aucl delirureil 
to tho factories a t  higher prices than those which could bu obtaiiied in 
1883. The fisheries carried on by vessels with seines also contributed 
their share towards this increasc. 
OYSTER FISHER~S.  -In 1553 there were sold 1.!57,660,84G oysters 

(French and Portuguese), tho' yield of the coast :b~ld boat fisheries, 
which realized 2,266,57?3 frdncs [$437,449.55], mhile in 1SS4 there were 
sold 110,277,705 oysters for 1,744,935 h n c s  [$336,772.45] j cousequeutly 
there was a decrease from last year of 3S,3S8,451 oysters and 531 $43 
francs [$100,G77.10]. During 1SS4 the total number of oysters (French 
aiid Portuguese) from parcs, tanks, sud  ponds? as ivell as from tho 
coast and boat iishories, sold during the season amounted to 529,768,767, 
yielding a ~ L I U I  of 13,877,YZG francs [$2,620,530.72). 

The season of' 1884 commenced under favorable auspices; but the 
epidemic which visited Southern France and Spain caused a very no- 
t2iccablo dccrease in most kinds of business, The sale of oysters wa8 
consequently not so active as during the preceding years, and t h e  
prices of courso fell very considerably. In  spite of these dntwb~cks 
oyster culture continued to make progress. The harvest of oyster 
spawn was unusually rich in the River Auray, whose beds always coil- 
tniu ail abundance of oysters. Tho same was thc case at La Teste, 
Uancitle, tho Islaud of OlBron, a t  Morennes, and in the princip' a 1 ten- 
ters of oyster production, where t b s  raising of oysters is carried on a t  
;I constantly increasing rate. 

PARIS, FRANCJIG, November 4,1855. 
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75.--0&SI3RFATIONS ON MALE EELS.* 

B y  Prof. P. PAVESI. 

It would be useless to repeat the history of the investigations relative 
to the reproduction of the eel, because it is well known,t and because Dr. 
Jacoby, in his work “Der PiiscliJangin. der Lapne vorn Comacchio, &c. (The 
Fisheries in  thc Lagoon of Comacchio, &c.), has troated the subject in 
such qn exhaustive manner. But I will state that on December 28,1871, 
Professor Ercolani, before tho Academy of Bologne, and on January 
11,1872, Professors Balsamo and D‘laggi, before the same Academy, de. 
clarecl that the eel \vas a perfect specimen of D hermaphrodite, there 
having been €ound in one and the same eel organs which certainly were 
male, together with ovaries. The question, therefore, secmed completely 
solved, and Professor Cornah  oxpressed his delight “that the mystery 
which enveloped tho questiou of its reproduction had been solved, :uid 
that these fish could really be termed I~ermatphrodites,~~ and :idded that 
be was ‘(very glad this result had been obtaiucd by Italians, while none 
of the illustrious famigners who hail beeu sent to Italy 011 specid 
missions to study the  fish.cultnr:lI establishments on tho coasts of 
Italy had been able to makc the discovery.” A number of professors 
a t  various Italian universities lmblisheci articles and pamphlets on this 
achievement, some of which were translated into French and German. 
The only person who declared these statemcuts premature, and opposed 
the views of Balsamo aud Maggi, was Professor Canestrini. The matter 
nom rested Sor a mhilc, till 1874, when Professor Syrski, of tho Aus- 

, trian university a t  Lemberg, published a tmatise in tho reports of tho 
Vienna Academy of Sciences, ou studies made by hiin a t  Trieste. He 
selected for his observations small eols, about 4OUm [I@ inches] iu length, 
having regard to the general f&ct rnentionetl by Gunther and Darwin, 
that probably there is no kiud of fish in which the males arc not MmdIer 
than the females.$ I n  sonic of these eels he found a small organ which 
he called the ‘‘ lappenorgan” (the rag.orgm), which? although there 
mere no certain indications of the presence of spermatozoa, hu did not 
hesitate to consider as a male organ. ~ I ~ u s ,  Siebold, and Virchom nom 
began to occupy themselros with this qnestion; and Freud declared 
that this organ showed great Rimilarity to tho histological structure of 
the testicles; while Jacoby wrote : “The supposed testicles of the eel, 
described by I3rcolanG Crivelli, and Mnggi, shorn, as is proved by :I 
most careful investigation, not the slightest trace of a testicle-liliu 

“Extract from B paper road bcfore Olio Royal Institutc of Lombardy, July 1, l8k‘O. 

t For a very full artiolc ou this and conuectcd subjects, 800 F, C. Bullotin, Vol. I ,  lml ,  

$ Seo F. C. Bizllctin for 1881, p. 85. 

Translated from tho Italian by HERMAN JACOBSOX. 

p. 71. 
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structure.” Siebold did not rest 
until in lS75 he fouud many male eels in the Baltic ndar Wismar. Late 
in the autumn of 1877 Professor Jicoby came to Comacchio to resume his 
researches. The German Pishery Association stirred up a11 the fisher- 
iiien and fish-culturists of Germany, by promising n reward to  any one 
who would send niale cels to Professor Virchow a t  Berlin. Dr. Yauly, 
of i’vlonaco, with the assistance of Mr. Eeiffer, anatomized some eels, 
and Fent one to  Professor Boneclze of the University of Etinigsberg, 
who en tiroly confirmed the result of Dr. Pauly’s patient researches; 
:is also did Dr. Hcrmes. Meanwhile them came from America tho au- 
nounceinent through Prof. A. S. Packard, of Brown University, in the 
first number of the Zoologischcr Auzciger for 1S70, that Mr. Edwards, 
of Boston, Mass., had, in December, 1S75, found inales of the AnpiZZa 
bostoirierhsis. It is true that soon after Professor Pnckard corrccted his 
omii statomout, in a11 article iuserted in tho American Naturalist, to the 
eEect that tlie supposed spermatozoa mere cells with a molecular move- 
ment;  mhile Jacoby wrote: “Tho alleged spermatozoa described iii the 
work of Maggi and Crivelli, are uotliing but microscopic fattj- particles, 
or small crystalline bodies, such as are frequently fouud in fat ~ ~ 1 1 s . ~ ~  
It could not be supposed, however, that tlio organs consiclored as testi- 
cles by Bnlsanio [Crivclli] and l\laggi, were a fhtty clogeneration of the 
Syrskian organ, both on accouut of their structure and their different 
location . 

Prom the preparations and diagrams wliicii I saw ati the Berlin ax- 
position in ISSO, it appears that tho testicles are stretcliecl along tho 
body eavity, in the shape of two lobular bauds. They are covered by a 
large number of fatty cells. They commence a t  the liver and pass the 
anal apcrtiire, the left one a little further than the right, and finally 
end in a point. When fresh they aro said to be clear aiid transparent, 
but in nlcoliol they become opaque. Under the rectum, and over the 
urinary bladder thoro is a seminal bag, whj.ch terminates in 8 small 
tube at the anal aperture. The two livo gels which were exhibited 
in the Berlin aquarium canio from Dr. Hermes, in Trieste, and were, 
after a careful oxternal osamination by Dr. Jacoby :411cl Dr. G ~ ~ f f e ,  
determined as male eels, When nno of them died, Dr. Hcrnies very 
kindly presented tho organs referred to to  the Berlin aqusrium. On 
oxamination it was found that these fish were thirty to forty centi- 
meters [12 to 16 inches] long, of an olive-green color on the upper, and 
a silverish-whito color on the lower part. These two colors were very 
distinct; and there was a blackish spot of’ an oblong shape in tho 
opercular region. ThBy geuerrtlly preferrcd to hido a t  tho bottom of 
the aquarium among the :iqu:itic plants, but occasionally swam about 
in the open vater. 

Tho abovo-mentioned charectoristics are only individual, although 
they formed the difitinguishing m ~ r k s  of those which possessed the 

The controversy began to grow hot. 
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Syrskian organs. Syrski states that their greatest length is 430 milli- 
meters [17 inches]. The eight specimens measured by Jacoby varied 
i u  length from 319 to 480 [12& to 10 inches], and those measured by 
Cattie from 270 to 380 millimeters [lo$ to 15. inches]. In tlie males, 
moreover, the distauce between the nasal tubes is greater; the dorsal 
fin is higher and broader j tile diameter of the eyes is noticeebly larger,, 
coniparing individuals of medium size. But these cliaracteristics, in 
my opiuiou, make it doubtSul whether these fish were young specimeiis, 
because in other fish the young may be recognized by the great dcvel- 
opment of the fins and the comparative great size of the eyw. Jacoby 
maintains that another sexual difference consists in the color, while 
Cattie denies this aud maintains, on the other hand, that tho difference 
in the shape of the head is of greater importance-the fem:rle is said 
to have a pointed and t h e  male A round head. The m:iles :ire Paid to 
form about 20 per cent of all the eels. 

Not less important are the results of Jacoby’s observations regarding 
tho migration and the spawning season. The fact of the ascent of the  
eels, called at Comacchio “cupillari” (hair-like), and at  the mouth of 
t h e  Arno 6‘ cieche” (blind eels), has long been lrnown ill Italy, and on it 
is b;~sed oneof our principal fishing industries. Thus from time imme- 
morial the descent of the adult eels towards the sea has been explained 
a s  being caused by their desire to spawn. There is no loligcr any doubt 
that Jncoby found them on the coasts of thc Adriatic by tl~oiisands ; 
but he also found that these eels migrate in autriuiu when their stom. 
achs and intestines are entirely empty, and tliat those wliich remain 
are nothing but barren females. Probably all the eels of our rivers, 
ponds, and lakes are ibmales, because the males stay iu the sen near 
the mouths of rivers, where they wait Sor tho females to come to them. 

The perfect clevelopment and the €unctions of tho sexual organs seem 
to be of very short duration; in fact, the descent of tho eels taltes pl;ice 
from tho beginning of October till t h e  end of December j and ulrendg 
in January, February, and March, as Mr. Richardi, OS l’ise, inji)rms me, 
the so-called ‘ 6  blind eels” ascend. It is possible, also, as Jacoby thinks, 
that tho reproducing individuals die aster the act of generatioii, just as 
Panizza always found the dead lampreys (Pctromyzoiz marinus) void of 
eggs and milt. 

There is lacking all decisive proof of the presence of spermatozoa in 
the Syrskian organs j they cannot, therefore, with absolute certainty 
be considered as testicles;* and the depth of the sea hjdes froni our 
eyes tlie method of fecundation and the first development; but tho 
truth is nevertheless plain, and the idea of the hermaphrodism of the 
eel may be considered as entirely exploded. 

PAVIA, ITALY, July 1, 1880. 

* See article by J .  A. Rydcr in F. C. Bulletin €or 1885, p. 1. 
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76.-REPORT ON TBE A R T I F I C I A L  WECUNDATION ANIJ GENERA- 
TION O B  OYBTEISU.' 

B y  Gi. BOUCMON-BIIPANDELY, 
Secretary of tlic Co l lqc  of Dance. 

Our experiinorits in tho artificial Secundatiou of Portuguese oysters 
were mado during the course of 1SS3 a t  different .points on tho coast. 
Before giving an account of tho rosults obtained, and of soine IICW ob- 
fiervations which we .crcre fortun;tte enough to make during the yeor, it 
is necessary to point out a fact which, in our opinion, is of the great- 
est importance a s  regards the subject hi quostion, and which shows that 
wo more right in  stating in our last ycar7s report to the minister of ma- 
rine t h a t  the artificial fecuiiclation of oysters opened out new prospedts 
to tho industry of oyster culture. 

The following is the fdct referrcil to, which was first reported by ai1 
English journal. I n  the bcginuitlg of September, 18S3, the  Pall Mi~l1 
Geeetto contoiuctl the following : 

&'Mr. J. A. liyder, professor of eiiibryology, attached to tho U. S. Fish 
Commission, is said to have solved at last the  problem of the reproduction 
of oysters from ;~rt,iiici~lly fwaiiilatotl eggs. Tho corrcspondent of the 
Pit11 Mall Gazette reports that oi i  Septmnbcr 4 ho saw, :it tho Govern- 
ment fish-cultural slation, :Lt Stockton, Mil., several thousands OF yonug 
oyslcrs, it quarter of :iii iricli hi diaiiieter, which had been produced from 
artificially fecundated eggs, :tiid had been lia'tched a t  the station forty- 
six d;~ys previous." 

To tho lronor of tho administration of ~uarim,  wider whoso auspices 
we hsvu made these experiments, let it bo stated that the first applica. 
tioil of'tbc methods of' artificial fecundation was iuado iu France, and 
throngh our efforts, as appe:trs from R notice presented by us last year to 
tho Acadeniy of Sciciiccs, which was cntored in the acts of tho Acncleiny 
under dote of July 31, and from a report on our operations to the min- 
ister of niarinc publiohed in ihe Journal Ofieiel and in the Revuc Nari- 
til1W. 

After liaviiig mado this sttltonient me arc l i n p p ~  to :ick~owlodgo tho 
~Uccoss of the Arnericans. Their succes8 is full of Cllcouragenicnt, from 
which wo h o p  our French oyster cnltivators will profit. We also Iearti 
thorefrom that, thanks to the new incthods, i t  is possiblu to acclimatize 
in France Born0 of i h o  fi lm viirioties of oysters fomid on tho coasts of 

* ( 6  Rappovt aut* la+fL'condation artifiaicllo et lu gdttbadion des htt~tves," l'uris, 1884. Tmns- Id% from tho Frenoh by I-IERMAN JACO~SON. 

_- 

Bull. U. S. I... U., 8G-16 
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the New World, which, owing to their sexuality, are, like the Portuguese 
oyster, snitable for artificial reproduction, aud are in many respects, 
especially ns regards their flavor and size, supcrior to tho Portuguese 
oyster. 

The following has been thc eiideavor OS our researches during this 
year : 

1. To find out whether artificial fecundation could yield practical re- 
fiults i n  entirely closed waters; aud 

2. To ascertain whether the raising of the Portugucsc oyster is possi- 
ble and profitable in tho ponds 011 tlie Mediterranean. 

To begin with, i t  should be stated that i t  appears from observations 
made both on tlic coasts of the 3!Ictliterrauean and of the Atlantic Ocean 
that acratiori, :I coristant renewal of the mater, arid also its agitation, 
are necessary €or succeeding in ccrtaiu cases, especially when tho tem- 
perature is high. Up to a, certaiu point, heat Btvors the hatching of’ tho 
eggs aiid the clevclopiuciit of the embryos produced from them j but i f  
it passes tliis point, it ciiuses the rapid decomposition of the generative 
elemwits ‘nncl tho de:Lth of tlic young eiiibryos. TO opentto under such 
a condition will almost certainly result in failure. 

The majority of the csperirneuts, inadc during the last 8emon have 
pro17ed this beyond dispute. A t  Vcrdon these experiments were mado 
in the salt marshes where me had previously been stationed. We had 
purposely isolated oue of tho cxperirneuting reservoirs, s15 that tlic fresh 
water of the tide could not get into it. In this closed reservoir, there 
mere placed, at different intervals, the fecundated products of a t  least 
a hundred male and female oysters ; while in a larger reservoir, which 
received fresh water at every tide, there was placcil tlie fry of only it 
dozen breeders. The result was that the collectors plnckd in tho closed 
marsh remained free from spat, while each of the tiles placed in tIio 
reservoir, where the wator entered and flomcd off freely, contained from 
thirty to forty young oysters. This may to some extent bo explained 
by the  want of aeration :md agitation, but i t  niiist be sttribnted prin- 
cipally to the high temperature of the matcr. In Sact, wlieri the cm- 
bryos were placed in the reservoir, which was a t  the time N ~ C I ~  the 
most intense heat of sum11(?r sets in, it was fonnd tliat there was a con- 
siderable difference between thc tcmpernturo of the water iu the open 
reservoir and that of tIic closed 0110. Similar observations were made 
at Cette and at Berre, in the reservoirs which the Southern Salt-Works 
Company had ltiiidly placcd a t  our disposal. 

We must; here give nu important observation, made on the shores of 
the Mediterrsnean, relative to the forwardness of the oysters raised in 
the waters of the sooth as regards reproduction. We found that the 
oysters transfcrretl last year from Verdon to the pond of Thau and the 
pond of Lattes wcrc capable of propagating a t  the end of May. Arti- 

, ficial fecundation attempted at  this period. produced .ninety lively em- 
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bryos Sroin about one hundred eggs treated. Less than a month later 
all these oysters had spawned. 

Another observation was made st Toulon. It was our good fortune 
to hare as our co-worker M. SBnBs, the principal administrative agent 
of mariue, whose ability in matters relating to oyster culture is univers- 
ally acknowledged. I11 the course of the month of July, when the 
scorching heat on tho shores of the Mediterranean W R S  most intense, 
R1. S6nBs received Irom Vcrdon breeders which, whon shipped, were 
ascertained to be fully capahlo of exercising the generative functions, 
and which, iinmediatoly upon their arrival, were placed a t  the most 
favor~blc points in the roadstead of Toulon. All tlie eKorts made by 
M. 86nhs aud niyself to have t4o eggs hatched were in vain. Fission 
set in, and tlie eggs reached an advanced stage of developnient, but 
the process wao not completed. This state of infecundity lasted during 
the months of July and August, and in somo cases continued till the 
middle of September, and in a few even till the beginning of’ Octobor. 
Not till then did AT. SBnbs obtain lively embryos. 

Other oysters which had for SOLUO time been accustoniod to the waters 
of tho roadstead exhibited nearly the saine phenomen:~. Although we 
ascertained as early as Ju ly  that the generativo eleinents were on tho 
point of arriving at maturity, the teridency toward reproduction did uot 
uranifest itself in these specimeus in a manner which promised results 
till tho month of October, that is to say, almost three iuouths Intor.* 

We r~hould add that most of the time fecuiidatiou did uot succeed as 
well at Uetto as a t  Verdon during the hot soason, bccause in tho latter 
place the precaution was t~~lreii to uso only cooler water, nud because 
the elements were brought together iii receivers largo enough to prevent 
the eKect of the sarrounding atmosphere from being felt too quickly. 
It was also necessary to change tho water several tirim during the course 
of incubation. Siibsoquon t researches liare slrown that tho incuba- 
tion of the eggs and tho development of tho embryos in water whoso 
temperatme oxeeeds 320 0. [8O.(iO Pahr.] CBU hardly be accomplished. 
IS this also tho case with tho Amcrican oysters and the unisexual 
oysters of the Indian Ocean ? Wo hope soou to hear this qnestion 
answered. 

After stating that the experiments made at tlie island of Ais, in tho 
moats of the fortifications, whoso water is not sufficiently renewed aud 
uot at all aerated, were ,seriously interfered with by the stormy meather 
and the excessive heat, alii1 yielded fewer results than we had antici- 
pated, considering the successful imiiner in which fecundation had bcon 
Wcomplished, TITO give below a brief report on oxperimcnts made at the 
mouth of tho Loire, a t  Pouligucn, in the oyster-cultural eshxblishments 

* We must hero Rtate th;bt tho opinion exprcswd in our last ~ c : L ~ ” B  roport ns regards 
the infecundity of portquc?so oysters poiinod in Moditorrnnoan wvntors is coutrudioted 
by thia observation. 
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of' R1. TJaurent, director of the Transatlantic Company. These re. 
searclics were made under the direction of Pierre Lament, the son of the 
learned director, a summary account of whose labors is here given. 

in the  old abandoned salt marshes which have been appropriated for tho 
cultivation of oysters and fish. The water is brought into them by a 
canal 500 meters [1,040 feet] long, which opens in the harbor of Pouli- 
guen. There are gates which allow the different reservoirs to be ernptiod 
and filled. 

The experiments were made in two separate basins, whose supply of 
mater is kept, absolutely separatc, arid whose levels differ 1 meter [3& 
feet]. The iirst is a cluire having an area of 60 square ineters [about 
538 square feet] and a depth of 90 centimeters [about 3 feet]. The sec- 
ond is an old salt-pit, having :m area of 11,000 square meters [nearly 22. 
acres]. Tlic water of tlie olairc was partially renewed a t  every tide; 
while tho water of tho salt-pit was renewed only by strong tides, and on 
account of its large surface was continually agitated by a strong splash- 
ing. Tho same kinds of collectors mer0 placed in these basins. They 
consisted of the shells of' mussels and oysters, pieces of calcareous stones, 
am1 potsherds. 

While tlicso experiments were going on the saltness of the water 
rari'eecl between 2.50 arid 3.90; i t  being naturally greater in the salt-pit, 
where the water was rarely renowed, than. in the claire where i t  was re- 
newed nearly every day. 

Under conditions cliflering so much, both as regards tho saltness of 
the water and its reiiowal and agitation, tho results obtained were iden- 
tical. The spat attached itself in great quantities to the collectors, es- 
pecially to those which presented a rough surface, such as the oyster- 
shclls, calcareous etones, and potsherds. Some fagots used as collectors 
remained bare, which may perhaps be ascribed to the slow decomposition 
of the wooti in  tho closed water. Nevertheless the results more on the 
jvhole very remarkable. On certaiu shells as many as 300 young oys- 
ters could bs counted; ancl if we take an average of GO to SO per shell, 
nre are certainly below tho actual facts. 

The following was tho metliod pursued for obtaining embryos : We 
took simultaneously or successirely as reproducers : (1) Oysters from 
the Government bcd a t  Verdon, which the commissioner of marine at 
Pauillac had sent us j (2) oysters originating a t  Arcachon, which had 
been penned in our establishmcuts €or a year, and which never before 
had shown ahy trace of reproilnctioIi. (These oysters arc in a basin en. 
tirely separated from the former. j !rhc cxpcrimcn ts succeeded equally 
well in both cases, ancl tlio results mer0 essentially the same, only tho 
Verdoii oysters appeared, as regards tlie maturity of their scininal liquids, 
to be ejght or ten days ahead of those from Arcachon. 

We threw the eggs nnd spermatozoa detntched from the seminal 
glands into a largo glass vessel containing 30 liters [about S gdlonsJ of 

REPORT O F  PIERICE LAUREN!I'.-oUr parks at Pouliguen located 

! 
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water; we put in the liquid at intervals of from five to tcn minutes. 
During that time tlie eggs reached the bottom of the vessel, carrying 
with them the spermatozoa which surrounded them. There remained 
floating only infecund eggs, the overplus of spermatozoa, and orgauic 
matter. Then, by means of a siphon and another reservoir we caused a 
current of water to pass into the glass vessel, regulating tho flow in 
such a manner as to let in during one hour a quantity of water almost 
equal to that contained in it. To prevent the current from raising the 
eggs from the bottoni of the wssel, the longer branch of the siphon 
opened out into a little glass saucer floating in the water. In this way 
the mater was continually kept pure by the current during the entire 
process of incubation. Useless organic matter, which rapidly decom- 
poses in the water, was thus carried oft, and the aeration of the mater 
was coristant and perfect. (See Plate IT.) 

Several com1)art~tive experiments have demonstrated the superiority 
of this system. I think that the eggs should not be deposited on the 
bot tom in too thick layers, and that a depth of water of 15 to 20 centi- 
inetcrs [G to S inches] is sufficient. 

We made twelve such esperimeuts from July 19 to August 27. The 
proportion of embryos obtained to the number of eggs used increased 
from 6 or G por cent to SO or 90 per cent. These latter results, how- 

The duration of the incubation was from five to twelve hours, nccord- 
iug to the temperature. A th6rlnorneter plunged into tho water showed 
a variation of 120 to 290. It was noticed that the higher tlie tempera- 
ture the more rapid was tho incubation and the greater the result. I 
think i t  is preferable, ho.wewr, that the tcmpcmturo Qi the vessel 
should not greatly exceed that of the mater in which tho ombryos are 
to be planted, so as not to cxpose tliem to too great and sudden n 
change. As soon as there were enough lively embryos in the glass ves- 
sel they were poured 011 tlie collectors as uniformly :is possible. 

Only the fecundations which took place in  August produced spat ; 
aud they were also the only oues which yielded any considerable result. 
Ten to fifteen days after 1,110 last SCXUSI liquid had bcen poured into the 
glass vessel perfectly €armed I i  ttle oysters could be distinguished on the 
collectors with t h e  naked cye. For sonio days a decided growth mas 
observed in them. Unfortunately the 1)recautions taken against an 
accuuiulation of mud wcro uot sufficient, nnd gradually tlie mud began 
to cover the collectors a1111 ceuscd the spat to disappear. 

To sum up: Tho experiments at fecuntlation inado at Pouliguen were 
1)crfectly ~uccessful, in that (1) wo obtained embryos wliicli became 
fixed to collectors, and began to (levclop 011 tllem; and (2) we have 
shown tlie possibility of using as reproducers oysters raisod in our 
CoQntry. Tliese espcrimc?nts will n6ain bo taken up  next year, and 
Promise a still more complete mccess, that is to say, the entire devel- 
opinent of tlie young oystcrs. 

' ever, were not obtained till August. 
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This question is of' the greatest iioportancu to oyster cultivators. Be- 
sides showing the possibility of' 1)rocliicing oysters by a truly practical 
and iudustrial process, artificial lecundation, according to the method 
of Bouchon-Erandely, makes i t  possible to improve the breeds by selec- 
tion and crossing. I t  will perhaps also innkc it possible to acclimatize 
in France foreign unisexual oysters, such as the American oyster and 
the pearl oyster. 

It will, moreover, furnish the means to devote to a remunerative in- 
dustry immense tracts of land on the sliorcs of the ocean which were 
formerly devoted to the production of salt, an industry which, at pres. 
ent, is on the decline. In the salt region of' Croisic alone there are 
2,700 hectares [nearly 7,000 acres], :I great portion of' which is a t  pres- 
ent not under cultivation, while the rest is almost barren. A larger 
and richer center of oyster culturc: tlian t h a t  of La Tremblnde might 
here Be established. 

Although recognizing the validity of the reason givc.n by Mr. Lao. 
rent for the mortality of the young spawn, 'we think that there amre still 
other reasons why the experiments niatle tliis year were not altogether 
successful, at least not so successfnl as the fine results obtained lust 
year at Verdon led us to expect. 

Not only was the veather very tlisagreeable during the entire spawn- 
ing  season, but the winter which preceded i t  was 0110 of the most 
severe known in many years. TIIC losses experienced by the oyster 
cultivators of Marennes, IJa Tremblade, Arcachon, Qc., were w r y  con- 
siderable. There was incessant rain for several months, mid the oysters 
became very soft; and altliough thc Portuguese oyster, whicli seems 
to have greater vitality, mas not specially nfkiected by tho brackish 
water, its fecundity s e e n i ~  nevertl~eless to hare consiclerably decreased 
from this cause. We obserrecl that the oysters from the Gironde, when 
the spawn was einitted+wero much smaller than those of last yew, whose 
shells were filled to repletiori on accouut of the sexual gland being 80 
full. 

The late season when the eggs were h i d  OlSO indicates some trouble 
in the generative ecolution. Last year, a t  Verdon, tliere were success- 
ful fecundations froin tho last half of June; this year there were none 
till the end of August. 

We have to give :L brief account of our attempts to raise Portuguese 
oysters in the waters of tho Mediterranean, especially in the poiids of 
Languedoc and Roussillor~. I t  is well known that for some years Mr.  
Malespine has obtained good results i n  this respect in the waters of tho 
roadstead of Toulon. Tlie experiments which. we made in the ponds 
of Thau, Mauguio, and otliers wore just as satisfactory. Oysters which 
had come from Verilon in spring, a i d  mere placed in the pond of Lsttes 
grew 4 centimeters [about 18 inqhes] in two and a half months. Tho 
growth was particularly noticeable illiring the months of April, May, 
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and June. These oysters, inclosed in wooclen bosds, the upper and 
lowcr portion of mhicli was composed of laths about a centimeter &part, 
w r e  placed in the deepest parts of tlie lagoon, on bottoms almost 1s 
meters [a ieet] deep. 

It should be stated that there mas considerable mortality among the 
oysters, but as we ascertained later this was caused by a little fish very 
common in the lagoons of the south, of a hariuless appearance, but ex- 
ceedingly voracious, called tho goby. Wherever there was any consid- 
erable ldss, both in the oyster-boxes and in the fish-pots, Re noticed 
these little fish. What was particularly surprising was tQ see by the 
side of oysters whose death might bo attributed to diiferent causes 
others wliicli were in good condition and evidently cleveloping in r?, 

healthy manner. A sick oyster which will finally succumb does not 
grow. One day, vlien raising one of the boxes deposited in the pond 
of Lattes, me Sound in i t  such fine, fat, and large gobies that they could 
no longer escape from the box, owing to their size. Having evidently 
found in this box something that mas very much to their taste? they 
had established thcinselvcs in it. Rut they had reached their fine con- 
dition at the expense of our oysters, most of which were dead and half 
of  them had been devoured. Furtlier observations Iiave shown that 
the goby is really a dangerous ericiny to the oyster. The oysters may 
bo protected against them by having the boxes covered with a close 
net-work of metal. 

We mere fortunate enough to liave anotlier proof (luring last season 
of tho remarkable vitality of the Portuguese oyster. In the pond of 
La Nouvelle oysters of this variety lircd several montlis in water con. 
taining so IittIe salt thaC tlic densiuictcr sc:ircely indicated the preseiice 
of salt at all. 

I n  short, large portions of tlic? 1)oiitls of' Berm, Maugiiio, Th,zu, La 
Nouvelk, and Lencate ap~,chr perfectly ai1al)tetl to tho cultivation of 
the Portugueso oyster. 

EXPEltIMENTS WITII GOMIEON OYSTERS. 

A t  tlio saino tinic wheii we coinmei~ced our csperiments with the arti- 
ficial fecundation of Portuguese oysters we ~imdertoolr a series of ex. 
periments relntivc to the incnbation, Iiatching o i  the eggs, clovelop. 
ment, and fixation of the, e~ubryos of the conimon oyster. 

W e  shall pass as rapidly as possiblc the inere technical parts of cer- 
tain questions; but to  mako this report clear i t  is necessary to give (t 
succinct account, from a 1 1  embryological poiiit of view, of tlie natural 
Ilistory of the mollusk in  question. 

The ordinary oyster, knowii as the Ostrea edtelis, is B l~ermaphroclite. 
Among Brenclirnen, Quatreiages, Lncaze-Duthiors, iMilae-Edm:trds, 
Coste, Gerbe, Dwaine, and others; aud among foreigners, Byton, MO- 
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bins, Ilart, and others have written excellent works on tho oyster, aiid 
all of them reach the same conclusion." 

Wo have already stated in a former report that  them was a time when 
this question of thc hermaphrodism of tho oyster possessed soine real 
interest ; the time when public opinion went into ecstasies ovcr the clis- 
,covery of the artificial fecnndatioo of Gsli eggs by Mcssrs. G&in and 
Remy, two fishermen of tho Vosgcs Mountains. People lived in hopes 
tbat the method of' artificial fecunc1:ttiou which succeecled so well with 
~almonoids might also be applied to 1no1lnslc.r. One began to lclblr CVCII 

further-ax me see froin various conimunications made to the Aoncleniy 
of Scicnccs-and hoped that our raco of oysters might be improved 1)s 
cross-breeding. It was, tlierefore, i i n  portant to know wliotlier the sexes 
of' this mollusk mere separate. It was found that bermapl~rodism W ~ H  

tlio rule with the Ostrea cdzclis, consequently tho projected pl;m of oper- 
ation bechme irnpossible. 

Hermaphrodism is not tho only cause which prevents the success of nr- 
tificial fecundation as regards tbe conimon oyster. Would i t  be possibllo 
to practice this method with hope OS succcss vithout being previously 
assured that the eggs are mature8 and horn can this be  ascertnincd, nnti 
horn C ~ K I  tho eggs bo brought into direct coutnct with tlie fecundating 
cleruent, considering tho h t  that impregnation takes place irisiclc tlic 
shells, and probably ill the oviducts 8 And even supposing tdJat the 
eggs and the fecundating element could be brongh t togcther, artifici;il 
i'ecaurletion would not yet yield any practical result, jii  view of tlicftiet 
that the eggs and the embryos of the Ostrea edulis, ~vliich'sl~onltl IIC'CCS- 
smily bo treated selmrately, cannot clcvelop os even live outside of tliq 
iiquid fiecretecl by tbc mothor oyster and coiitaincil in tho incubatory 
cavity of its shell. . 

The inquiry whether the oyster is n complete hcrmapbroditc!, that is 
to my, vliethcr i t  is capable of generating mithont tlie aid of another 
oyster, lies given rise to w r y  intcresting researches; but as this special 
questioii of embryology can hardly be of intcrest in this report, wo  halt 
confine ourselves to giving a brief recapitulstioii of tho diflerent opinions 

* ~y tho gcneric icriu Oxfrea c d d i s  \VU initlcrstnild nloHt of tho variotios of oysters 
caught on tho coast of I':iirope, i ~ m d y ,  tho violoh-cohmd oystor with wliito stripw, 
called tho bi-colored oyster of &ittimy j tho OyNtor With violet streaks from tho bnsi:~ 
of Arcnchon ; tho rcdtlisli oystcr from tho rivcr Quimpor; tlio oyster with niotlier-oi: 
pearl shell from tho bank of Divos; t h o  .wandcrilig oystcr from tho island of R6; lh 
cinnainon-colored oystar from tlic rivcr J36lon :uid t h o  Arcnchon bnsiii ; tho peon oyster 
of Mnreniies and La Tremblado : tho brown oyHtcr Sroni tliu roadstoail of Toirlon; tho 
oyster with a thick whito sht~ll wliich WLR' forincrly caught iioar Cotto, Port-de- 
Bono, nnd other placo~ on tlic Mcditorrauoaii ; t h o  roiigh-sholl oyster of Corsica ; tho 
Islo of Wight oyster; tho snidl English 0 y ~ f t . r ~  and two variotios, tbu Ostrea fiiicta, 
and tho Ostrra dqormis ;  tho rosa-colored oystor frorri tho oold waters of Norway ; t h u  
largo Baltic oyster; tlio thick-shell ovstcr ikoin tlio Ionian Soa ; tlio Adriatic ogstclr ; 
tho Balearic oyslor ; the Sentandor ( J p t o r  j tho horscr-foot oystor ; tho small Toulon 
oyster, which i8 a180 fooniiil i n  the play of Genon : b n d  in tho play of Naples, nna whom 
scientific name is Ostrea plicatala or Oeti*ca steatitla. 

-_______. 
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which have been advnnced. Sonic authors have asserted that fecunda- 
tion takes placo in tho ovary by a contact eflected between the two gen- 
erating elements, when .these olemcnts, which are formed in one and 

. the same gland, both arrive a t  the condition of  maturity, so that all the 
eggs would be fecundated when they pass iuto t h e  oviducts. It has also 
been stated that , the embryo is completely fornied (that is, provided. 
with shells) when it passes fromthc ovary into tlie mantle of tlie mother 
oyster. This la1,ter opiiiion is cntirely erroneous, for by evaminiug the 
white spawn of oysters i(; will be seen that tlic eggs which coinpose it 
are mostly in tlie rory first stage of their dcvolopment. 

One of our most distingnishetl naturalists, Lacaze-Dnthiers, has 
ibund the truth by showing that the oystor isa  liermaplirodite, perforin- 
ing by turns, but iievor simultaneously, the functions of each sex ; aucl 
that the fecundstion of the eggs which probably takes place in tho gen- 
erative orifices, is accomplished by the participation of' another oyster. 
The observations which wo made iu the laboratory of M. Uslbiani, a t  
tho Collego of Prance, corroborato this opinion of the great French 
%oologist, which is also shared by Mobius. We have never yet found, 
in one and tho same gland, eggs aud spermatozoa, the two generative 
elements, in  the same stage of deveIopment; and we have never seen 
these two elemelits seach maturity at the same time. Prom this we have 
drawn the logical conclusion that they do not come in contact with each 
other." 

The spawning season of the Ostrea e d d i s  occurs a t  ilift'ercnt periods 
and varies very much in length. Sometimes i t  commences in April and 
does not end till some time in September. E:wi in December oysters 
containing embryos have been found. Sometimes tlie spawniag season 
does not begin till Blay  or J u n e  ant1 ciids in  August. It is regulated 
by the temperature of the season and by the mildness or severity of 
tho proceding minter. Zu June and July, however, the emission of 
spawn is genernlly most rdmxlaiit. 

The activity of tho reproductive organ is, so to speak, constant. 
After tliu embq-os liave been eiiiitted tlie oyster, which has become 
very loaii, begins to pick iip agaiu, and SOOIL arrives a t  s state of reple- 
tioil similar to  that whicli i t  possessed before spawning, but which is 
due to tho presencc of fat arouud tire @and. This is tho tiwe when it is 
most sought after for the market. But whilo the accumulation of fat 
is goiiig on epithelial cells develop, mliicli later are transformed and 

. bring forth the geuerotivo cleme~its. Wlien tho weather is mild, even 
in winter, the  transformation takes place very rapidly. M7e have fre- 

* It will bo seen fur~hor  on that tho eggs of tho Osfwa cdulis porish in pure sea-mater. 
This irJ not tho CIMU with Z~O.YpCrInN.  'i'licso, mhilo t h y  nro iu&b tho gland, aro not 
\+goroug, 110 matter what stpago of duvolopinont t h y  h : ~ o  ronchod. But as ~ o o n  an 
they are brought i i i  cotitriat with s e n - ~ n t c r  t h y  L~ooruo animated and begiii to  yi- 
brato. It mou~tl HUOIII  that t h y  tlo iiot ncqiiiro tlrcir foanndatiog qudity until thus 
llavo beeu iu  tho wntor for B wliilc.  his would bo aiiother argumont against nuto- 
fecundation. 

---_ 
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quently i n  January found in the glands producing eggs and sperm 
small but well-formed eggs and spermatic animalcula, which had only 
to be brought in contact with tho eea-water to prqduce animation and 
vibration. 

From April and May tho first milky oysters are found. The term 
is employed becausc the spawning products, wlicn emitted, 

present the appearance of tliiclr milk. But when this so-called '(milk7? 
IS exaniinccl under the microscope i t  will Be found to consist partly of 
freshly i'ecundatcd cggs, partly of eggs which have already split,, and 
o€ cmbryos recently hatched. As these develop, the whitish color of 
the spawn changes and it turns gray ; and when they approach their 
complete transformation and full maturity, their color gradually turns 
from a dark gray to black. 

The number of embryos produced by a single oystes during the year 
is estimated a t  from 1,200,000 to 1,500,000.* The embryos arc sheltered 

, in the folds of tho mantle of the .mother oyster for a period whose 
length has not yet been ascertained, and find in the inucilaginous liquid 
in which they live the iiiitritive elements which they need in  order t o  
reach the period when their roving or pelagic life commences. 

Some naturalists have asserted that the oystcr can spawn twice in 
one year. Wh& has given rise to this supposition is tbc circumstance 
that frequently during the spawning season thcre arc two well-defined 
emissions, the first about the beginning of June, the second towards 
the end of August. 

The following experinient shows that there is no good reason for this 
opinion, and that i t  is not €oundecl 011 facts. Proposing to follow up 
the iiicubation of  thc eggs and the transformation of the embryos in 
the interior of the shell, we pcrforated tlie uppcr valve of several 
mother oysters. This opcning, which was made dircctly opposite the 
incubatory cavity, mas corlced up, so that no water could enter the 
oyster, and wc  conk^ at any time tnlce tho observations which the ex- 
periment required. As regards the principal object of the inqnirr, thQ 
data, gathered by 11s were not very precise, as most; of the oysters which 
]lad been perforated 11x1 emitted their spawn, either at the time when 
the operation of pcrforating tlic shell took place, or one, two, or four 
days af'tcrmards; but ,as regards the final development of the genital 
ghnd, we could sce this gland re-form, grow, and become covered with 
pat; ami although tlic s1)eciniens examinecl by us had produced embryos 
from the bcginning of the spawning senson, wc iiever noticed that they 
were in condition to emit others i h t  the cnd of the season. 

* M. Gerbc, tho ilistingnislicfl co-morkcr of nf. CORtO, mho lias tlklKC11 BO hrgo and 
nctivo :L s1t:we in tbo work of tho ?nst-namoil notiirnlist, has found that oysters may 
I ) O  considerod ndiilt, when they II:LVO reoclieil t h o  ago of' o m  year. Oysters of this 
: I ~ P ,  by rc~tson of tltc.ir R i m .  nro 1101, :is focnntl ns thoso of' which me a m  about to 
s)i)e:~k. Tjtcso inc:vmrc 8 to 10 centintoters [nbollt 3) inclius], a size mhinh iM ~lsuolly 
not renohod iiutil they nro tltreo l o  four yo:irs old. 
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Fearing that the tIrepaniiing operation might have disturbed the 
generative functions o i  the oysters wc niadc aiiotlier usperinlent which 
eutirely confirmed the former. I n  t h e  very beginning OS the season, 
towards the end of April, we selected some oystors iu vhich we had 
observed spawn, and placed them separately in a very fine bed where 
they mould find all the conditions for reprodaction in the greatest per- 
fectioii. When opened in September, a t  tho time when the last breeders 
emitted their embryos, cuts made in their Si111 glands proved conclu- 
sively that they could not have ,spaivned again before the following 
spring. 

There-remains the supposition that there is an annnal spawning sea- 
son in several successive emissions. It is possible and probable that 
ovulation is not accomplished at one time and in a single day, but j t  
cannot be supposed that there is an interval of several months betmeen 
the emissions, liko that between the period OS Jiule snd  tho period of 
September. We have, moreover, iioticed that when: in an oyster en- 
gaged in thc process of gestation, .the eggs remained in the oviducts 
t h y  were invariably clamaged or sickly. It appears to us, therefore, 
that one spawning per fieason is the rule iu the common oyster, as well 
21s in tho Portuguese oyster, and that any variations from this rule aro 
anomalies, l ike oysters spawning in December or January." 

The idea of Itcoping and raising in close waters the embryos oE the 
oyster, and to find thein later on tlie collectors, lias tempted inany per- 

- 
* A s  we deomcd the trepanning process roibrrcd to  abovc cniincntly snit:Lblo for 

€militating thc study of cortain qncstions of natural history, some o i  which coiicerii 
directly tlic scioiico aiid industry of oyster cnIIiiro, wo onusidor i t  proper to  add soim 
clotails t o  the ioforrnatioii nlroady furiiishcd. 

usod measurcd not less thnu 13 ceutimotors [ovcr om-Iidf iiicli] in  diarnotcr-in thc 
valves of au oyster does i n  110 wiso endanger its life. It is advisablc, l~omcvcr, to 
work tho tropau with caution wheu the perforating procoss approaches its cnd, so :is 
uot to  injuro the animal, A slight mound, homovor, mill heal w r y  quicltly. hftcr 
tho hole has becu madc, and tho little pieces of shell which have fdlcii iilto it  liavo 
been removcd, i t  becomes necessary to  stop up tho oponing as firmly as possiblc, oithor 
with a piocc of oork, wax, or some other substanco. 
Tho closing up of tho holo is to  prevent lice, small crustaceans, &e., from peuetr:iting 

into tho shcll, or attacking tho animal at a clofensolcss point, end also to provcut tho 
mater €coin entering tho shall. If tho  oyster mhich has beon thus operatod upou is 
placcd in (I good park, aut1 if it is in  n period of vigorous growth, tho cicatrization, or 
the restorotiou of ihc  sholl, is nccomplishod within a weok. I t  is not absohitoly com- 
ploto, but tho animal has oovored tho cork with a thin shell of mother-of-pcnrl, which 
protects it against {outside enemies. IU some oystors which we obsorvcd wc could 
only countoract tho too rapid formntiou of $his mothor-of-pcarl by turning the cork 
several times cvery two or throe days. 
In this mannor we lievo made as many ns fivo holes in  the sholls of lprrenoh niid 

Portuguese oystors, and they had boeu 80 littlo hurt by tho oporatiou ifhat thoy were 
exhibited last p e r  at tho Bordeaux Exposition, and still boro 011 their shclls tliu 
marks cr~usod by our oxperimeuts. 

Tho fact of Iliaking an opening, oven comparativoly largo-tho tropaii which wc I 
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sons, and we must confess that we have nof; escaped the seductions of 
this idea.# 

I n  June, 1SS0, me arrauged in the laboratory of 34. Ealbiani, at the 
College of France, a contrivance destined for the artificial incubation 
of oyster eggs aud the fixation of embryos, composed of a series of tubs 
through which 3 constant current of filtered and aerated see-mater circu- 
lated. (See Plates I11 and IV.) Eggs in every stage of development 
and enib,ryos of every age were placed, each separately, in the clifferent 
app:ar:btuses. A layer of fine sand, placed towards tlie outflow of each 
tub, lxmuitted the mater to flow out easily, while the young oysters and 
eggs roinained safely inside, i t  being impossible for them to escape. 

The oysters from which the subjects for our oxperiments h'ad been 
drawn cmine partlyfrom Arcnchon and partly from Brittany, and arrived 
in a perfcct statc of preservation and freshness. The following took 
place: Sonw hours after they had been extracted froln the mantle of the 
rnother oyster, and hac1 been placed in one of the incubating boxes? tho 
eggs which were at; the point of splitting ceased to develop and com- 
menced to ilecay. Embryos in the condition of white spawn, although 
very livcly when placed in the water, became motionless, and died after 
three or four days, according t o  their degree of development; while 

+ A s  rcgards collectors, mc Iiavc liearil a nian mho is cxcecding1;ly competent end 
thoronglilg ronvcrsant with all inattcrs portaiuiiig to oystcr cultorc advancc a theory, 
wliicli mc ~Iecni proper to  report without, liowcvcr, p s s i n g  any opinion as to  its value: 
Is i t  indispcnsablo for the young oysfcr to attach itsolf to  8ome object in  ordcr to live 
nncl grow? When i t  is in its 11atnra1 stato thoro is not the slightest doubt in this 
respect. Tho ourreuts to which the embryo is crposcd compcl i t  to  :u%ach itself to 
some objcct, if i t  is not to IJC lruricd in  l,hc mud or tossed about, iujurcd, or suffocated 
1)s t h o  w:':l.vos. nut I I I I ~ O I -  certain conditions, on n suitable bottom, on sand fccc from 
kcdin~cnt, whorc vcry pure water eirciilatco slowly, moiild i t  not bc possiblo for the 
young oystor to  tlcvclop without au object t o  mhich it is fixcd, which object undcr all 
circiimst:enccs is only of tcmpor:wy usc, biwausc i t may, mi th impunity, be rcmove(1 from 
i t  n few days after i t  liao bccomo fixed ? At tho timo whbn the s p a ~ n  is blaclr the om- 
bryo is nearly perfcot. Sonic may bo secn .i\.hoso cili:try apparatus iR so much reduced 
that i,licy cilu liardly inovc. Tlicir tmo valves, homcvcr, work wc\ll; iii sIiort, they 
diffcr from an :ddt  oyster only by tlicir smdl size S U C ~  tho convcxity of their shells. 

A t  the agricul tiiral orposition of ~ d i n b n r g l l  a11 oyster cultimtor cxhibitec1 small 
oystors which npponred indopendcnt j but 110 did not toll how ]IC obtainod them, nor 
could he provc t h t  t h y  mould bo :1b1c to raisc thornsclvcs. Possibly they wore ollly 
embryos in an advnnced stagc o f  dcvclo~~ii io~~t .  

In ihis  conncction me will rclato a circurust:mco wli id i  occurreil at n reservoir of 
nf. L6on Leuca, counselor-gcrieral of tho Girondo, and owner of {is11 poi~ils on'the 
banks of the Arcnchon bnsin. Four Pears ago Mr. Lcsca obscrvctl ill ono of his rcser- 
voirs small oystcrs mliich appc:ared t o  11:~vo been (loposited 011, rather than xttachod 
to, tho gravcl and brokcn picccs of a l p  at tho I)Ottonl of tho poiicl. This discovcry 
was not without interest, as  spawn of orstcrs 1 ~ 1  ncver bccu secu in that  pond. "110 

oystws were allowod to grow frccly, miflintit  giviug Irhcni tlic lcnst c:~rc, in order to 
see what n-oul i~ bccome of thcn!. 
these CJyStCril, which liad rcachcd a11 averago biz0 of 9 to 12 centimotcrs [about 4 
inches], aiic~ in  several of t d r n  wc noticecl that thew ~vasno placc for attachment ; or, 
at m y  ratc, it was not visible. 

Mr. Lcsca h s  r ~ e n l l y  Rcut us sonic specimoi~s of I 
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I embryos in the condition of black spawn held out eight or teu days. 
But as they approaclied I b n t  time they could bo seen to grow more 
fee~li+ evcry clay, aud finally t o  succumb, now of them liaring become 
fixed to tho collectors placed in the  boxes. 

Thiulring that the location (light and air being lacking) mas not favor- 
able Sor snoh ddloiJtc experiments, we wcnt to Arcachon to repeat them 
there. Mcssrs. (le Montaug6 estendod to us the hospiktlity of thcir 
cstablishcient of St. Joseph; they pldced at our disposal tho laboratory 
which thcy had organized, a i d  the roscrvoirs surrounrliug this labora- 
tory, reservoirs in which the water could be renewed at cvery tide. 

An apparatus 011 tho sainc modo1 as that wliicli me had used at the 
College of France was constructed, siid eggs aiid embryos were placed 
in i t  as  at the first experiment. ‘I’he result did not ans\vcr our expec- 
tRtious any bctter, and i t  hecainu necessary to change our metliod of 
experirncnting. We now deteruiined to cstahlish ourselves at the large 
reservoirs referred to. The difficulty WDS to keep the spawn in compart- 
mentsspacious enough to make them feel just as mnch a t  their ease as in 
open water ant1 a t  the game timo to havo D constant reiiewsl of mater in 
all the compartments. Two board frames, perforatcil, the onc measuring 
39 meters long and broad by 70 centinietcrs high [ll& x 114 x 2& feet, 
about], the ot,her measuring 24 meters long and bronc1 and ‘70 centiiiieters 
high [S& x 86 x 2$ feet, about], mere placed one within tho other and 
deposited 011 tho stonc edgo of the sheet of water. Wo pilocl fine sand, 
which had been washed, into tho spaco of GO centimeters [ne~r ly  20 
inches] between the outer wall of the srnallcr frame and tlio inrior mall 
of the larger one. The npp:tratus worked to  our complcto satisfaction, 
ani1 the lovcl of the water rose mid fell accordiiig to the condition of 
1,210 sea,. W u  scattered iusidu black spawn of scrernl oysters, and fear- 
j i q  t h a t  t ho  clewcnts of nutrilioii contained in the mater and coming 
from outsido should be retained by tho sand, thus depriving the captivc 
embryos of their food, we took care to ponr iiito their compartments 
several times a day several bnclrets of wator taken from tho sea when 
the tido came in. Whcii tho collectors wcro examined two weeks later 
thcrc WIS nothing on them, arid a t  tho end of :I month they were still 
cmptjy. We werc obliged to consider tho oxj)eriment a failure j but at- 
tributed our lack of SLICC~SS to r;Liii, which set in during our operations, 
and also to the want of heat. 

WO f o u ~ d  ourselves nndcr 
conditions almost idontical with those of the bny of Arcachon. Thnuks 
to the kindness of Mr. Johustoii, we commence(1 new espcriuiont,s in the 
vast lagoons of La Testc. In theso Iagooll~ tho m t e r  is iiot stitgnant 
and oj-stom are naturally produced there. 111 the vcry coutcr of one 
of the largest shects of water wc conRtl>uctocl two rast basins, measur- 
ing 6 to  S meters [about 20 to 25 feot] square, and nrorking in the samo 
mennes as those described above. (See Plate V.) Surrounded by water 
on every side, infiltration, which constituted tho only way of feeding the 

Last year me resumed our cxperimcnts. 
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basins, was strong enough to make the tide felt in the inside of the be- 
sins. Duriug an entire month embryos were thrown in from time to 
time; even oysters ~verc put inside which mere found to have black 
spawn. And still our collectors showed no sign of spawn. 

What is the reason that the eggs and embryos of the Ostrea edulis, 
at leest during t h e  entire period of gestation and up to tho time when 
the embryo leaves tho maternal shelter, cannot live outside tho liquid 
contained in  the shell ; and why do they die in pure sea-water 1 Bas 
i t  not been observed that, the flavor OC the water contained within tho 
shells of a common oyster ilifl'crs from that of the natural sea-water 9 
The former has a, peculiar and very agreeable flavor which the latter 
does not possess. In this cliEcrenco we thought we could find an ox- 
planation, or at lcast an explanation of part of tho phenomenon in 
question. I t  appears from au :bnalysis macle in tho laboratory of M'., 
Berthelot, the result of which we have given in another place, that the 
water of the oyster (that which Elad been subjected to kin analysis had 
been taken from spawning oysters) contains, among other substances, 
a considord.de quantity of albumen. It is well knowfi that the sea- 
water does not contain a part4icle of that substance. Is tho albumen 
the only substance causing this diflbrenco of flavor 9 Wo do not know 
as yet, and new experiments will be necessary to demonstrate it. 

IVo have dwelt at such length on experiments which have only 
yielded negative results for several reasons : First, because wo think 
that tho problem, whose solution we have sought in vain, will one day 
be practically solved; secondly, because mo deem it the duty of overy 
searcher for truth to report what he has seen and observed, in what 
way he proceeded, and at what final point he arrived in his researches, 
with theview to facilitate the researches of those who may go in the 
same direction, thus saving them the useless and disappointing first 
attempts; thirdly, because, under date of July 15, 1SS1, we received 
from Bergen, Norway, a letter addressed to us by Mr. Ejorbo Schmidth, 
secretary of the Society for the Promotion of the Norwegian Fisheries, 
in which 110 advised us that he had succeeded in fixing the embryos of 
oysters on potsherds deposited on tho bottom of the vessel containing 
these embryos. Although fortune has not favored us like our intelli- 
gent and sympathetic competitors in oyster culture beyond tlie North 
Sea, me can nevertheless say that me have done all we could. We 
deem it intcresting to give here some extracts from tho letter in ques- 
tion. 

In  tho beginning the writer states that tho ,spawn of' two mother 
oysters was placed in a vessel whose mater was renewed every day by 
pouring in  a bottle of sea-water. Hc then goes on to say: L'In this 
vessel even we could notice the in0uenco of tho  rain and lower tern. 
peraturo on these small animals. When them was bright sunshino 
they sported about near tho surface ; but we had only to lower the cur- 
Gains a t  tho windows to make them perfectly quiet. If from the aun they 
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were carried into a cold rooin without sunsliine, th.ey went 3 to 4 centi- 
meters [about 1 inch] below the sudace of the mater. By letting a fiue 
shower of fresh water iell into the vessel from a spriukler, the little 
oysters immediately stopped their movements and men t :I little below 
the surface of the water. By coritinuiug tho sprinlrling, :I lsyer of h s h  
water formed a t  the surface, and the‘little oyBters could be seen going 
clown until this la,yer had reached a thickness of 5 to G centimeters 
[about 2 iuches]. A t  tlie end of tho thirteenth and fourteenth clay the 
shells and potsherds which had bceu placed a t  tho bottom of tlie vessel 
were so thickly covered with young oysters that it would have been 
dificult to insert a pin anywhere.” 

We have sevoral times attempted this oxperimcnt, €allowing in every 
particular the directions given iu  tho communication of Mr. Sehmidth, 
but without obtaining any  result.^' 

* I u  a report mado to tho niiuister of public iustrnction, in 1878, wo g:~vo :in ac- 
coiiiil of oxpcrimouts similar t n  tlioso ioadc by Gciieral Worgcland in :I bay m a r  
Christianis, i i i  Iatitudo about 690 north, and st:ttcd tho following: 

It w:is nucossnry l o  couiitcract tlio iuflucnco of an early nricl severo wintor, oC wc:rlc 
tides (which nt tho most roach the hoight of 0111s :L foot or a foot and a 1i:tlf) :tiid 
tho violorit storitis which somotitnor iuovo iri:tmcs of wat,er iuorc than ’7 fuol high. 
Whcn tho wintcr comes on in Normty, shu t  tho bogiuiting of September, tho spa\vvn 
is still too young to  resist tho great and suddcii ch:inges of tompcraturc. It wns, 
thcruforo, of tho utniost iiuportmco to  Irecp i t  from coiiiact with tho outcr nir. 

In  tho uppcr part of the cstablishmont n rosorvoir of supply was constriictod, fillod 
by a pump worked by a winclniill. Iinrnedistcly bolom, and imido :I shod, wliich h i -  
s u r d  protection against tho severity of tho cold, tho spawning basin W‘:LS coiistruetcd, 
8 motors long and 6 itiotors brood [ZQ by 108 feet]. A mota1 p i p ,  furnished nu tho 
upper sido with a fino grating to  keop out hurtful animals, aud on its lonor bid0 
with stop-cocks to  rcgulatc tho flow of tho water, connected tho two reservoirs. T‘liis 
pipe turiiod scvcrid times 011 itsclf, and passed tlirongh a chamber filled witli water, 
which could bo hcatcd, if ilccessary, so :LS to kcup at ail almost ovou tomperaturo 
tho wator €codiiig tho spawning basin. Tho lovol of this basin  vas regulated by 
a tube, to  tho moatli of which was attachcd a filter destinod to  provcnt tho spawn 
Erom cscaping. Iu this covored basin tho mothor oystors, to tlio nnuibor of‘ 2,200, 
woro placod in tho beginning of tho so:~son j and although thoy had undergouo tbo 
fatigue of a long journoy, thoy eniittcd enough sparrn for some of i t  to bo fo1111d on 
tho co’llcctors by which thoy woro suiroundod. 

I n  addition to this wo havo to  stato tho following: 
M. Bonnassct, an oystor cultivator of Maronnos, succcedod two yoor8 ago in obtaiu- 

inp aomo spawn, which had como from somo vory fino oysters, in  e claiw wliicli lio 
liad devotod t o  this purposo, by placing somo mothor oysters ill a brook which €oil 
this clairc. Tho spawn carriod along by t h o  eurrcnt attoclled itself to sholls found 
at tho bottom of tho rcsorvoir. It has bccu obsorved 
in tho pond of Ur6116guy, mar Away, whcro, during tho first year tho oystors wcro 
placed thoro, a very fino reproduotion was obtainoil, althollgh tlio mator of this pond 
was rouomcd only mheii thero was a spring-tido. 

A similar occurro~:co was obscrvcd in tho ponds eoIIstrUCtoi1 by Mrs. Sarah F61ix, 
at ROgu6vill0, when thcso ponds moro first worlrC(L Unfortun:~tcl~~, t h o  liarvest 
ruepcd undcr similar conditiolis is oxccedingly iiiieertaiii, €or i t  ]ins bcnii obsorvcd 
that  oysters liviug in c l o s ~  wntors hardly evor propngsto. Tliis is not tlio C m O  in  tho 
claires o f  Marennos, mhoro tho oystors rogularly fulfil thoir gonorntivo €iiuctions, but  
is BO in tho two 0 t h  sateblishmonts mentioned above. 

This is not 11 raro occurrenco. 
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There is evidently a time when tho embryo is capable of living an in- 
dependent life, and is liable to attach itself t o  any body which may resist 
its course. But when does this t ime come? Is it when the embryo is 
expellei1 from the valves of tho mother oyster, or leaves them volun- 
tarily? Or is i t  necessitry that i t  should first be in the water some time 
in order to tindergo a change and reach a greater degree of complete- 
ness? HOW long does its roving 6r pelagic lifo last? RU answers to 
these questious are thus far mere conjectures and suppositious, and the 
Sew successful experimentt; which h a w  been made prove nothing con- 
clusively or evcu precisely. 

111 tbis direelion, however, our efforts should principally tend, Soor 
i t  aoiild not matter if tho fecundation of the common oyster proved 
impossible, as long as we coulcl succeed in keeping the legions of em- 
bryos whicli it produces, and cause.them to attach themselves to col- 
lectors in close waters." 

PARIS, FRANCE, November, 1883. 

EXPLANATION 0)' PLATES. 

Plato II.-ShowiIig method of working. 
III.-l. SUIJ~J~Y of watcr to IIIOVO tho hydraulic whocl. 

2. Wator-mliccl for operating puinp. 
3. Pomp for rcnowiug tho ma-wator. 
4. Distributing p i p  iecoiviiig tho Boa-wator raised by the pump. 
5. Boxes for inculmtiou, hatching, and fixation. 
6. UaBins cont:iiuing the mother oysters. 

U. S1:ttc fixed to  tlio sides, imd raised about one inch from tho liottom oi 

C. S:md proveutiug tho oscapo af tho embryos. 
D. Ontllow. 

V.-1. Dike ofAnrtaill6. 
3. I 3 ~ y  of Arcnclion. 
3. higiiilloii Point. 
1. JJoard pnlibadcs, witch holcs. 
5. Sand for filtering tho mater. 
6.  1Eescrvoir coiitaiiiiux the embryos. 

*Tho quantity of Ppawn which is lost it, truly 0normou8. 

1V.-A. Slnto lixed to tlio bottom and sides of tho box. 

tho box. 

-- 
Lot UB take, for instance, 

the basin of Arcachon, a portion of tho coast whom the  greatest quantity of spawn 
is gathered regularly, owing to  tho character of this jmrneiiso rcsorvoir, to which tho 
sen has access only through a narrow cntmncc. It, is eslirn:hxl that lboro aro in  this 
basin npwards of a thousa,nd niillions of adult oysters, o:icli emitting froril 800,000 to  
1,500,000 embryos. Tho aniiiiril harvcst of flpamn is estimated at 1,200,000, that is, 
tiearly ono crnbryo to ail oyster; tlio 1088, therefore, is not less thau a million to each 
Og8tQt'. 
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Vol. VI, No. IG. Washington, D. C. ‘Nov. 2, 1886. 

W.-NB:\V ENGILAND PISBERISE4 IN AUGUST, 188(1. 

B y  W-. A. WILCOX. 

Of all the leading varieties of food-fish caught by the New England 
fishing fleet, codfish appears to be the only kind that has been abiin- 
dant duriiig the present season. On all the leading fishing banks 
they have been found in great numbers, and receipts have been some- 
what larger than for the corresponding month of last year. Vessels 
from tlio Grand Banks have all brought in full cargoes. The schooner 
Henry S. Woodruff, of Lamoine, Me., a three-master, brought home 5,000 
quintals, the largest single fare on record. Prices have remained so lorn 
that eveu with full cargoes not much, if any, profit has remained for 
the fishermen or owners of the vessels. 

Mackerel continue to show a large falling off in receipts as compared 
with the corresponding month of former years. Off the New Eng1:md 
coast no body of mackerel has been found. I f  they have been there they 
have remained below the surface, and only occasionally havesmall schools 
been seen aud caught. Many vessels have left the New England coast 
for tho GdE of Saint Lamreuce, meeting with much rough weather, and 
a large part of the time finding mackerel scarce and the prospect 
discouraging. The following extracts from roports of masters of fish- 
ing vessels and persons on the fishing grounds i n  the Gulf of Ssint 
Lawrence duriiig the month are reliable aud of interest: 

GEORGETOWN, PRINCE EDWARD ISLAND, AUGUST 3.--“ Boat fish- 
eruien have not done anything this season ; mackcrel are now plentiful, 
but will iiot t a la  tbo hook.” 

TIGNISLT, PRINc E EDWARD ISLAND, AUGUST S.--tc The mackerel 
fleet remain to tho northward ; a few local seiners close’ in shore doing 
~~ine th i i ig  most every da8y, but no lurgc hnuls. Suhools are small; 
size, fair; not so plentiful off here as B week ago.” 

MIRAMIOIII, NEW Binmmmxc, AUGUST 8.--“ One hundred sail of 
Miiers iu this vicinity ; schools ~~1~111, and catch Only moderate.” 

SOURIS, I’izmcx EDWARD ISLAND, AUGTTST lOo--“ No mackerel 
RChooling, aiid boats mako oiily small catches with hooks ; size good 
and large.” 

NAGDALEN ISLANDS, AUGUST 10.--“ Few mackerel caught about 
liere to (late. A recent storm appears to have brought them up, and 
tho prospect iin proves.” 

NEW LONDON, PRINOX EDWARD ISLAND, AUGUST 11.--“ The fleet 
we to the north ; no fish sohooling off hore; a light catch the pnst meek.” 

Bull. U. 5. I?. O., 86-16 
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HARB,OR AU BOUCEIE, NOVA SUOTIA, AUGUST 16.-"OnC hundred 
sail of seiners are now near West Cape, taking some mackerel. The 
schools are small and often mixed with herriug. The present prospect 
favors a light fa11 catch in the Gulf of Saint Lawrence. During the  
past two weeks the weather has been tine, and by hard work some ves- 
sels liare done well. Many vessels here five or sis weeks hare not half 
a trip. Soon me may expect rough weather, and many vessels will no 
doubt return Kith slim fares." 

BAY OP CHALEURS, AUGUST l(i.-"No seiuers from the United 
States iu this bay, or allowed hcre. A large fleet last m w k ,  between 
Pigeon Hill aud Misoou Poiut; j tliey took some mackerel. Traps in 
Ghnlcurs Bay are doing little, titking from 2 to 6 barrels a day each. 
Mnckcrel keep vids out from the shore; no~ie lioolred for two i~.eelrs." 

SOURIS, PRINCE EDWARD ISLAND, AUGUST 1G.--" Weather stormy ; 
Meiners from the United States have had no catch for two meelrs; ma&- 
we1 are elosu j n  shore and very wild; boat fishermen not doing oiacli; 
ljrices are so lorn they are leaving the 

of mackerel the past week ; the  weather 11:is been very bad ; a galo 
every day." 

TIGNISH, PRINCE E D W A ~ D  ISLAND, AUGUST 16.--" Weather has 
becu atormy most of the past week; few mackerel seeu schooling or 
caught; not otic vessel out of twenty has hkcn any fitili ; no catch by 
shore hookers, ns fish do not bite j prospect is poor.77 

&ail of seiners :we nom detnined hero by high winds; they report mack- 
erel SCiLrcO and wjlrl." 

fishermen about hero h i n  e had no catch to date; of kite, seiners hnro 
IYU~I n light catch, aud the preseut prospect is poor; most of the fleet 
of seiners aro at West Cape a n d  North Calm" 

NEW LONDON, PRINCE EDWAUD ISLAND, AUGUST 20.--" Weather is 
unsettled much of the time ; too rongh to fish; sixty sail of seiners now 
in here for shelter." 

I'ORT ~lULGILAVE, XOVA sC>OIL'lA, AUGr;S;r 23 -~'OIIM huutlred :lad 
soveiity.t~rec mnclterel miners now iu tho G-UU ol Sailit Lawrence froni 
the United States, and f'0rty.fix-e sail frotii provincial ports." 

GEAND AUNCE, NE w BRUNSWICIC, AUGUST 24.--" Mackerel of large 
sizo :ire iiow sclioolirig hcnvy in Bay of Clic~lehs. One trap sdted 200 
barrels the past week. Prcticnt prospcct is €avorable, as fish are plen- 
tiful a n d  of good size." 

~IALPEQUE, PRINUE EDWARD ISLAND, AUGUST 2G.--" Tor the past 
t,breo dws one hundred and twenty sail of seiners hove been in this port, 
tletaiiied by o strong east wind. No catch of  maoksrel aince the 19th. 
Jlernaiuder of the fleet are at West 

NEW LONDON, PRINCE EDWAILD ISLAND, AUGUST 16.-"NO C s t C h  

nrALYEQUE, pRINCl3 EDWARD ISLAND, AUGUST 18.--'' POI'tJ'-thrW 

GEOEGETOWN, 1'ltINUE EDWABD ISLAND, AUGUST Is.--" The built 



BULLETIN OF TIIE UNITED STATES FISH COMMISSION. 243 

CASOUMPEQUE, PRINCE EDWARD ISLAND, AUGUST 26.--': Mtick- 
ere1 are mild and in sinal1 schools ; they keep well off shore. A strong 
east wind prevents fishing a large part of the time. Some vessels now 
on the fishing grouuds €or thrco weeks and have no fish." 

MAGDALEN ISLANDS, AuGusr 2?.--" No mackerel being caugh t 
about here." 

MALPEQUZ, PRINCE EDWARD ISLAND, AUGUST 29.-" A small catch 
of maclrerel of late; over one hundred sail now in port, detainorl by high 
wind." ' 

fine, but no catch of mackerel ; we judge the fish have left." 
A number of vessels have secured good fares of mackerel in the Gulf 

of Saint Lawrence during the month, but the fleet in general have taken 
comparatively few. V i t h  the cxoeption of a short tiue during July 
that mackerel were freely talion to the north of Prince Edward Islaud, 
they have not been found in any abundance off the provincial or United 
'States shores. 

The only 'encouraging feature has been the sharp and steady adrauce 
in prices caused by the light catch and poor prospect. Not until the 
catch, as compared with the corresponding date of 1855, was oror 100,000 
barrels short, did the price take much of a rise. The first of the month 
cargo sales in 6shermen's ordor were made at $4.629 a barrel; Au- 
gast 9, $ri.874-; August 11, $6.1!2&; August 23, $0.75; August 27, $10.75; 
August 30, $13-on the latter date, fish.that were packed and inspected 
sold for $9.50 for No. 3'5, $12 for No. 2's, $16 to $18 for No. 1%. Prices 
given being for fish that were caught in the Gulf of Saint Lawrence. 
Mackerel caught off the New England shore at all times bringing 
higher prices than from anywhere else : $11 for No. 3'8, 814 to $15 for 
No. 2'8, $20 to $25 for No. 1's. Extra large bloater mackerel caught 
off Block Island sold from $35 to $40 a barrel. 

Receipts of halibut have continued light from most of the fishing 
banks. 

On August 23 the schooner Arthur D. Story, of Gloucester, the first 
of the Iceland fleet to return, arrived home with 09,000 pounds of hali- 
but; only a partial cargo. The master, Capt. Joseph Rymn, reports that 
for only a short time after arriving was the weather suitable for fishing. 
After taking part of a cargo ho sailed for Greenland to complete the 
fare, in hopes of more favorable weather. Leaving Isefiord on July 20 
he soon encountered henry field-ice in Davis Strait, aud for three days 
was surrounded with ice and snom-storms. Being obliged to  abandon 
the attempt to reach the fishing grounds off Greenland by that route he 
came direct home by way of the Strait of Belle Isle. Calling a t  several 
harbors along the Labrador coast and making inquiries for maclcerel, he 
was told that ~ o i i o  hail been seon this season. Tho master reports that 
the winter was fino, and codfish were takeu by the natives all winter. 
May was favorable for lialibut fishing, but from that time gales of wind, 

NEW LONDOK, PI?,INCE EDWARD ISLAND, ATJGUSl' 30.-" Wefither 
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with snow-storms, prevailed. The French fleet were having a light catch 
of codfish. Reports from Norway are favorable, the catch of cod being 
one of tho largest on record. 

All halibut brought frorn Iceland are salted as  soou as caught, ani1 
on arrival n t  the homo port are smoked before going into the market. 
Vessels fishing for halibut on the banks nearer home put their catch on 
ice a8 soon as caught, and land it fresh. It is then packed with ice in 
boxes and quickly distributed throngh the leading fish-mnrkeh of the 
country. 

Bait has been abundant all tho month, weirs a t  Capo Cod nearly all 
the time having abundance of squid or small mackerel, often both. 
Weirs off the Maine coast have had a good catch of herring, more than 
was wanted by tho fishermen. 

Number and l o d o n  of tlie New Bnglandfisl~ing$eet duidng the last week of August. 

Grnnd Banks, lat. 440 to 400, long. 621 to 640.. .................................. 
Gmnd Banks. lat. 440 to 450 long. 400 to 510.. .................................. 
Between Goorgo's and Brown's Banks. ......................................... 
Gcorgo'R and.Brown'a Banks, 1st. 410 to 430, long. 060 t o  080.. .................. 
I n  Gulf of Saint Lawrence.. .................................................... 
Off t,he New Englnnd const ........................................................ 
Off tho Now England const .................................................... 
On tho may home from Iceland ................................................. 
Off tho New England coset .......................................... steamers.. 
In Gulf of Saint Lawrence.. .......................................... steamer.. 

. Banquercau lat. 440 tu 450. long. 580 to 500.. ....................................... 

Total .................................................................................... 

Location. 

Codflsh ..... 80 
Hallbut.. ... 25 

do ....... It 
. - . .do  ....... 15 
Codflsh ..... 225 
Msckorcl ... ,176 

.do ....... 76 
Ground flsh. 200 
Halibut.. ... 0 
Whalee ..... 8 
Xackerel ... 1 

910 
- 

Gcorgo's Bank .......... 
Brown's Bank ........... 
Banqacreau ............ 
Bay of Biiudy ._ - . . __. _. 
UrkkUd h U k 8  ............ 
New Bndund shore ...... 
PleiniahcCnp .......... 
La Havo Bank __. . __. . 
Xova Scotia, Cape ehore . 
Icdnnd ............ 
off Ncwfoundlnnd. ...... 
Weeteru Bank .......... 
Off Son1 lslnnil .......... 
GulYof Snint Lawrciico.. 
Ofp New Englnnd ahore.. 
Tlvertol;, E. I .......... 
B'rorn nmall boats ....... 

Receipt8 of fish a t  Gloucester, Mass., in Aqigust, 1886. 

142 
IO 
7 
0 

34 
0 
2 
0 
4 
1 
1 
0 
7 

27 
4 
1 

From- 

Lbs. 
6,000 ....... ..................... n8' I 

35,000 

32,000 7,000 

15,000 ........... 

15,000 

.............. 

..................... 

30,000 

41,000 7,000 

00,000 42,000 

-- - 

Lba. Lbs. Lb8. Bbk. Bbk. 
b,000 ....... 2,530 ............. 

2,000 .................... 
..................... 12,573 ............. 

....... 2,000 205 ............. 
7,000 ............................ 

................................................ 

................................................ 

................................................ 
.c ............................ ................................................ ................................................ ......................................... 

4,000 ' .................... ................................... 11,525 
................................... 122 ...... .......................................... 800 ......................................... 

12,000 8,000 16,308 11,647 800 

...... 

-- -- ---_I - 
---_-___--- _----__----- 

30,000 ....... 70,345 48,237 701) TotnlinAugoat, 1885. 

Cod fl 8 h . 

Lbs. 
, 006, 000 
702,000 
80 000 

,010,000 
83,000 

570,000 
280,000 
105,000 

330,000 
223,000 

103: 000 

........ ........ 

........ ........ ........ 
12,000 

482,000 

122, 000 

-- 
-_ 
-_ 

Halibut. 

Lbs. 
278,718 

1,450 
112,000 

150 
432,200 ........ 

15,000 
57,000 ........ 
00, 000 
12, 000 
40,800 
2, GOO ......... ........ ........ ......... 

,051,813 

,112,050 
-- 
_.- 

Hnke* 1 %% 1 1 lock. Pol- ISwou/Mnolt.~ fish. erel. haden Men- 
oil. -,---------- 

Additional remi ta frhm Mnine in August, 1880: 15,000 boxm of emokcd herring, 000 quiutds of dry 
hake, 88 barrels o?ood oil. 
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Rfackerol lauded by tlic Nom Euglaaitl A w l ,  iu sea-packed barrela, 
tit a11 ports, was ;LS f'ollows: 

__.___ 

Il'imc. I 1883. I 1880. 

v ~ I ~ ~  ~ ~ ~ ~ ~ u s t  1 ................................................................ 
1 euk untflng AII-II~L 7 ........ _.:. ............................................. 
Wtwlr ondln.. AuEust 14 ...................................................... 
\V\~ni~h 011Li11~ Angmt 21 ........................................................ 
1 hiw dnyn &ding August 3; ................................................. U%ok endiriv Augnst, 28 ........................................................ 

I otnl to Soptenilmr 1.. .................................................... 
.> 

r 1  

110, 830 I 10,112 
40,150 I, 849 
18,8U3 IO, 381 
18,584 1,118 
10, 0GO 2,031 
10,153 2,812 

223,152 37,303 
----- 

- 

- 

No. or 
boat& 

3 
2 
a 
2 
2 
a 
a 
2 
2 
2 
2 ....... -- 

24 

Yo. Of 
meu. 

Schooner Willinxu A. Gronicr *. ........ 
Brig David A. Sniallt .................. 
Schoonur uickat.ept .................. 
Sclioouor Mary G .  &wen t ............ 
Sc~roonor I:i&g siin t ................ 
Schooner Agnte t ...................... 
Schooner Airturctio t.. ................. 
xchootlcl~ Ulooulur t .................... 

Stennier Angolia B. Nickorson.. ....... 
Total .... 1, ...................... 

Scllooner 2llon I t I Z  ill t ............... 

SCIIOOIIOC 13,zltic t ...................... 
.................. .......... 

I0 
10 
I0 
IO 
i o  

io 
I O  

10 
10 

10 

10 
10 
8 

111.0!I 
113.83 
SI). 25 
UP. 45  
07.03 
&q. 911 
70. 05 
05. 57 

70. 13 
87.01 

101. :!d 
20. U7 

I, 070.03 

70.81 

-- 
108 
- 

Location of whaling grounds. 

Atlmtie Oeem. 
Do. 
Do. 
DO. 
DO. 
DO. 
Do. 
DO.  
Do. 
DO. 
DO. 
Do. 

Off New England CO&. 

* Arrived ou August 0. t Now ou vo~age .  :Arrived June 14; nom on secoud voynge. 

GLOUCESTER, ITASS., Azcgust 31, 188G. 

OR.--RAWAIIAN WIUIKPNG IMPLEMENTS AND DIETIIODS O F  FISHING. 

B y  RIIS EMMA METCALF IBECIRLEY, 
Curator of the Baiuaiian, National Mwseum. 

[Abstract.] 

The II:Lwaiians have five methods of fishing: by spearing, hand-catch- 
ing, baskets, hook-and-line, aud with nets. 

The spearing of fish is of two kinds, below and above water, That 
below water is the most important, and is generally employed for 
the di.fferent kind of rock fish. The spear used by the diver is a slen- 
der stick of from G to 7 feet in length, made Of very hard tvood, and 
sharply pointed :It one eud, but inore tapering at the other. $ince the 
possession of iron, spears amre always tipped with it, but perfectly smooth, 
without hook or barb. Diving to a well-lrnown station by a large coral 
rock or against the steep face of the reefs, the diver places himself iii a 
half'croncliing position on his left foot, with his right foot free ani1 ex- 
tended behind, his left hand holding on to tho rock to steady'liimself, 
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:mil there he watches and waits for the fish. I’isli in only two positions 
are noticed by him, those passing before and l~arnllcl to  him, :md those 
coining straight towards his face. When the fish is hit, thc force of the 
blow generally carries thespcar right through to tho hand, thus bringing 
the fish up to  the lower part or handle of the spear, mliere i t  remains 
while the fisherriian strikes rapidly a t  other fish ill succession should 
they come in a train, as they usually do. 

Except in the case of “oopuhue:) spearing, above-mater spearing is 
rery rarely used, and then generally in connection with deepsea line- 
and-hook fishing. “Oopuhue )’ is the well-known poison f i ~ h  of the 
Pacific, but is of a dclicious flavor. It is generally speared in inclosed 
salt water ponds from the stone embankments. The poison of this fish 
is contained jn threelittle mcs, which must be extracted whols and un- 
injured. The fish is first skinned, as the rough skin is also poisonous 
in a slight degree. Should the teeth of‘ the fish be yellow, then i t  is so 
highly charged with poison that no part of its flesh is safe even with 
the most careful preparation. “ Oopuhue” caught in the open sea are 
always more poisonous than those from fish ponds. 

Some fishermen dive to  well-lrnown habitats of curtain fish and lob- 
sters and, thrusting their arms under rocks or in holes, bring out the 
fish one by oz10 aud put them into a bag attached for the purpose to 
the loin cloth. Women frequently do tho same in shallow maters, and 
catch fish by hand from under coral projections. It is also a favorite 
method employed by women in the capture of the larger varieties of 
shrimps and “ oopus” in the fresh-water streams and “lia107’ ponds. 
Goldfish are also caught in that way, and a t  the present time form no 
iucousiderable portion of the daily food of the poorer classes living 
near ‘Lkalo” patches or fresh-water ponds. Their power of reproduction 
is very great. The different kinds of edible seadugs are caught in the 
same way, although the larger kinds are sometimes dived for and 
speared under water. 

There are two ways of octopus fishing. I n  shallow water the spear is 
used. Women generally sttenil to  this. Their practiced eye can tell 
if an octQpus is in a hole whose entrance is no larger than a silver dollar, 
and plunging their spears in they invariably draw one out. These 
mollusks have the peculiar property of drawing themselves out and 
compressing their bodies so as to pass through very narrow apertures 
many times srrinller than the natural size or tliickness of their bodies. 
Tbose caught iu shallow waters vary from 1 to 4 feet iu length, but the 
larger kinds live in deep water always and are known as blue-water 
ootopus. 

They are caught wiW cowries of the Jlauritiana and sometimes 
of the tiger species. Oue or more of thew shells ie attached to a 
string with an oblong pebble on tho face of the shell; a bole is pieroed 
in one end of the back of one OS tho shells through which the line is 
passed, which, having been Sastencd, is allowed to project a few inohea 
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below, and a hook whose point stauds~almost perpeudicnlar to the shaft 
or shank is tlien fhtened to the end of the line. Only the finest kind 
of Mauritiana or tiger cowries are employed for this purpose, as the 
octopus will not rise to R large-spotted or ugly one. The spots on the 
back must  be very sruall and red, breaking through a reddish-brown 
ground ; such a shell would have the strongest attractions for an octo- 
pus. Cowries with snitable spots, but objectionable otherwise, are 
slightly stearned over a fire of sugar-cane husks. This has the effect of 
giving them the desired Iiue. 

The fisherinan having arrived at  his fishing-grounds first chums :uid 
spits on tlie matcr a mouthful of candle-nut meat which ronclers tile 
mater glassy and olearj he then drops the shell with hook arid line 
itito the water aad swiugs i t  over a place likely to be inhabited by an 
octopus. This being a voracious animal, when in its hole is alwap, 
accordiug to IIawaiian fishermen, Iieeping a lookout for an3 thing eat- 
able that may come within reach of its eight arms. The moment a 
cowry is porceircd, an arm is shot out and the shell clasped; if of the 
:ittractive kiud, one arm after the other comes out, and finally the whole 
body is nithdrawn from the hole and attaches itself to the cowry, which 
it closely hugs, curling itself all around it. It remains very quiet while 
beirig rapidly drawn up through the water, till, just as its head is cx- 
posed aboro water it raises it, when the fisherman pulls the string so 
as to bring its head against the edge of the canoe and it is killed by a 
blow from a club which is struck between the eyes. This must  be done 
rapidly, before the animal has time to become alarmed atnd let go the 
cowry, when, should the arms be a fathom in length, i t  becomes a 
dangerous antagonist, as there would be risk of the fisliernian being 
squeezed to death. Having eight arms, an octopus of such it size could 
very well m;tnage two or three persons, as t h e  cutting oil' of one or 
more of its arms does not affect the rest in tho least. 

The fish are 
either caught avi th small scoop-nets or nre speared. Torch-light fishing 
is always done in shallow water where one can made. The fisherruan 
must be spry and light of step, passing tlirougli the water without a 
splaah to disturb the  fish, which remain quiet, as if clazalecl by the light 
unless alarmed by the splashiug. or concussions in the mater. The 
torches aro made of split ban~boos secured at regular intervals with 
leaves, or of twigs of the spurious sandal-wood bound together in t h e  
Bame inunuor. 

The Hawaiians liave four lrintls of basket fishing. The first is with 
8 basket looliing something like the coal-scuttle bonriets of a Iiundred 
Sears ago, and is woven, with the air roots of the E"rcycinc2ia arhorca. 
This is used for mountain shriuiping, and woinen a l w a p  atteud to it. 
They tuove i u  a crouching position throiigh the water, ,moviup small 
stoues aud thrusting sticks under the large ones to drive the shrimps to 

suitable place which is always some place where the grass, ferns, or 

Torch-light fishiug is practiced 011 ctllm dark nights. 

' 
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brauches of,trees droop over on t,lie, water ; tlie shriinps take reli~go in 
or under these and t h e  6sherwoma11 places her basket under thc,lc,zves 
and lifts them out of tlie water, wlien the shrimps drop into the biLSk($t; 
she then nnties the smal l  end and drops them iuto a siuall-monthe(1 
gourd attached to a string, which she keeps floating after her for that 
purpose, and puts some fern leaves inside t h e  gourd to keep the shrimps 
from creeping out, as they are lively little fellows living a long t ime 
out of mater and scampering about on land lilm cockroaches. 

The second is with a small basket made from the -cines of the c011vol- 
n i l u s ,  and it is renewed from day to day as wanted. A light frame- 
work of twigs is first tied together and then the vines, leaves and all, 
are wo~uid in and out, rourid and round, till of the reqnisite size, 3 or 4 
feet in circunifererice and about 14 in depth. Shrimps pouilded and in-  
dosed iu cocoa-nut fiber are occasionally placed a t  the bottom of‘ tho 
basket for bait, but usually the scent of the bruised and withering leilITCIS 
seems to be tiiifficicnt. Women always attend to this kiud o€ fisliiug. 
They w:de out to suitable places, geneidly small sandy opeiiings iu 
coral ground or reef, and let the baskets down suitably weighted t o  keep 
them in position, the weights being attached in sucli away as to be c:isily 
detachetl. Each woman then moves away froin lier baslict to some 
distance from which shu can match the fish enter the 1)askct. When 
all the fish that :ire in sight have entered, she takes the hbslict ul) and 
transfers tlio fish to a large small-mouthed gourd, aud moves tlie baslret, 
to a fresh place. 

Fishing in this may can be carried on only during a calm sunny day 
aud a t  low tide. Since the introduction of the weeping-willow, basket8 
for this fishing are sometimes made of willow twigs. Such can be used 
over ant1 o w r  agniu. Meu sometimes take such baskets and using sea- 
eggs for bait, with the top of the shell broken to expose the meat, place 
them in comparatively deep water, piling stones around tlmm to keep 
them in place. They leave them thus €or a day or two, and if the place 
is a good fisliiug-ground the basket will be full by the time they coim 
for it. 

The third kind of basket is shallow, of about the same size as the  
above but wider mouthed, used in deep water for catching a small, flat 
fish called “uiui” that makes its appeammce at  intervals of from ten, 
fifteen, or twenty yc:ir.‘. A t  the last appearance of the “uiui,” the jm- 
ported marketiug baskets were generally used by those who could not 
obtain the  old-fasliioned L-ilid, as ariy old cast-away baslret would do, with 
a little patching occupying perhaps five mimtcs, and two sticks bent 
over the mouth or opening from side to side and at  right angles to each 
other for a handle to which to tic the draw-string. It should be twisted 
round and round above the jointure with a littlc of tlio sea conrolvulus 
with tho leaves on, 80 as to throw a little shade into tho baslret to keep 
the fish €rom being frightened while they are being drawn up to tl iu 
surface of the water. In them baskets cooked pumpkins, half-roasted 
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sweet potatocs, or ram ripo papayas were p1:icctl for bait. I 9’110 (::I,IIOCH 

thus provided woulil sail riglit into tho niitlst of a school of theso Ash; 
tlie basket being lowered a few feet into tlic spaz! and tho fish b c i ~ g  at- 
tracted by the scent of tho bait, moult1 rush into tlie baskets and i’cecl 
greedily. As soou as  tlie baskets were full of fish they ~ ~ o u l i l  be t1r:in~ii 
up aud cmpticd into the caitoe aud t,hon lowered again, with inore l)nitt if 
necessary? and this would go on till the canoe mas loaded or tlic iis111~- 
men were tired. These fish are very good eating when tlicy first arrive, 
as they are fat, with the liver very much enlarged; but aftor ib ~noiitlt 
they bccoiiic thinner, not perhaps procuring tlieir proper food here, uiid 
tlieii taste strong and rank. 

The fourth kind of baslzet is the largest kind used in fishing by the 
Hawaiiaus. These are round, rather flat baskets, 4 to 5 feet in diani- 
etcr by 24 to 3 in depth, and about 14 across tlro mouth. A small. 
cylinder or cone of wicker is attached by the large end to the mouth 
and turned inward towards‘ the bottom of tlic basket. This cone or 
cylinder is quite sinal1 at  t,ho free end, just largo enongh for the fish 
(‘ikala,77) to get in. Immediately below the cnil of this cone, on the 
bottom of this I)nsket, is placed the bait, properly secured, which is a 
coarse, brownish-yellow alga, on which this fish feeds and from which i t  
talres its iiu~iie, ripe bread-fruit, cooked pumylzins, half-roasted sweet 
potatoes, arid papayas. The fishormen generally feed tlie fish at  a given 
place for a meek or more before taking any, using for this purposa a 
large 1)asltet of the same kind, without the inverted cylinder and wider 
jri the mouth, to allow the fish froe ingress and, egress. After a week 
or two OS feeding they become very fat and fine flavored, as also very 
tame, and baskets full of fish can be drawn up in the taking basket 
mitliout in the least disturbing those that are still greedily feeding in the 
fecding baskets. These baskets are occasioually used for other kinds 
of fish, substituting the bait known to attract that particular kind. 

The Gilbert Islanders have of lake years introduced fishing with ct 
bacrket in a niamer diff’erent from any fornierly practiced by Hawaiians. 
This is an oblong basket, called by these people a L‘punger,” larger at 
one end than another, with a flat and oval top, convex like a carriage 
top, and gradually sloping to the small end. A cone with the end cut 
Off is inserted a t  the large end, the body of the cone being inside of 
and  opening iiito the basket. A trap-door is fixed on the end of tlie 
cone in such a manner that i t  \vi11 open by a touch fromi the outslde, 
but cannot be pushed open frorri the inside. The baslret is taken to a 
good, sahdy placo, in 2 to 4 fathoms of mater, whore there is plenty of 
coral or stones handy. The fishermail then dives and places the bavkct 
iQ the exact position he wishes; he then takes pieces of coral rock and 
begins to build up and arouud the basket, inclosing i t  completely with 
atones so as to form an artificial dark retreat for the fish. The entrance 
to tho cylinder or cone is left exposed, and the fish, seeing an inviting 
entrance to a dark placo, go on an exploring expedition till they find 

, 
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themselves inside. Once iiiside tho;)- cannot return. This basket is 
left from two clays to a wccli i i i  a position a t  the bottom of the sea, 
when the stoties are cliq)laced, the basket and its contents are hauled 
up to the canoe or boat, a door left at Vie s p l l e r  end of the basket is 
opened, the fish shdren out, and tlle.baslret is ready to be replaced in 
the sea. 

There arc only sere11 kinds of fish sought for in fishing with rod, hook, 
and line. The bait most liked is shrimp; enrtliworms are sornetimes 
used and atis obtainable fry of lisli. The tishernmn takes a tiandful of 
shrimps, baits his hooks, aiid then, bruising tlie rcmainder and wrap- 
ping  it up in  cocoa-nut fiber, ties i t  with a pebble on the line and close 
to the hooks ; the braised ruotter spreads through the water when the 
line is dropped mid serves to attract fjslies to the vicinity of the hooks. 

For hook-and-line fishing practiced in deep n’atcr, bonitos and lob- 
sters are the usual bait ; for lack of these any kind o€ fish is used mitli 
varying results. For deep-sea fishing tEie hook ana line are used witli- 
out rods, and our fishermen sometimes use lines over 100 fathoms in 
length. Erery rocky protuberance from the bottom of tho sea for miles 
out, in the waters surrounding tbc islends, was well known to the an- 
cient fishermen, and so were the digwent kinds of rock fish Iilrely to 
be met wi th  on each separate rook. The ordinary habitat of every 
known species of Hawaiian fishes *as also well known to them. They 
often went fishing so Par out from larid as to be entirely out of sight of 
the low lands ancl mountain slopes, and took their bearing from the po- 
sitions of the difforent*monntoin peaks, for the purpose of :iscertaiuing 
the rock which was the habitat of the particular fish they were after. 

The nativcs distinguisli the sharks seen in IIawaiiaii waters into f iro 
.species: The ‘‘ mano-kihikihi” (hammer-headed sh:wk) ancl t h e  “ laln- 
kea” (white fin) are considered edible, as the nativcs insist that  tlieso 
never eat human beings; tlien comes the ‘Lmnno-lrauaka’7 (111:111 shark), 
which oiily rarely bites people ; then t h e  ‘‘ mano,” a Iarg0 white shark, 
the largest of a11 knowi~ to Lhwaiiiiians, but not a p:t,rticulnrly ravenous 
one, which is seldom seen ; thc ‘( niuhi ” completes tho list, a very 1:vge 
shark, and the  fiercest of‘ all, which, fortunately, very mrely ninltes its 
appearnncc in Hawniiiw waters. 

There :Lro two general divisions of the kinds of‘ nets ill use here, tlie 
long nets arid the bag or purse IIC~FI,  with endless vitriations of thom 
tn.6 main f‘e:ttnres. The finest of tlie long nets lias a mesh one.linlf‘ incl! 
wide. I t  is generally 16 fathoms in depth and from 40 to GO fatlionis 
in length. It is nscd to surround and catch the small inullets and 
“awas” in shallow wratcrs for the purpose of stoclriug fidi ponds. 
Solall pebbles, frcquontly ringed or pierced, are used for sinkers and 
pieces of the Hibiscus tiliacezrs and candle-nut tree for the  floaters. Nets 
of 1 to 2 inch mesh are used for the larger mullets. A 2 to 24 inch gill- 
iiet is sometimes stretched from a given point to another a t  high tide, 
and nlw:~~rs acros8 what they call fish-runs in shallow waters, which are 

. 
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long, sandy openings in cord places. Two persoiis, or sometimes OIW, 

work this net, passing backward and forw:crd to seaward of the 11~1, 
takiiig out fish as fast as cauglit in the meshes. This way of fishing is 
only practicecl at night. Sometimes ;-I place whero fish are see6 or are 
likely to be is surrounded and the yater inside the circle beaten, when 
the frightened fishes dart in every ilircction with great violence and 
are meslied. 

A long net of 3 to 4 inch niesh is used for catching largo fish, snch as 
the "oio." It is of SO, 100, 140, or even 150 fathoms i n  length by 3 to 
3 fathoms in depth. It is used in tlm deeper waters just  inside, or in  
shallow waters just outside, the reefor breakers. For  this fishing the 
fishermeii go in cauoes; one iuan is always standing upriglit on the cross- 
bars of the cauoe, Iieeping a sliarp lookout for R school of 'Loio." When 
he sees one, the cauoes follow i t  a t  a distance from ~ h c o  to place, or 
W a i t  pa,tiontly, if' the fish remain in au unfavorable place, till they niore 
into the accustomed fishinggroiinds. Two or t h e e  canoes are almost 
always engaged together in this kind of fishing. When t h e  fish are in 
B suitable place one canoe approaches very cautiously and stations itself 
Where the net is to be dropped, while another one, carrying a net of the 
same kind, melrcs a wide curcuit till iinmediately opposite, with the fish 
between, when the ends of the nets itre dropped simultaneously froin 
the two canoes, and both paddle in a semicircle mhile paying out the 
ueb and striving to niect the dropped ends of the opposite net as soon 
88 possible, so as coinpletely t o  inclose the school before the tish beconio 
alarmed. The first canoe having met  the end of the opposite net, if 011 
sandy bottom, keeps on one side of the net already down, drawing its 
own net after it, thus gradually reducing the circle, as well as making 
two or three rings of Iieltiiig around the fish, fio that if they makc., :c 
rush to any given point aiid by their weight bear down the floaters, 
those escaping from tlic first circle will still be inclosed by tlie outer 
ones, and eventually be caught by becoming outangled ant1 meshed. 
when the nets have been drawn to suit t h e  head fislier~nail they a11 
jump orerboarcl with their canoe poles and by beating the wlatcr friglitctn 
the fish, which clash hcre and t~iere  with great violence, entangling them. 
selms in tho nets, and are easily captured. 
In catching other lrinde of fish these or smaller nets are used either 

in daylight or a t  night, tliough the bewt results are allnost atlwajs 01)- 
tained at night. The nets are droppod in a, semicircle and some of the 
fishermen, malriug a wicle sweep to the opposite side, spent1 out ficn- 
shape and move rapidly towards the  net, beating the water :LS thay go 
"ith their arms, aiid thus driving the fish from quite a distanco into 
the cotnparatively sniall mea partly inclosed tilt. ]lets, while tlio two 
men holding tho stick supporting the end of t h e  net and standing poiQ- 
Pendicuhriy in the mater w n  towards each other 011 the approach of thc3 
beaters. 8hould the water be dirty and the net rather loug, the ends 
are then gathered togetber until tho oirclo is all rediicod  id the fish 
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all tilliei~. If a t  night, numbers of r ~ ~ l i  fish are :I~SO tilbel1 ~ i t L  t)Ose 
that spread in schools. 

The finest of all kinds of nets (6‘ nac”) has o d y  oiic-fourth inch mesh. 
The 6‘ p a  ” net is for young niullet fry for stocltirig ponds or for eating. 
This net is generally a piece, a fathom square, attached on two sides 
to sticks about 3 feet in lengtli and fulled in, the bottom rope being 
shorter tb:tu the upper one and formirig an irregular square opciiiiig 
to a shallow bag, which is supplemented by a long narrow bag about 3 
or 4 inches wide a i d  2 feet deep. The sea convolvulus, generally found 
growing on tlie beach, is twisted, leaves, branchlets, and all, into two 
thick, bushy ropes sonic 15 or 20 feet in length, and these arc attached 
on r:icli side of the net to the side sticks ; these lines are then drawn 
forward in a semicircle sweejhg the shoals of fry ,before them till 
enough arc partly inclosed, when the two free ends are brought rapidly 
togetlicr in a cirolc, which is gradually reduced, the same as in long- 
net fishing, till the fry are :dl driven iuto the bag. 

The same size of ini~sli (4  irioli), bnt iriade into a much larger bag, is 
used in  fisliiiig for “ ol iu:~ ,~~  a srrinll kind of fish very highly prized by 
the natives, which lives in and feeds upon the coarse :dga thnt grows 
011 coral in s h i ~ l l o ~  wiiter. Long ropes, 100, 200, OL‘ CVCII 300 fitthorns 
in  lengtli, having dry 6‘  ki”  loavc1s braided on tlieni by the &.ems, the 
blade ends OS the leaves hanging loose, are started frorn a givon place 
in opposite directions to sweep around and finally inclose ;I circle, which 
is afterwards reduced in the same manner as in long fishing. Great 
numbers of men, women, and children assist a t  this kind of fishing to 
hold the ropes down to the bottom, and by the splashing and disturb- 
ance of the alga drive tlic fish away from the ropes and into the net. 
Persons are generally stationed every yard or so on the ropes for this 
purpose a i d  also to disentangle the ropes if caught on a rock or other 
obstruction. When the circle is narrowed to from 10 to 16 feet in 
diameter one end of tlie ropes is untied and the ends attaclied to the 
ends of the side sticks of the bag-net, forming a iyuard on each side, 
and the circle further reduced till the fish are all driven iuto the not. 

The diver’s net i s  a small bag of %inch mesh, about 2g feet across tho 
opening or mouth of the beg and the same in depth. Two sticks are 
attached ou each side of t h e  opening, leaving a space of half a foot iu 
width between them. This net is managed by one person, who dives to 
the small caves and holes a t  tho bottom of the sea, which are always 
well knowii to tlie locel fishermen, and placing his net across the open- 
ing or hole, mouth inwards, he then insorts a slender rod, with a tuft 
of grass a t  tlic end, into the hole, and gently drives the fish which may 
be in there iuto the open moutli of his net, which he closes by joining 
the two sticks together. Theu placing his driving stick over the closed 
mouth a s  :L furthcr l)rwentive, hc rises to the surface, and emptying 
his bag into tlie canoe, goes to another c:~ve or fish-hole, where he  re- 
peats the operation till tired or satisfied with the quantity caught. 
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b o t h e r  net is for catching 6‘  uhu,” a very highly prized kind of rock 
fish of two species, the red and the green. The red varieties are the 
more choice ones for eating raw. The green are not so fine flarored, 
but attain a larger size. The net for these fishes is a squaro of 2 or 3 
inch mesh, which has been slightly gathered on the ropes and attached 
:It the four corners to  slender strong sticks tied together a t  the middle 
in such a way that thoy will cross each other at the middle and con be 
closed together when wanted. When crossed they spread the net open 
iu the form of a shallow bag, a string is tied to the crossing of tho 
two sticks, and the net is then ready for operations. A decoy fish, 
Which may have been previously caught with the hook and line, is then 
dropped, with a string attached, in a place where fish of that kiud are 
noticed or known to frequent, and gently moved back and forth ; this 
is called ( 6  teasing the fish.” Every fish of that kind which can see the 
decoy fish is immediately attracted to see the strange actions of this 
one, aud when all have been attracted that are likely to be in the 
vicinit!y the net is gently dropped at  a littlo distance from the decoy, 
which is then gently drawu into the net. All the fish rush after it 
into tho net, which is then quickly pulled up, the sticks bending over, 
which elongates the bag, also reducing the opening or mouth. By a 
1)eeuliar twitch and pull on the string the sticks can be made to swing 
around and lie parallel, thus effectually closing the bag. No diving is 
required for this net beyond that which is sometimes necessary to *get 
the decoy. It is also used for several oth6r kinds of rock fish of like 
habits, always first getting R decoy of tho kind mantod. Pishermen 
almost altvays carry for this kind of fishing candle-nut or cocoa-nut 
meat, which they chew and spit over from time to time to smooth the 
sea so that they can observe the bottom. 

The ( 6  opulo )) is taken in a similar mauner in a bag-not, a fathom in 
higth,  having a small oval mouth 2 or 3 feet wide. 

A large 1-inch mesh.net, 8 fathoms in depth, is used in deep waters 
for catching tho Hawaiian maakerel, a small narrow fish caught only 
Llt certiiin seasons. Cooked pumpkins nro placed at  tho bottom Of the 
]let for bait, and lowereil some Whoma heneath the surface, and the 
ficunt of tho pumpkin dil3’using through the water attracts the fish and 
they eiitcr the bag to Seed 011 it. When a sufficient quantity of them 
hitve entered i t  is rapidly drawn np and emptied of fish. More pump- 
kin is put in, and the fishermen sail to a fresh place t o  drop the bag, 

Two other nets are used for two kinds OS very snlall fish that come 
i b t  oortain seasons iu imniensu schools aud are mudl used for bait. 
Pickled a,ntl dried t h y  arc vcry good eating. T’bC net is ;I fino-mesh 
h g  exactly like a l 6  pus" net, but much larger. It is to bo used with 
ropes wit,li $ 6  ki 77 leaves attached, only this sort Of -fishing iiet require8 
no diving, as it is used i n  deep waters. 

I n  mother kind of docoy fishing the decoy used is a billet of hard 
wood something like a club, rounded at the ends and one end smaller 
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than the other, with a little ringed knob on the smaller end to tie a 
string to. Thisolub, when prepared with the proper attention to the 
usual lucky or unlucky suparst,itions common to Hawaiian fishermen, 
is then slightly charred over a regulation fire. 1c H u k ~ i ~ ~ . n u t  meat and 
cocoa-nut in equal quantities are first baked, pounded, and tied up in ;I 
wrapping of cocoa-nut fiber (the sheath arouud the stem of a cocoa-nut 
leaf), and the fishermen then start on a canoe for the fishing-grounds. 
This should be i u  water not deeper than 4 or 6 fathoms. Arrired there 
the decoy is then greased mith t h e  oily juice of the pounded nuts and 
dropped overboard aud allowed to hang suspended a few feet from the 
bottom. The scent of the baked nut mpat dieusing through the mater 
seems to h ~ e  B powerful attraction for some kinds of fish, which sur- 
round the stick, seeming to smell or nibble a t  it,. After while  the 
Irag.net is dropped over with its mouth open towards tho stick, when 
the latter is moved gently’into it, the fish still surrounding and follow- 
iug it into the net. Two persons then dive and, approachjag tho net 
gently, quickly close its mouth and give the signal to those in the canoe 
to haiil it np. 

The “hauo,’ is a large bag uet of very fine mesh, with a flaring mouth, 
used to capture flyingfish. There are two varieties of flying-fish here, 
entirely distinct from each other. The same net and method of capture 
is also einployerl for the “iheihc,” a long thin fish, ustially 1-J feet in 
length, with a very sharp-pcinted snout, that generally arrives hero at 
about the same time as the large flying-fish. Tho “ h a n ~ ~ ~  is ala0 OCCB- 
sionally cmployed for the “akule,” another fish that arrives iu schools. 

For catching the large flying-fish the “hano:’ is piled ou. a doitble 
canoe or large single one, and a start is made early in the morning with 
an attending fleet of from twenty to forty canoes. Women very often 
go in this kind of fishing to help paddle the canoes, as no particular 
skill is called for on the part of the general hands, the guccess of the 
fishing de1)endiug altogether on the good ju-lgment and sight, of t,he 
lookout. This person is generally on 8 light canoe manned by only 
two or three hands, and he is standing up  always on the cross-ties of 
the canoe looking for the flsh. Wherievor he discerns a strong ripple he 
points it ouC to the rest of t h e  canoes, who then surround tho spot indi- 
cated while he confers with the head fishermcn about the best place to 
drop the net, which depencls upon which way the current sets. When 
the net i8 all ready the caUoe8 imddle very quickly in tornards it, 
splashing tho water and driving the fish before them into the open net. 

It seems that thcso fish mill not diva to any depth, and are always 
found swimming very near tIio surfwe, so that, when completely sur- 
rouiidetl by oanoes, they can be driven wberever wanted. The fleet; 
\-cry often goes several miles out to sea ; anti this fishing is c d c d  “blue- 
sea fishing.” 
’ The ‘‘11010” is the largest O S  all the I I C ~ S ,  aud cau bo used only in ib 

wry few places, like the harbor of H O L ~ O ~ U ~ U ,  Puuloa, &a It is snim- 
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memo bag from 16 to 24 fathoms in dcpth, small-meshed and narrow 
a t  tlie extreme end, but  widening out into an iininense flaring mouth, 
with long nets 16 to 20 fathoms deep attached on each side and called 
its ears. This is swept from one sido to the other of the harbor, scoop- 
ing up every kind of fitih. R groat many sharks 6 feet in length aro 
sometimes caught in it, but tlie net is generally used when the mullet 
is in roo and is designed for the capture of large quantities of that fish. 
It requires a great many hands to manage it. 

A large bag-net, somewhat smaller than tlie “kola," but of tho same 
general shape, is sometimes used. Two ropes of 300 or 400 fathoms in 
length, with “ki” lcares attached, and genorally tho rope of two or more 
“ohua” nets joined, are piled on to a lnrge double canoe, which is taken 
out 2 or 3 miles from shore, attended by a fleet of from sixty to ono 
hundred canoes. The head fisherman always goes on the canoe con- 
taining tlic net and ropes. ArEivcd a t  the proper distance, which niust 
be j u s t  opposite the final drawing place, the end of one rope is joined 
to that of the other, and two canoes, manned by eight or ten strong 
men, take the other clid of the rope, one each, and start in opposite 
directions arid exactly parallel with the shore, while the double canoe 
remains stationery till all the ropo is paid out. I n  the mean time the 
rest of the canoes have divided into two companies and follow the two 
leading canoes, stationing themselves a t  certain distances on the rope 

* and helping to pull it. When the rope is all paid out, tho two leading 
carioca then curve in to form a semicirclo, a t  the same timo always mov- 
iug towards ths shore. When a perfect semicirclo has been mado by 
t h e  rope the double canoes and all the others move gradually forward8 
with it, aliile the leading canoes are pulling with all their migh4 straight 
in to  the shore. Whon either end is landed the men immediately lerip 
out ani1 taking hold of the line pull on it, at the same timo going to- 
wards cadi other, which has the eftirct of liarrowing the semicircle, while 
iuofit of the canoes keep backing on to t h e  double canoe, which always 
keeps the center. Arrived a t  a suitable place, which is always a clean 
sandy onc a fow rods fro111 shore, the ropes aro untied and attached to 
each end of the net; men, \~omcn, and children now gather on thc rope, 
especially where i t  jointi the net, and mako it groat disturbance with 
their feet,, which diives all t h e  fish into the net. Rope and net are 
finally drawn ashore. 

We have two lriiids of fish ponds or inclosures: Fresh-water ones, from 
half aiu acro to 2 or 3 acres in extent; and salt-water ponds, generally 
very large and inclosing an  area of many acres. The salt-water ponds 
are of two kinds-thoso entirely cloAed, and in which fish aro fcd nnd 
fiittencd; aiid those surrounded by a low wall that is submerged ;Lt 
high tide aiid hm opeiiiugs, which aro walled On each sido like lanes 
leading in or out of the pond. 

The lancs, or fiish.ruaa, aro from 15 to 20 fcst in length mid radiate 
from the tv-all iiwido alii1 011 t. Ti:cy are Of about 2 feet in Fidth a t  tho  
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opening in the wall and widen out gradually till they are from 8 to 10 
feet wide a t  the ends. At night when the tide is coming in, a man, or 
more frequently a woman, takes a small scoop-net just  wide enough to 
fill the entrance of the opening and of 3 or 4 feet in depth, macles out to 
the entrance of one of these runs, and sitting on a raised stone platform 
on its side, made for that purpose, holds the net in the water a t  thc en- 
trance of an opening towards the sea and sits very quiet until a jerk iu 
the net is felt, when it is immediately pulled up before the fish have 
t ime to return, and the fish are dropped into a gourd or basket, when the 
net is imrneiliately returned to the water and waiting and watching are 
resumed. Two persons generally go to this kind of fishiug and sit on 
opposite sides of’ the entrance, so that a8 one net is raised another one 
is still there, as under certain conditions of the water and weather two 
persons will be kept busy scooping up fish as fast as the nets can be 
lowered. No fish must be allowed to get free as that would put a stop 
to  tho fishing at  that entrance duriag that turn of the tide. 

These entrances are favorite stations for the ground-sharks of the 
neighborhood to prey on the fish as they go iu or out, and so wheii the 
tide is about medium height tbe fishing people return to shore, as their 
platforms would be entirely submerged at  high tide. A t  the turn of the 
tide, and when the platforms are exposed, other parties take their turn 
a t  the lanes, using those with entrances opening inwards. These fish 
ponds are sometimes o\viiod by the proprietors of two adjoining lands, ’ 
the people of one owning the right to fish during the rise of t h e  tide 
i ~ n d  the other during the ebb. Long nets are also used in these ponds, 
but only during the condition of the tide belonging to each. 

The large salt or brackish water ponds, entirely inclosed, havu one, 
two, or four gates. These are of straight sticks tied on to two or three 
cross.beams, the sticks in the upright standing as closely as possible, 
so that no fish half an inch in thickness can pass them, while the water 
and young fry can pass freely in aud out. Scoop-nets the width of tho 
gates are used a t  these p1:~ces a t  the flow of the tide to  scoop up such 
fish as niay bo desired by the owner or pond-keeper for family use. 
When any lnrge qnnnti ty is wanted the long net is used, the same as 
in shallow-sea fishing. 

Presh-w:iter ponds are very seldom over half an acre in extent, and 
are for “oopu” and “opac” preserves, and soruetimes for “awa,” n kind 
of tropical s:ilmou that breeds in brackish water and will live and grow 
fat in perfectly fresh water. The young fry of this fish are procured in 
&hallow waters on tho beach where n stream or spring of fresh watcr 
luingles wibh the sea, m d  are cnrried somotiuics many miles inland in 
large gourds with water. 

The catfish ha8 been introduced within four years, and is doing well. 
C:~rp hiiw :ilso been iutroduced very recently, but i t  is yet too early to 
1)roiiou1ice 011 the success of‘ tho experiment. 

HONOLULU, June 25,1883. 
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V d .  VI, No. II 5‘. Washington, D. C. NQV. 8, 1886. 
--__- - _-_ -~ - __ ._ __. - - - ___ - -- 

?O.-AiWELZEQAN CATPlI?IIL IN TILE T l S O C A D f i R O  AQUARlUlTI OW 
I’ARIY.‘ 

B y  Dr. JQUSSET DE BELLESRIE. 

Tliese fis11,f which nieasnred 12 centimeters [about 4giuches] in length, 
wore in tho beginning, owing to their sinal1 size, placed in one of the 
hmks for young fish in the aquarium, and remained tliere till Norem- 
ber, 1SS5, when t h y  were put in the large basin No. 6. 

They ~vcre a t  first fed with raw nicat; but as they dit1 not seem to 
take very \rc)ll to this kind of food, they were fed 011 raw fish chopped 
line, which they appeared to liko. As soou as they were tr:insfurred to 
the  lwge basin they were fed on live fish. 

The only water a t  the disposal of tho aquarium is that which comes 
from tlie Vanne, whose temperature is 160 0. [ 6 P  Fahr.] in August 
and 90 C. [45.20 Pahr.] in December. It is hardly probable that this 
tenil)crutnro is sufficiently high for the reproduction of the catfish. At 
nnr  rate, tliosc which we liavo in our aquariuni,no mattor to what 
wriety they beloug, hare iiever spawnecl. 

When the  Amcrican catfish were transferred to basiii No. G they 
\vere all d i r e  aiid well, although they had not grown perceptibly. Since 
that tiiiie nono of them have died, as far a s  we have heeii able to observe, 
for tliese fish 1i:~vc i~ habit of keeping in their holes and never coming 
out during the day, so thst  they are hardly evcr seen. I n  basin No. 1 
we had sotuo of considerable sizc, and in order to assure ourselves of 
tlieir existence i t  bkcame necessary to empty the basin and carefully 
searell for tliem at  the bottom in the cracks between the rooks. Ereii 
tlieu mu did riot nlways succeed in findi~ig tliem. 1 have therefore re:&- 
son t o  beliew that the seven catfish which the Acclimatization Society 
1 1 0 ~  giveii us aru  still iu existence, and the first time the besill is 
emptied I will search for them again in order to make sure of it. 

1 should state that the Trocntl6ro aquarium is by no means adaptpd 
to researches of this Bind. The iinpossibility of varxixlg the tcmpera. 
turc of the large mass of water which feeds it prcvents US from success- 
fullj~ reproducing auy other fish but salmonoids. Moreover, our basins 
aro too largo for st.n;~11 fish, which easily escape obsorratiou. 

PARIS, FRANUE, illuy 28, 18SG. -- 
* (‘ Ca&Wi clan8 l’nparitrnt dic Trocaddro, Paris.” From tho Bulletin ?noneisel d6 la So- 

Translated from tho 

t FOI’ noCo 011 their rccoipt  NO(^ Fish Conimissioll Bu1,lotin for 1886, p. 138; &O Fish 

Did16 iVut,oiialc il’accliniatalion dc $knee, Paris, Angust, 1886. 
h n c l i  by Z I E ~ ~ M A N  ,TACOISOX. 

Commissiori Bulloiiii for IH~~S, p. 433. 
Bull. U. S. 3’. O., SG-I? 
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Salmon (Salmo #alar Lin.) ................................................................... 
Trout (Trttttafario Lin.) .................................................................... 
Like trout (Trzcflalacusfris Lin.) ............................................................. 
!Z’/~~/maZlcrs oexillifcr Ag.. .................................................................... 
Salmo salueliuw Lin.. ......................................................................... 

Total ................................................................................ 

8O.--PRY P I I A N T E D  EN REVERS O F  BELQEUM IN 1SSO.* 

[Extractcd from tbo report of the Comniission on Fish-Culture to tho Ministor‘of Ag- 
rioiiltura, Iudiistry, and Public Worlis.] . 

63,OO’l 
217,000 
30,OlIO 
30,000 
I!, 001) 
352, O W  
-- 

Tlie plantiugs of fry inacle in lSSG in the tribntarics of the Meuse 
The following has been the ex- River have been entirely successful. 

tent of these oper a t‘ ions: ” 

Fry were planted as follows : 

Kind. I Number. 

Wlioro distributed. Kinrl. 
_.._-~_I__-.- 

River Samois and tributaries. .............................. Trout ....................... 
Do ............................. -1.. .............. i.. !77~~/muZlu8 vexillifcr.. ....... 

1;ivor Lovno and tributaries ................................. Salmon ..................... 
Do. .  ................................................ Trout. ...................... 
Do .................................................. Lake trout ................. 
DO .................................................. ~ / l ~ ~ ~ U l l U 8  VC#illifcl.. ........ 

River Ourt o and tributaries ............................... Splmon ..................... 
110 .................................................. lrout ....................... 

River Gulpo ................................................ Trout ....................... 
IZirer Ucok (Vooron) do 
River. Solibre do ., 
Tho Villancour brook.. ........................................... do .................... 
Lake Gjleppe ............................................... Lake trout ................. 

River Molip6e’. ............................................ ~hpmallus veziZL@r.. ....... 

Do .................................................. 17~ymullus vczill$er.. ....... 
Itiver Book ................................................ lrout.. ..................... 

.............................................. ..................... ..................................................... ... ................ 

Do .................................................. Salrno salvcliitus ........... 

Number. 

61,000 
9,000 
0,000 

67,000 
12,000 
9, I)VO 
0, OM) 
0,000 
67. (100 
63,000 
8,000 
ID. 000 
3,000 
0,UOO 

12,floU 
18, aoo 
12, (100 
-- 

They were distribtzted as follows : 

Sirice 1885, wlien the Government undertook to stock the Belgium 
rivers, there have been planted, in all) in the tributaries of the Meufie, 
and in Lake Gilcppe 737,000 young of salmonoids. 

T ~ C  plantings of young fish have been arranged in such e miinner 
that in 1890, when the contract between the Government and tho par. 
ties furnishing the young fish expires, all the tributaries of the Meusu 
which are to be stoclccd, will liavo received tho kind and number of Bsli 
tidapted to the nature of their water. But the quantity of young i h l i  
to be furnished within this pcriod (about 1,000,000) is not sufficicnt to  
Rtock the rivers as thoroughly as it should be done. The question 
therefore arises, whether it is not possible to produce a certain quan- 
tity of young fish on the spot. For this purpose the keepers of meters 

* ‘( Rapport 8 i w  10s dduersemenle d’aleuine en 18eG.” Brtissels, 1886. TraneIated from 
tho Frcnch by IIERMAN JACOI~SON. 
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and forests in certain localities should be furnished with Jacobi boxes, 
which cost only 5 to 6 francs [96 cents to $l.lG]. 

These arrangements are simple. They are long wooden boxes, with 
gratings a t  the ends, and at the bottom of which there is A bed of 
gravel on which the fecundated eggs rest. These boxes are placed in 
running water, which passes through them by tho gratings fixed a t  
each end. The oggs are therefore placed, so to speak, under natural 
conditions. Although certain observations might be made relative to 
this method, and although in more than one respect it leai-cs much to 
be desired, i t  nevertheless offers great advantages. The keepers should 
be charged to capture in the waters of their districts tho necessary 
spawnipg fish, and the eggs obtainod from them should be liatclied in 
tho waters about to be stocked. This method is not expensive and is 
exceedingly practical, and would serve admirably to maintain a constant 
state of production in our waters. 

Next year experiments at acclimatization may be commenced with 
certain valuable kinds of fish, which are not yet found in Belgium, and 
which it; may be desirable to introduce. Among theso we mention the 
Salmo fontinalis and the Salmo irideus. As experience has shown, these 
two kiuds of fish seem to adapt themselves perfectly to the nature of 
certain Belgian maters. The necessary f r i  will be produced, with very 
little expense, in the hatching houses in the Government botanical 
garden. 

It appears that a man may safely transport a certain quantity of fry 
at a temperature of lo 0. [33.80 F.] in the apparatus, and of 100 
0. [GOO I?.] in the atmosphere, for a distance of more than 20 kilometers 
[12g miles]. Transportation in wagons for long distances has likewise 
been perfectly successful. - 

Prom the following observation it will be seen how important it is 
that the air should hare free access to the apparatus. An experiment 
mas made relative to the power of resistance of young fish to the diffi- 
culties connected with transportation. Two sets of apparatus, each 
containing 3,000 young trout, packed as described below, had been sent 
to Jeme,lle, mlience on the following day they mere to bo sent to Brua. 
sols.' On the evening before, the young fish were placed in the recep- 
tacles, the water in which was, up to the moment of starting, being con- 
stantly renewed. They arrived at Jemelle on March 12, at 9.49 a. m.,. 
and wore placed in a cellar of the station. I n  spite Of tho instruction, 
the receptacle for the ice mas left on one of them. AS the temperature 
in the cellar mas only 7 0  0. [44.60 F.] ico was not used. The tempera- 
ture of the water was 80 C. [46.40 E".]. On the following morning, in 
the apparatus which had been left covered only 300 young fish wore 
found alive, while in tho one which had been left open there were only 
20 dead. Tho heavy mortality in the first apparatus must be ascribed 
to the circumstance that there was not sufficient air, for the young trout 

. 
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in both theso apparatuses came from the same hatching, and the con- 
ditions of their existence were exactly the same. 

When the cover was removed from the first apparatus, the surviving 
fish were found to be near the surface trying to get a breath of air. 
The water bad a soapy appearance and the characteristic odor of fish 
in a state of decomposition. On the bodies of the dead fish, which had all 
undergone the fatty metamorphosis, there was found a very luxuriant 
cryptogamic vegetation of a whitish color. The surviving fish were 
placed in another apparatus containing fresh water, and arrived in Brus- 
sels in good condition on March 13, the water during the transportation 
having a temperature of 50 C. [410 F.]. As has been stated, the (letid 
fish rapidly nnderwent the fatty metamorphosis, and a species of whitish 
mold developed on them, which gave to the water the appearance of a 
solntion of brown soap, and a nauseating odor. The dead fish are very 
obnoxious in the apparatus, as they produce germs which soon taint all 
organisms. It is also important frequently to inspect the apparatus, 
especially if the young fish have to stay in it any length of time. I n  
this case the water should be aerated, and renewed if possible, and all 
dead fish should be carefully removed at once. 

I t  is also extremely dangerous to transport in one and the same ap- 
paratus young fie11 of different age. Young salmonoids are extremely 
voracious; when shut up in a narrow space, they will bite and endeavor 
to devour each other, thus frequently inflicting wounds which are fatal. 
As has been 'shown in the transportation of young fish from Bavaria, 

it is also important to use only very pure water, filtered if possible ; 
the impurities of tshe water get into the gills of the young fish and ohobe 
theni. 1u the same transportation i t  was proved that the apparatne 
should not be too high, for too great a column of water exercises an 
abnormal pressure on the fish, which they are not able to bear, The 
management of very large transporting cans is exceedingly diffioult. 

We have noticed that the young of the Thymallus vexillifer are the 
most difficult to transport. When in a healthy condition they make 
efforts to swim towards the surface of the water; if they remain a t  the 
bottom i t  is a sure sign that they are sick. Salmon and trout, on the 
contrary, beep quietly together a t  the bottom of the apparatus j if they 
become restless and rise to the surface to get a breath of air, it is a sign 
that the oxygen in the water is diminished, or that the temperature is 
too high. As the case may be, the water should be aerated or renewed 
without delay, if it is possiblo to do this under good conditions. Care 
should be taken, however, not to renew the water as long as the young 
fish are in  good health, for, as has been stated, any change of the ele- 
ment in which they live will invariably cause them suffering. How- 
ever, if the water has become vitiated by the presence of dead bodies, 
one should not hesitate to renew it as soon as possible. 

We also made an experiment in transporting grown fish of the Oyprin- 
idm family. We selected five Cyprinus auratus,whioh were fully de- 
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veloped, and among which there were three females with eggs. They were 
placed in an apparatus exactly like the one described below. The water 
had a temperature of 180 C. [64.40 F.J, which is suitable for the trans- 
portation of cyprinoids, as we had ascertained in 1885, by experiments 
with young fish of the same kind. The transportation from Brussels 
to Jemelle proved a perfect success, and on their arrival at the latter 
place the fish were in good condition, and were placed in a small reser- 
voir a t  the station. 

We believe that the planting of young fish shortly before or after the 
absorption of the umbilical sac offers great advantages, as the younger 
the organism the better i t  will adapt itself to the element in which it is to 
live. When young fish are fed artificially, the instinct of preservation 
becomes weakened, the young fish become indolent, and are less able to 
escape their enemies and to seek their natural food, aud consequently 
easily succumb in the struggle for existence. 

However this may be, the attempt to Etock our watercourses with 
young fish only a few weeks old has been perfectly successful. From in- 
.foimation furnished by the keepers of waters and forests, and by fish- 
ermen, i t  appears that in those waters where young fish have been 
planted, numerous young salmonoids have been observed. Those which 
were planted in 1885 have already attained considerable dimensions, and 
next year they will have reached a marketable size. 

It msy be assumed that in three years the young fish will have reached 
the weight of one-half kilogram [1$6 pounds]. This is a very small 
average weight, for the lake trout weigh much more at the age of three 
years. Assuming, on the other hand, that two-thirds of the 771,000 
young iiah planted up to dato reach this age, we would havo a total 
weight of'257,OOO kilograms [5G6,6S% pounds], which, at the price of 14 
francs [about 39 cents] per Irilogram, would represent a value of 385,500 
francs [$74,401.50]. By stocking the watercourses with fish, therefore, 
the Governmont places at the disposal of the country a wholesome and 
cheap article of food. 

INSTRUUTIONS FOR PLANTING FRY. 

Apparatus for traits~ortilzgfry.--The transportation of Young fish is al 
very delicate operation, and requires the greatest care. The cans in 
which young fish aro transported are made of zinc, and covered with a 
special varnish. They liave the following form and dimensions: 

Dach apparatus has u capacity of 11 liters [about 11+ quarts], and 
will contain 3,000 young,fish. When filled with ice, water, and young 
fifish, the apparatus weighs about 14 kilograms [about 31 pounds]. The 
cans are transportcd from the stations where they are landed to the 
places where tho fidi are to be planted by means of a paok-saddle 
(brace), similar to t,lm one used by w&ter-carriers. 

Maintnittiwg the tempora,ture.--Ths employees in charge must see to it 
that the water in the apparatus is kept at an even temporaturo. The 



262 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

most suitable temperature is 50 C. [40 Rbaumur or 410 F.], and it should 
not exceed 100 C. [500 F.]. The two extremes of temperature are marked 
in red on the thermometers furnished to the employees. If t h e  water in 
the a.pparatus exceeds the maximum temperature, care should be taken 
to reduce it to a suitable degree by increasing the quantity of ico in the 
ice-box. 
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Height, 19 cciitirneters [7.48 inches1 ; brcadtli nt reck, 21 centimetors [8.27 inches] ; breadth of body 

of apparntus :!K centimcters i14.06 iuchcal. 
A, I~aoillo for cnrryiog the apparatus; B, rescrvoir for the ice; b, covcr of tliIs roservoir; C, spout- 

for nttaching rubber tube (by lowering this tube more or less, the watcr flows more or IIJSS rapidly from 
tlrc nppnratus) ; (1, hook for holding up the tube. 

It might happen that during transportation a solution of continuity 
might occur in the column of mercury in the thermometer. In  this case 
the mercury should he reduced to its normal condition, by taking the 
instrument in one hand and pressiug it, or by attaching it to :L string 
and making it describe a rapid circular movement. 

Acratiiig the water.-The respiratioii of tho young fish vitiates the 
mater in the vessels containing them. The renewal of oxygen is indis- 
pensable for keeping the fish in good health j and to neglect this would 
be to expose these young organisms to certain death. The air should 
bo renewed at short intervals. Although this operation is necessary in 
all lcinds of weather, i t  should be more frequent ou very hot days; dur- 
ing the moments of rest the aerating pumps should be worked inces- 
santly. 

Nearly all authors are of opinion that during transportation the jolt- 
ing of the vehicle is sufficient to aerate the water, but this is a mistake. 
As was shown at  the transportation of young fish in 1854, it is very 
dangerous to count on the agitation of the water for obtaining aeration. 
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To do this will probably cause the rapid death of organisms of so deli- 
cate a nature as young fish. 

There is an aerating apparatus consisting of a simple syringe fur- 
nished with a perforated mouth-piece. To renew the air, One breathes 
by means of the syringe into the water of the apparatus, and then places 
the mouth-piece a t  a short distance from the surface of the mater, and 
makes the piston go down, not losing sight of the circumstance that lit- 
tle fish of a very delicate nature are concerned. The air should, there- 
fore, not be blown into the water too violently. 

Renewing the water.-When the distance to be traveled is very great, 
it will be well, wheuerer a Bvorable opportiinity offers, to r q e w  the 
water in the apparatus. To do this, one should have clam and driuka- 
ble water. I n  no case should mnddy water, containing impurities, be 
employed. To renew the mater in the apparatus, one inclines the tube 
U, so 9s to make the water flow off slowly; then he adds slowly, througli 
the ice-box, new water, so as gradually to change the temperature of 
the element in which the young fish are kept. Too sudden a change of 
temperature would endanger the life of the young fish. 

~X.-NOTIW ON IIATCIEIINQ AND PLANTINU YOUNG xrmm PN ITASLAN 
WATERS.* 

B y  Prof. PIETRO PAVDSI. 

Iu an address on fish-culture, delivered February 27, 1S85, I stated 
that lavarets (Coregonus wartmanizi) from tho Lake of Coustauce had 
been placed iu Italian waters a t  Lario a t  two different times (on Pebrti- 
ary 27 and March 6 ) ,  when the young fish had almost lost their umbili-. 
cal sacs, and ineasurc?d about 11 millimeters [nearly one-half iuch] i n  
length. Doubts were expressed as to the success of this experiment, 
but the eggs hatched. After the young fish appeared, however, the 
usnzll mold mas observed. There are two suppositions to account for 
this inold : one, tbat i t  is caused by the quality of the water used in 
the hatching apparatus, in which case filters of the Waplitz model will 
1m-e to be employed; the other, that some of the shells of the eggs 
broke in transportation and thus favored the derdoplnent of mold. 

I have now to report that my experiments resulted successfully. 
nuring October, November, arid Dec&ber, 1885, a uulllber of little 
fish were caught npnr Bcllano, which were aboub 4s illches long, and in 
ehape- and color bore a strong resemblance to the €ry I had planted. 
The fishermen coolred and ate  some and found their flavor excellent, 
while some specimens that were sent to me hero leave no doubt :IS to 
their being the same psh (Coregoni) planted by me. By planting more 

* Theso notes aro tulcou from a11 open lettor to  Prof. B. Beueoko, of Kiiuigsburg, 
oortiiany, which is oxtractod from tho roport of tho Italian Society of Natiirnl Science, 
Nilan, 1866. i ran slated from the Itdim by HXRMAN JACOBSON. 

- 
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of these fish w e  shall eventually make Lake Como the L;i$e of Con- 
stance of Italy. 

As regards the cultivation of  Rhine salmon (SaZtno salar), 100,000 
eggs received from Mr. Carl Schuster, of Freiburg, Germauj, were 
placed in hatching boxes of the Green system on January 14, and after 
they had beeu hatched the young fish were set a t  liberty on February 
9 in the river Ticino. The day we placed the eggs iu the boxes tlie 
water of the river was somewhat turbid, but soou became fresh a n d  
limpid agaiu, liaring a temperature of 60 C. [about 430 F.], thus pre- 
s e n t i n g  the riecessnry conditions for the young fish, although the yelk 
sacs were not yet entirely absorbed. There was an a1:rrming mortality, 
due to the sediment which formed a t  the bottom of the boxes, although 
this bottom was composed of a metallic not-work, aud mas separated 
from t h e  bottom of the river by a considerable atmount of flowing 
water, the Ticino having a rapid current. I t  must be said, however, 
that the boxes of the Qreeii system, which liitherto had been used only 
for the cultivation of the shad (Alosa pr@stabilis) in America, and which 
I desire to see employed on a hrge Scale in our lalies, have proved 
themselves well adapted even to eggs which, like those of tlie salmon, 
take a longer time to hatch. Anotlier hatching experiment wag mide 
with eggs of the grnyliug (T7ynallus vzdgaris), which were placed in tlic 
upper Oglio. Eighty thousand eggs were received from Mr. Sc1instc.r 
(50,000 of them being i n  very poor conclitio~~), from which number we 
succeeded in hatching ibout 15,000 bcautiful and hraltliy youug fish, 
which, on May 27, 1SS6, were placed in the riser not filr froni 1):11.f‘o. 

I t  was not thought advisable to hatch the 100,009 cin1)rgon:rterl eggs of 
the 8alino fario suci of t h o  8almo salvelinus, but tllose eggs w1iic:li were 
rery near being hatched mere placed directly in lalres and rivers. Marig 
fish-cultnrists, like Haack, Sclmster, and IJenecke, are oppowl to t l h  
method ; but when there are difficulties in  the way of Iiatcliing, :LS W;IK 

the case here, it seemed the best way of ‘restocking tlic maters. T J I ~  
chief objection seems to be that natural CaUSeS will destroy the eggs, 
inore especially that they will become a prey to their Troracious eriemics, 
such as tho Lota vulgaris, thc Leuciscus cephalus, mil the Clmndrostotna 
soiftta. But these fish do not apimacll tho sliores of the lakes in win- 
ter, when the rggs of trout and similar fish arc placed in the water. In 
1)J:u:ing embryonated eggs in  tile water, everything will depend on tho  
srlection of a suit:sble place, and 011 having careful rugax(l’to the pliysi- 
cal and biologioal conditions of the water. Care should RJSO be tnlieii 
not to crowd the eggs into too limited a space, but to matter tlicul 
somewhat. Even if only ten out of every tfhonsnnd reach tlm state of 
maturity, there will be that; many reproducers of fish in the public 
waters. - 

Hardly had the 100,000 trout eggs been received from the ost;ablish- 
ment of Torbole, on January 8, 1855, when one-haJf was planted at the 
lnoutlis of the rivers Plcsiia a n d  Rivalacoio, near Pelln; while thc other 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 265 

half was planted near the ftills of the Qualba, a very suitable locality, 
owing to the sandy bottom and the neariiess of a rich aquatic vegeta- 
tion. Ail the eggs planted in tche two locations referred to were excep- 
tioiially fine and healthg. Quite a number of young fish have been 
observed here, wllich goes to show, first, that the eggs from the Torbole 
establishment had been hatched, although some people maintslined that 
this  would not be the case, as they had not been fecundated according 
to the Riissisn system ; and in the second place, that large fish had not 
couie near the shores and devoured them. 

Another 100,000 embryonated trout eggs, received from Torbole in  
nil excellent state of preservation, and destined for the Venetian waters, 
were sent to Count Ninni, who selected the locations wliere they were 
to be planted, naniely, one-half in Lake Lapisino and the other half in 
the waters near Trevigiano. These were planted on January 6 aud 5 
at different spots, where there was a suitable bottom and pure water 
Some specimens of the eggs mere talcen to Venice and there hatched in 
R small apparatus OU January lG, with such success that 130 healthy 
young fish were placed in open waters, thus proving t,he excellent 
quality of the eggs.  

Fifty thousand eggs  of the flalmo salvclirzus were received from Frei- 
burg, Germany, aiid on January 18 were planted in Lake Iclro, a t  a 
deptb of about 10 feet, on a sandy and rocky bottom. Some speciiiiens 
of these eggs we1~3 sent to Peria, and were vcry successfully liatclied 
between January 30 and February 1. 

Finally, 800,000 young eels, taken nfm the mouth of the river Ariio, 
were planted in Lake Trasimeno, wliere they could find ample food in 
the irinuiiierltble Lcuciscus aula. l u  €orinor gears this lake was very 
rich in eels, and it  is to be hoped that it will rclgsin its ancient ikne in 
this rospect, as Some of the youug eels which were pl~i i ted have already 
been caught i i i  ail  ndvnnced state of developn~ent. 

PAVIA, ITALY, December lG, 1556. 

82.-TlIE 8 1 A  BIIL(llEPLIEI3 OW NORWAY-‘ 

B y  DI*. FRIEDRICII IIEINCILE. 

J n  no country (lo tlie sea fisheries play sucll ~ l l  iniportant ~J:u% in 
public affairs as in Norway, nom~iere is such a general iiitercst talcen 
in them, and in no country are better and inor0 Csh:instive fishery 
statistics taken. For ccntnries tho Governmelit has  taken account of 
the results of tbe fisheries, and for more than twenty years regular and 
extensive statistics have been‘obtuined. A uniform plan, Iiowever, has 
been followed oiilr since 1576 : and tho : t n l I u d  reports Imblished since 



266 BULLETIN OF THE UNITED STATES PISH COMMISSION. 

that year by the statistical bureau a t  Christianid give an excellent idee 
of the condition of the Norwegian sea fisheries. 

Norwegian statisticians refer to the extraordinary difficulties in the 
way of obtaining reliable statistics, and to the consequent necessity of 
confining them within certain limits. The daily small fisheries, which 
play a8n important pwt.in the households of the fishing population, have 
been entirely left out from the reports, because it was absolutely im- 
possible to obtAin any reliable data ; the statistics consequently relate 
only to the fisheries which have been regularly carried on on a large 
scale. Even in these statistics no account could frequently be talreu 
of the fish which were immediately consumed by the fishermen, so that . 
in  many cases the reports covered only the fish which were brought 
into the market. It will therefore be seen that in most cases the figures 
given in the statistics are below the actual figures. Least reliable are 
the statistics relative to the herring fisheries, over which it is exceed- 
ingly difficult to exercise any control; while the statistics of the Lofoden 
cod fisheries and the so.called “lodde” fisheries in Pinmark are the most 
reliable, and in fact often absolutely correct, because these fisheries 
have for years been under a police supervisiotl organized on a model 
system. 

There are separate statis tics for every fishery, covering many differ- 
ent points, especially the number of fishermen, boats, and apparatus ; 
the total yield of the fisheries and the separate yields according to prov- 
inces, counties, districts, and sub-districts; the value of the fish j tlie 
quantities of fish cured in various ways ; the prices of fish : the shares 
and wages of the fishermen j the quantity of fish exported from Norway, 
giving the entire quantity and the quantities exported from each port, 
&C. 

According to the census of December 31,1875, there were ongagecl iI1 

the fisheries 33,255 inale persons upwards of fifteen years of age, tlmt 
is, 6 per cent of the adult male population. TO these should be adcled 
23,351 male persons upwards of fifteen ~ e a ~ r s  of age mho occasionally 
ellgaged ic fishing; therefore a total of 66,636, or 10 per cent of the 
adult male population. In  no other civilized couutry is the percentago 
of fishermen so large as this. 

The total value of the Norwegian fisheries (exclusive of oysters) was, 
for the period from 1866 to 1874, on an average per aunum 22,470,000 
crowns# [$6,021,960], the minimum (1869) was 15,644,000 crowns 
[$4,996,592], and the maximum (1577) 29,434,000 crowns [47,858,313]. 
Tliese calculations, like all the following, have been made on the bafiis 
of the average prices paid a t  the fishing stations ; they cannot, therefore, 
lay claim to absolute correctness, but give a Pdir approxirnation of tho 
actual value. 

As regards t h e  different kinds of fisheries carried on in Norway, this 
country shows m reinarkable difference from all other nations iuhabit- 

* Tho reductions are mndo on the basis of one crown equaling 26& oents. 
~- -- -------I____ __I _-_I-- - -  -- ___ - .- - --- - 
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ing the shores of the North Sea and carriing on sea fisheries. This dif- 
ference is caused by the nature of the bottom of the sea off the coast of 
Norway. From the Skager Rack to the Polar Sea the bottom in im- 
mediate proximity to the coast sinks to a considerable depth, only a few 
of the numerous fiords having a depth of less than 100 fathoms. The 
North Sea proper, on the other hand, and the sea snrrounding the 
British Isles, has a depth of more than 100 fathoms in only a few placw, 
but is full of flat banks, approaching the surface of t h e  sea within 10 fath- 
oms or less. This explains the wealth of the North Sea in flat-fish and 
the great importance of the English trawl-net fisheries in the North 
Sea. The case is very different in Norway. Here the deep bottom of 
the sea has very few flat-fish, or a t  least trawl-nets cannot be employed 
on account of the great depth. Plaice, halibut, and even haddock are 
therefore not caught very frequently, and their place is taken by the 
Bsh inhabiting the open ocean, such as the cod, herring, and mackerel, 
which approach the coasts at, certain seasons of the year for t,he purpose 
of spawning. 

The main places of sojourn of all these fish are far out in the open sea, 
or farther north in the Polar Sea, that is, in regions which so far have 
been almost entirely inaccessible. Thus the enormous shoals of fish 
which a t  regular seasons approach the coasts of Norway appear to tho 
Norwegians more than to other nations as the gift of providence, which 
man may accept, but which he can in no wise either increase or decrease. 
I n  fact, the history of the Norwegian fisheries and the statistics of the 
last twenty years show that the fluctuations in the yield have noth- 
ing whatever to do with excessive fishing or other hurtful measures 
taken by the fishermen, as is to some-extent the case on the British 
coaBts, but that they must be explained from entirely different (and so 
far unknown) causes, to be found in the nature of these northern seas. 

As regards the Binds and yields of the sea fisheries, the entire coast 
of Norway may be divided into four districts : The first is the coast of 
the Skager Rack from the boundary of Sweden to Oape Liuclesiiacu. 
It produces about 3& par cent of the entire yield of the fisheries. The 
second district is that of the North See from Cape Lindesnaes to Cape 
Stat, xielding about 9 per cent. The most important fisheries of th i s  
district are the spring-herring, lobster, aud salmon fisheries. The third 
district is the Norwegian North Sea coast from Cape Stat as ikr as tho 
island of Soroe, in Finmark. Here the most productive Of all tlie Nor- 
wegian fisheries are carried on (about 71 per cent). This is the regiou 
Of the fat-herring, great-herring, and cod fisheries. The fourth district 
embraces the coast of the Polar Sea, from the island of Soroe, yielding 
about 17 per cent. The principal fish caught in this district is tho 
Spring cod. The above will show that it is not the North S e t  proper, 
but the open oceau, which is the main source of the Norwegian wealth 
of fish. 

, 
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The most important of all h e  Norwegian fisheries are the cod fish- 
eries, their production being about 60 per cent of the entire yield. These 
fisheries are carried on within a distance of 10 miles * from the coast, 
almost exclusively with open boats, which carry nets, long-lines, and 
hand-lines. lh-ery boat with nets has a crew of three or four men; 
every boat with longlines, generally three ; and every boat with hand- 
lines, four. The net fisheries are the most expensive, but also the most 
productive, while the hand-line fislieries are the cheapest, bat the least 
productive. Prior to 1851 nets were mostly used, but of lilt0 Fears the 
line fisheries have become inore important’, the hand-line fisheries yield- 
ing on an average 8 to 10 per cent of the entire production. 

During tho period from 1879 to 1884 there were on an average en- 
gaged in the cod fisheries 77,289 fishermen, with 18,135 boats, the aver- 
age annual yield being 53,516,000 codfish, valued a t  12,544,000 crowns 
[$3,361,792]. I n  1880 the number of cod caught was GS,000,000; in 
1883, only 33,000,000; and in 1SS4, 50,000,000. It will thus be seen 
that there are great and sudderi iliiCtUatiOns in the yield, but as far as 
our statistics go they hare quickly reached tho usual average, while 
the caiises of these fluctuations are entirely unknown. 

Tho entire cor1 fisheries may bc subdiricled into the winter cod fish- 
cries ant1 tile spring cod (“ 10dde7~) fisheries. I n  the winter cod fisheries 
fish are caught which, when approaching the coast, contain a great deal 
of roe and milt. These fisheries last from Janunry till April, when the 
fish: hsviiig spawned, again leave the coast. T ~ L C  main wintcr cod fish- 
cries :we carried on near the Lofoden Islands. The spring cod make 
their appe:waiice on the coasts of the Polar Sea froin February till May, 
;ind :wc not mature fish (not ready to spawn). They only come near 
t lie coast i i i  pursuit of the “10ddc,~) D kind of smelt, which at this season 
jiqtients thc bays of the I’olilr Sea i n  enormous quantities, and is caugllt 
for tho 1)url)ose of serving as bait. Consequently but few nets are em- 
ployetl in the cod fisheries, but priiicipally long-lines aud hand-lines. 

Tlie winter cod fisheries near the Lofodeii Islands and Vesteraalon, 
carried 011 principally on the side of these islands towards the mainland, 
have from time immemorial been thc most1 important fisheries of Nor- 
way, and are uniqne. Prom January innumerable fishing boats come 
to these islands from all parts of Normay, accompanied by trading ves- 
sels, which carry the necessary Supl$y Of Salt for salting the fish, which 
buy 0 great inany fish, arid SUpplY marly Of tho wants of the fishermen. 
The entire fisheries, from January 1 G  till April 14, are under the careful 
and strict supervision of A nmal  ocfiCc1’7 and they aro thoroughly regu- 
lated by uumcrous laws arid regulations. The supervising officer is 
also conimissioned to tn,ke the statistics of these fisheries. These sta- 
tistics are exceedingly comprehensive and exact. During the last ten 
years tlrere were engaged on an average, per annum in this district, 
about 25,000 fislierrnen, with about G,000 boats, and tile annual river- 

* This is probaNy tho Norwegian milo, which oqiinlfj about 4.7 Engli~h milos. 
_I____ 
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age yield was 24,000,000 codfish, oacli weighing 011 .an average 4 kilo- 
grams 18.8 pounds]. The number of trading vessels was on an average 
from 500 to GOO, of which niore than 100 were exclusively engaged i n  
supplying the ,fishermen with articles of food, clothiug, and other iieces- 
sities of life. Liquor can bu sold to tlie fishermen oiilg by specially 
licensed persons, one to o v u y  400 or 500 fislicrmeli. Owing to the 
weather, fishing cannot, be c;irrictl on e \ w ~ -  dag, but generally ou from 
three to fire days o meek. Thc teinpcretnre of the atmosphere is, of 
course, low ; during the p u s  1SW to 1SS4 it 1-arieil during the season 
only from -2.20 to + 2.40 U. [about 280 to 36BO Pahr.]. There are 
on the coast regularly about 100 persons engaged in serving ~ l n d  aiiias- 
ing the fishermen, such as phmgraphers, restaurau t lieepers, 111 usicians, 
and  owner^ of panoramas and otlier shows. The m:i.jority of the fish 
caught, near the Lofoden Islands (about two-thirds to tliree-fourths) is 
worked into “l i l ip . f i~h,~~ that is, tlic head is cut oE, the backbone and 
entrails are taken out, and the fish am then salted and dried. The re- 
maining portion of the fish are dried without being salted, aro 
called 6‘ stock-fisl~.’~ Of these latter thoro are three kinds, na tho 
common “ stock-fish,” called “ round-fi~h,’~ of which only the and 
the entrails have been removed ; when tho fish has been split length- 
wise along the back, tlie backbone has becn t;9en out, and the two 
halves have beeu pressed asunder, it is called ‘ L r ~ t ~ ~ h e r ’ 7  or “ flack- 
fish;” and the third and lcaat vtbluable kind is the “sei77 or dried Gadus 
carbonurius. stoak- 
fish.” 

Next to tho fish the most important product of the Lofoden fisheries 
is cod-liver oil. During the years 1575 to 1884 there were, on tin aver- 
age, produced per aniium 26,500 barrels *of comiiion cod-liver oil and 
2,440 barrels OS fine (so-called medicinal) cod-liver oil. The roe of the 
cod is salted and sold as bait to the French sardine fishers. Formerly 
the heads wero generally thrown into the sea or dried and used for 
feeding the cattle. Of late years, however, buyers regularly visit the 
fishing stations and buy the heads for guano factories. As early as 
1878, 83 per cent of all the heads were used in guimo faotories. Ac- 
cording to a calculatiou for the period 1S‘iG to 1878, the total value of the 
Norwegian cod fishcries was distributed as follows : I’ll0 fish themselves, 
73.3 per cent ; liver and cod-liver oil, 18.3 per cent; roe, 7.7 per cent; 
and heads, 0.7 per cent. 

The total annual value of the Lofodeu fisheries from 1876 to 1884 hiis 
averaged G,200,000 crowns [$1,66l,G00]. 

The spring cod fisheries (the C‘lodd~’~ fisheries) in  the Polar Sea, are 
likewise very important. From 1869 to 1854 thoro were on an average 
engaged per annum 3,714 boats with 18,825 fishermen. Many of these 
come thoro after tlie Lofoden fisheries have come to end. During the 
last six years thu average annual yield was 13,000,000, valued at about 
2,500,000 crowns [$G70,000]. Of late years the yield has fluctuated 

‘6 Elip-fish,’) of course, Setches a higher prico thaii 
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very much, as in lSS0 it was upwards of 23,000,000 fish, mhile in 1883 
it; was orily 3,60.00,000 (the smallest yield during the last 26 years); in 
1884, however, it had again reached 16,000,000. The fish mere in equal 
parts worked into '4 klip-fish', and "stock-fish," the latter being almost 
exclusively '' round-fish.', 

Besides these cod fisheries within the 10-mile limit, cod fisheries are 
also carricd on farther out, off the coast of 12omsdal. in covered boats. 
Swedes, occasionally Frenchmen, r nd fishermen from the P5iroe Islands 
also engage in these fisheries. On an average 100 boats aro every p a r  

'engaged in these fisheries, and the yield has averaged 1,000,000 fish. 
Cod fisheries art? also carried on during the aunimer near Spitzbergen 
by boats from Transoe and Finmark. The yield varies very much, aver- 
aging from 250,000 to 500,000 per year. 

The Norwegian herring fisheries, comprising about 25 i e r  ceut of the 
total annual yield of the fisheries, and during the period from 1866 to 
1884 yielding annually fish to the average value of 6,400,000 crowns 

01, are of four kinds, namely, the spring-herring fisheries, the 
mer herring fisheries, the great or north herring fisheries, and fiat 

the herring or sprat fisheries. These fisheries are carried on with 
open boats, partly with floating nets and partly with stationary nets. 
The boats with floating nets are generally about 30 feet long and 10 
feet broad, and hare as A rule gags, Jibs, and foresails, a crew of 4 or 5 
men, and from 20 to GO nets, each 10 to 15 fathoms long and 100 to 120 
meshes deep, with cork or glass floats at the top and with stone weights 
at the bottom. According to the depth at which the slioals of herring 
are found, the nets can be set nearer to or fartrher from the surface. 
The fisheries with stationary nets are carried on by associations, each 
consisting of 13 or 14 men, and owning several boats and nets. .When 
the herring which have entered a fiord want to get out again, the en- 
trance of the fiord iu closed with one or fieveral large stationary nets, 
and the fish are then caught with seines. It has happened that insmall 
fiords which had been closed in this manner, such enormous masses of 
herring had been shut up that they could bo dipped out with pails or 
caught with the hand. 

The spring herring is a large full herring which comes from the 
North Sea in January and February for the purpose of spawning, and 
in dense shoalu, the approach of which may be recognized by a pecul- 
iar movement of the surface, and by the whales following in their wako 
apd the sea-gulls hovering over them. These herring enter the fiords, 
especially north and south of StaVmger. I n  former years this fish 
formed the principal object of the Norwegian herring fisheries. But from 
1786 till 1807 they failed to approach the coasts of Norray in  any con. 
siderable qilautity ; from 1807 on, however, these fisheries again became 
productive. During the last twenty years the largest quautity (947,000 
hectolitem"=2,680,010 bushels) w m  caught in 1869 j from that year on 

* Tho hectoliter eqiials about 2.83 United States bushels. 

1$1 



BULLETIN O F  THE UNITED STATES FISH COMMISSION. 371 

the yiold very rapidly, decreased to 1,200 hectoliters [3,396 bushels] in 
1874, kept on fluctuating, with a slight tendency toward an increase, 
and finally rose from 32,000 liectoliters [90,600 biishels] in 1SS3 to  201,000 
liectoliters [738,030 bnsh~ls], valued a t  1,500,000 crowns [$402,000], i u  
1884. 

At present the Ftt or summer herring fisheries are much more iinpor- 
tant than the springherring fisheries. The sunimer herring fisheries 
furnish 20 per cent of the yield of the entire Norwegian fisheries. Tlio 
summer herring is not a spawning fish, but probably a herriiig which 
has fattened again after spa\rriirig. It appears in the sea from Capo 
Stat to the island of Soroe, principally in tho district of Nortbl;~titl, 
south of the Loi'odeiis, and near these islands. In  this region it fills 
the fiords and b a p  during the summer aud autumn months. By far 
the greater porticlii are caught in stationary nets. From IS70 to 1SS4 
there were annually engaged in tliese fisheries w i  $%\wage OS 20,l 87 
fishermen, with 5,377 drift-net boats, and 1,077 statioiiary net associa- 
tions. The annual average yield was 6GS,000 hectoliters [1,607,440 
b~ishels], valued at  4,233,000 crowns [$1,134,444]. Tho fluctuations of 
the yields are not near so great as in the spriiig herring fisheries. 

Still more mysterious than the spring herring is the so-called great 
or north herring. Prior to 1863 it Tvaa entirely unknown ; but in that 
year i t  appeared, a very large mature herring, in conRiderable numbers 
on the coasts of Northland and South Finmark, from November till the 
beginning of January, and disappeared iu lS74without leaving a trace. 
These fisheries were mostly carried on with statioiiary nets, and their 
annual yiold from 1863 to 1874 varied between 89,000 and 1,050,000 
hectoliters [195,270 to 2,958,480 bushels]. 

The smdl herring OS sprat fisheries furuish tlic wc!ll-lrnow~i Christiauin 
anchovies aud other small herring, and are principally carried on in the 
North Sea, froin Cape Lindesuaes to Onpe Stat; they furnished from 
1879 to 1884 an annual arerage of 150,000 hectoliters [441,480 bushels], 
valued at 335,000 crowns [$90,584]. 

The Norwegian rnackerel fisheries are conlined to the coast from the 
boundary of Sweden to Cape Stat, therefore to  the  Skager IZaclr. aud 
the North Sea. Siuce 1858 fresh mackerel on ice have been exported, 
especially to England, and since that time these valuable fisheries have 
increased considerably. The mackerel come to the coast in May and 
stay till autumn. The fisheries are carried on partly with floating lines, 
partly with drift-nets and stationary nets, but priricipally (and incre:is- 
ingly so) with large covered boats and drift.nets. Each net is 20 to 50 
fathoms br6ad and 80 to 120 meslies deep (breadth Of InGShos from 38 
to 40 millimeters [about 1& inches] ), and 40 nets form a set. They aru 
cast in the evening and taken up in the morning;. During the period 
fmm 1870 to 1881 there were on an average engaged in these fisheries 
Per alnnum 3,707 fishermen, with 974 boats with drift-nets. The aver- 
W annual yield mas Ei,SSG,OOO m;~clrerel, valued at 720,000 crowus 
[$192,9GOj. 

, 
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Wlicre the uiackerel fisheries cease, as they do near Ciipe Stat, other 
very important fisheries conimenca in summer and mtiimn, and est~rid 
as fhr as the Polar Sea, giving the largest yields 011 the coast of P i l i -  

mark. These are the so-ca,lled summer fisheries for ling (Lota nzolvcc), 
Brosinius brosnze, Gadus carbonarius, halibut, flouiider, :ind other deep 
water fish, which are carried on partJy in open and partly iu covcred 
boats with lines and hand-lines, aud extend beyoutl tho l0-luile lirni t. 
Tlie importance o f  these fisheries wjll appear from t h  fiwt that their 
sield comprises about 10 per cent of the eutire yield of the NorwegiiLIl 
fisheries, and  from 1SG9 to  18S-I WAS valued at  ;im avorage eunual suin 
of 2,46S3000 crowns [$(iGS,744]. Of late years these fisheries lieve iii- 

cre:iseil considerebly. Tho fish are prepared in various W V ; L ~ S ,  salted or 
dried. 

The s;ilmon arid salinoii- trout fisherics carried 011 near tho const ilud 
at the inoiitli~ of' Iivers have also iacreasecl very much siiice fresh sal- 
mon on ice have been eqorted.  Different kinds of app:Lratus ;we c111- 

ploycd in the Aslieries j st;it,ionary end drift nets, tr&ps, lines, and fish- 
From 1869 to 1584 the averago sniiusl yield \v;is 

366,000 kilograms" [806,884 pouiid~], valued a t  387,000crowiis [$103,71(iJ. 
The irloro iinporkiut fishing st:itions are in the Slieger 1t:~cli and in  the 
North Sea. 

Of spc*cinl intcresb are the Norwogiaii fisheries i n  the Polar Sea, 
whicli, exclusire of the spring coil :mil ling fisheries described above, 
are principally carried 011 beyond the 10-mile limit, 1 ) ~  0 1 1 ~ 1 1  aud covered 
boats from Transije, Ilammorfest, and Vardiie. The lwst i1nl)ortant iitih 
caiiglit are Delqhinapterus leucas, Scymlzus boreakis, Codfi~h ; beside sealti, 
walruws, ;ind whales. The most important of tiicse fisheries are the 
whale fisheries, which are principally carried 011 in the Taranger Fiord 
with steamers and harpoons fired from giins. After -the fat has been 
removed from the whale tho rest of the body is worked into gnano. 
T]lese fislieries hare iricreased consiclerably during the lafit few years. 
In  1875 only 135 whales were caught, valued at 266,000 crowis [$71,288] ; 
while in 1553, 5Gl were caught, valued at  1,011,000 crowns [$270,948]. 
Walrus fisheries and  seal fisheries are during the snmmer carried on 
near Spitzbergen, aad from 1878 to 1884 yielded, ou an average, annu- 
ally 433 walruses and 8,120 seals, besides whitefish, polar bears, rein- 
deer, and eider-down. The Scymlzzcs borealis is caught with harpoons, 
partly with open boats nehr the coast, and partly with covered boats 
far out at sea. Its liver is used for preparing oil. From 1881 to 1884 
there were annually engaged in these fisheries 23 open boats, each with 
4 men, and 2G covered boats, each with 5 men. Those fisherics yielded 
on an average 4,713 hectoliterst [124,894 gallons] of oil, valuocl a t  94,000 
crowns [$35,192]. 

% liooks or spears. 

OLDENBUBG, GXIZMANY, June, 3 S8G. 
*A kilogram oqoals 2.2046 pounds. 
t A hoctolitor equals about 96) United Statcs standard or wino gellone. 
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Name. I Home port. 
I 

I ...................... ................................... Sc]~ooner Fannio I,. Nye 
schooner Ronlett~o ............................ Philadel hi& Pa .......................... 
Schoonpr L y g  W. Dyer ..................... Portlnnb) Md ............................. 
Schooncr Wlllinm E. Jordan. 
Schooner Cniiopiia (eight woeks) do 
Schooner Hcnry Friend. 
Sohooncr l3. R. Niolceraon 

1 -  Boston. 

................ ......................... .................... ................................... ...................... ........................ .................... ........................... ................... .......................... ......................... ................................... 

Glouceater, Mnss 

Swan's Idnnd Me 
fioothbay, id.. 

Schooner Nathan Cleaves.. Wellfleet,, Maae. 
fichooner Carrie G. Crosby do 
Schooner Ban H. Porvere.. ......................... do ............................ __.;. 
Schooner Edwnrd Rich do 
Sohooner Pleiados .do 
Schooncr Millie Woshburn Provincetom, Mass 

.. ............................. ................................... ................................. ................................... ................... ...................... 

Val. VI, No. 18.. Washington, D. C. Nov. 12, 1586. 
___ 

Barrels of 
mackerel. 

80 
None. 
Nono. 

40 
30 
40 
50 
77 
10 
75 
10 
40 
66 

S3.-NH:W ENGLAND BIBHEKIEB IN BEPTEMBER, 1886. 

BY W. A. WILCOB. 

Mackerel have continued scarce both off the Uiiited States and pro- 
vincial shores. The first of the month found a large portion of the mack- 
erel vessels from the United States in the Gulf of Saint Lawrence. 
Much of the time high fyinds and rough weather detained them in har- 
bors. Tvo ressels belonging a t  Portland, Me., i n  making Malpeque, 
Prince Edward Islaud, in stormy weather, eollided arid became a total 
loss ; the  crews were saved. The fleet received much dainsge and lost 
many seine boats. A number of vessels that had secured good fares ar- 
rived home and immediately returned, meeting with others coming away 
with few if any fish. 

Among the arrivals during the month are the following from x-oyages 
of from one to two months or more spent in the Gulf of Saint Law- 
rence : 

. 

This list could be largely extended, but will sufflce as showing the 
scarcity of mackerel during the  month. The total amount landed in 
sea-packed barrels at New England ports from all the fishing grounds 
was only 21,736 barrels, against 58,196 barrels in September, 1885. 
Owing to the scarcity and poor prospects of a catch, the market has 
held firm, aud prices have slowly advanced from $12 a barrel on the first 
of the mouth to $14 a t  the close, for fish sea-packed. Inspected fish 
were selling for $18 to $22 for NO. 1'8, $12 to $13 for NO. 2'8, and $10.50 
for No. 3's. Pish caught off the New England shore brought an advance 
over prices named, which are for mackerel caught in the Gulf of Saint 
Lawrence. 

Shore herring appeared off Wood Island, Maine, on September 16, 
about the usual time that they are found there. The fishermen hare 

Bull. U. S ,  F. C., 86-18 
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had a fair catch, and remained there during the month. The herring 
deet numbered one hundred and fifty sail, mostly small vessels, aver- 
aging three men and six nets each, vessels having from three t o  twelve 
nets according to size and uumber of crew. The average catch has been 
100 barrels to a vessel, or total to September 30, 15,000 barrels. The fish 
have remained off Wood Island much longer then usual. A t  the close of 
the month fishermen were watching for them off Cape Ann, but with 
the exception of ai few scattering fish none had been caught. On Sep- 
tember 22 arid 23, 1SS5, 1,800 barrels of shore herring were taken in 
Gloucester Harbor. A few days more will probably find the fish and 
fleet around the shores of Cape Ann. The herring are of good size and 
quality and full of roe. 

Codfish, halibut, and inackerel, t'he leading salt-water food-fish, all 
show a large decrease in receipts as compared with September, 1885. 
Iteceipts of codfish a t  Gloucester from George's and Browds Banks 
show a falling off of 1,095,000 pounds; this is accounted for from ves- 
sels having fished more on Western Bank, where fish and squid were 
plentiful, vessels securing good fares lancling 1,511,000 pounds, against 
none from there during September, 1555. The fish from the latter bank 
were of larger size and botter quality than for a number of years. 

The total receipts of cod at  Gloucester during the  non nth were 3,SOO,OOo 
pouuds less thau for the corresponding month lust Sear. The extreme 
low prices have prevented any cargoes coming in foreign bottoms, against 
seven cargoes of over 2,000,000 pounds in September, 1885. Oft'the New 
England coast codfish hare been more abundant than of late 3-ears. 
The shore catch are considered better fish and bring higher prices than 
those from any other fishing grounds except George's Bank. Some ex- 
tra large fish were found quite near the coast ; one weighing 65 pounds 
mas taken only 3 miles from Eastern Point light, Gloucester Harbor, by 
Capt. Jewett Wilcox, of Chicago, a summer visitor. 

The Grand Banks codfish fleet have nearly all returned to home ports, 
having secured full fares and met with no serious losses. 

Bait has been plentiful On the fiShillg banks. On Westom Bank 
squid have been very abundant, vessels taking all they wanted, often 
kaving port without any bait, depellding entirely on catching plenty 
on the fishing grounds, iu which they were not disappointed. Weirs 
and traps a t  nearly all points located between New Castle, N. H., and 
Maine ports as far as Southwest Harbor, have at all times had an 
abundance of herring bait. A t  Cape Cod the weirs hare had a light 
catch of any kind of fish during most of the month. The traps in Glou. 
(:ester Harbor have taken but few herring or mackerel. 

Halibut have continued scarce. The receipts show a large deorease 
from those of the corresponding month last year. Vessels that went to 
Iceland for halibut are ret,uriiing with only partial fares, caused more 
from having had unfavorable weather for fishing than from a scarcity 
of fish. 

Hake, haddock, and cusk have been found fairly abundant, the catch 
off the eastern coast having been an average one. 
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Trade has improved during the mouth, large quantities of fish being 
daily distributed and going into immediate consumption. With the ex- 
ceptiou of mackcrol, prices ha\-e ruled very low on all the leading 
varieties. 

Mackerel latided by the Neio Enngla?id fleet, in sea-packed barrila, a t  a l l  ports. 

Time. 1 1883. 1 1884. 1 1885. I 1886. 

Up to Soptember ............................................ 
Saptember 1 to 8.. ........................................... 
Septomber 0 to  15 ............................................ 
September 10 to 22. ........................................... 
September 23 to 30. .......................................... 

Total to October ....................................... 

91,209 
10,904 
13, IO3 
18,500 
18,074 

147,030 
-- 

221,440 
42,319 
2i.331 
28,008 
34,327 -- --- 
354,025 I 281,948 I 59,039 

223,152 37,303 
29,434 5, 502 
0,435 5,507 
0,235 8,267 
13,072 2.400 

h'umbw a n d  location%f fishing vessols from New England p o ~ t s  on September 30,lSdG. 

Gmnd BnnkR ................................................................... 
Ornnd Banks ................................................................... 
Banquorenu .......... L.. ........................................................... 
East of Sable Ielind ................................................................ 
Betwean George'e and Brown's Banks ......................................... 
Georp'e and Brown's Banks ................................................... 
Snble Islnnd Bank ................................................................. 
Off the New Englnnd coaet ..................................................... 
On the wa home from trips to Ioolnnd .................... :.. .................. 
Gulf of S n L t  Lawrence ........................................................ 
Off the h'uw England oonat ......................................................... 

................................................................................... Total 

Location. 
- 

Codfleh .... 
Halibut.. ... 

do ....... 
do ....... 

. . - . d o  ....... 
Codtleh ..... 

.do ....... 
Qmund fleh. 
Hnlibut.. ... 
Mackerel. .. 

do ....... I- 

Lbs. ....... 

..,... 
!O, 000 

- 
25 
20 
10 
10 
15 
105 
40 
250 

90 
125 

783 

a 

.- 

Lbs. Bbla. BbL Lbe. 
12,000 ..................... .................................. .................................. .................................. ............................ ............................ ................................... ................ .--. ............... .................................. ................................... .................................. ............................ 6,004 ..................... 518 ....... 

Receipts offish at Gloucesler, Mass., in SeptenLber, 1886. 

L h .  
148,600 
8,160 

241,000 
300,000 
901,800 

2, 000 
75,000 
15,000 ......... 

George's Bank ........... 
Brown's Bank ........... 
Grand Bnnb  ............ 
Ioeland .................. 
Banqnereau ............. 
Jeffrey's k n k  ........... 
Ndva Sootia, Cnpe shore. 
Western Bank. .......... 
La Envo Bank ........... 
enshe's Bank ............ 
New Englnod shore ,._.. 

Do ................. 

nay OP n U a g  ........... 

Lba. Lbs. ............. ............. ............. ............... ............. ..................... ...................... ...................... ............. ............. 
4,000 ...... 
60,000 56,000 ...................... 

68 
34 
8 
3 
LO 

% 
1 
1 
80 
4 
1 
I9 
a 

1,159,000 
182,000 1. .ioo;ooo' 

......... 
74,000 
45,000 

1,511,000 .__,..-.. 
15,000 
33,000 

I. ......... 
Do ................. ......... 

Groenlnnd and Flemish 
cap. ................... 

Gulf of Saint Lnwrcnoe ._ 

Fresh 1 Salt 1 Sn't 
halibut. hako. &$ 

1-1- -1-l-l-I- 

....... 
hptember, 1880, additionnl from amall shore boats : 38,000 poondsof hnke; 12,000 pounds of bod. 

GLOUCBSTEZL, BfASS., October 14, 1586. 
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84.-FlVE REOEIPTS WOK C O O S I N G  CARP. 

The followme receipts were transmitted by Herr von Behr, in a letter 
to Professor Baird, from Schmoldow, Germany, dated December 21, 
1885. He spoke of these recipes as being methods for cooking tho carp 
in German fashion, and hoped that they would be extensively tried in 
America. 

(1) BLUE CARP.-DO not scale the carp, but cook it  nuti1 done, in 
strong salt water, with vinegar, spices, pepper, and parsley roots, and 
serw with the following sauce : TO 1 pint of white sauce, cooked until 
it thickens, add several table-spoonftlls of herb vinegar, one-fourth of 
a pint of sour cream, and some horseradish (one-fovth of a commou. 
sized root) grated fine. 

(2) ANOTHER STYLE OF BLUE CARP.-DO not scale the carp, and 
cook until done in strong salt water, with vinegar, spices, pepper, and 
onions. Serve with melted butter and El hard-boiled egg chopped fine 
or sliced, or with fresh butter beaten Until it resembles whipped cream. 

(3) BOHEMIAN UARP.-IU killing the carp save the blodd and stir it 
with some vinegar; cut the carp in pieces and cook in the following 
sauce : Take one bottle of claret (Bordeaux) to 49 poullds of carp, about 
4 ounces of butter, 4 ounces of gingerbread, spice5 and pepper to flavor. 
aook until it thickens somewhat, and, when boiling hard, put in t h e  
pieces of fish, well salted, and cook them until done. Or, instead of 
taking only claret, take one-half beer and one-half claret,, and cook with 
it soaked raisins and prunes, which are left in the sauce and served 
with it. 

(4) FRIED CARP.-Scale and Clean the fish, 2nd make some slight 
incisions on both sides; if too large, cut in pieces. J u s t  before putting 
the fish iu the boiling lard, Wipe it dry, Sprinkle slightly with flour, dil> 
in beaten eggs, and ~011 in fine bread-crumbs. P u t  one piece after tho 
other into the boiling lard, SO that the pieces do not touch each other. 
As soon as a piece ceases to hiis i t  Will quickly assume an even brown 
color and rise to the surface. When sufficiently brown take i t  out with 
a large spoon and lay on a hot sieve to let the superfluous fat run oft’; 
sprinkle with fine salt, and lay in a hot dish without cover, so as to pre- 
rent  the crisp crust from becoming soft. Serve very hot. 

(5) BAKED cAm.-Scale and clean the Carp, salt and pepper strong’ly, 
wrap in paper thickly buttered on the inside, again W r d p  in several 
sheets of paper which have been moistened, so as to prevent the ashes 
from penetrating. Bake half an hour in very hot wood ashes, covering 
the fish thickly with ashes. 

BERLIN, GERMANY, .December 21,1885. 
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c ........ 
G o .  ...... 
St. ...... 
G .  ....... 
S ........ 
For ...... 
Pter ..... 
ad. ...... 
P ........ os ....... 
Sh ....... 
Glob.. ... s 
b% 1::: 

........ 

SS.--dNOTlKER R E C E I P T  B O R  U O O H I N U  C A R P .  

B y  JULIUS GROSS. 

In my family, carp haye been eaten at  all seasons of the year, but 
they are preferred during spring and fall. The spawning fish, either 
immediately before, during, or jus t  after spawning time, are not fit to 
eat. We have coolred carp with and without the scales; but like them 
better with the scales, as a k i d  of j e l y  is then formed on the fish. 

They have been cooked in several different mays, but the following 
is the one that me prefer : 

BAKED CARP.-Bake in an oven with butter sauce; use spice, such 
as lemon and laurel leaf, according to taste. After the carp are fin- 
ished a i d  on the dish, a sauce of cream and eggs should be poured 
over tliem. 

COLUMBIA, ILL., October 18, 1886. 

Clay. 
Coral. 
Stones. 
Gravel. 
Sand. 
Foraminifem 
Ptempoda. 
Mud. 
Pebbles. 
Ooze. 
Rock. 
Shells. 
Globigorina. 
Specks 
broken: 

S 6 . - R E C O R D  O F  W Y D R O Q R A P I I I C  S O p N D I N G S  A N D  D R E D G I N G  
.RTATIONLT O U C U P I E D  EY THE LTTEADIER ALBATROSS I N  11360. 

B y  Lieut.-Commander Z. L. TANNER, U. S .  N., Commanding. 

In the following tables the abbreviations for the characters of the 
bottom and the iristrument used are from the following code: 

L. B. T.. Large beam.trnw1. 
€3. B. T . . Small besm.trawL 
B1. Dr. -. Blske dredge (deep- 

Sh. Dr . . Ship’s dredge (mud. 
sea dredge). 

ba ). 

- 
I Meaning. I viation. 

I Tgls .... TanAes. 

I/ fne. .__.I flue. 
1 ~ 0  ...... larne. 
rky ..... rocky. 
r tn  ..... rotten. 
s tk .  .... sticky. 
br ...... brown. 11 choo . - -.I chocolate color. 

slat.. ... ....... 11 ors .... ..I ooarse. 
hrd . . -. . hard. 
sml ..... smnll. 
aft ...... soft. 

1 vintion. ‘I Abbro- i 
stf ...... 
bk ...... 
bu ..__.. 
dk ...... 
wh. ..... fJ :::::: 

Meaning. 
__ 
stiff. 
black. 
blue. 
dark. 
PV. 
red. 
white. 

For the record of hydrographic soundings preceding those herewith 
reported, reference should be made as follows : Nos. 46-567, pages 111- 
112, Fish Commission Report for 1884; Nos. 691-868, pages 74-77, Fish 
Commission Report for ‘1885. 



Date. Honr. 1 Lat.N. ' 
Rewrd of hydrographic sortndings of the U. 8. Fish Comniission steamer Atbaiross, from January 1 to October26,1886. 

10.36a.m .___._ __.  
.2m .............. 
1.30~.  m ......... 
1.58p.m .......... 
L.44 p. m .......... 
j .45p.m ......... 
3.20p.m .......... 
3.58p.m .......... 
L2.51a.m ......... 
t.20 a. m . . _ _  .___ _. 
6.02a.m .......... 
7.41a.m .___  _..___ 
9.10a.m.. ........ 
10.41a.m. ........ 
p 8 p .  m ......... 
L.08p.m ......... 
5 . 2 5 ~ .  m ......... 
6.45:l .m..  ........ 

0 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
27 
27 
27 
27 
27 
27 

3.16a.m ......... 
8.49 a. m .......... 
D.4Oa.m ......... 
10.38a.m ......... 
3.41 p. m ......... 
5.54p.m ,___ __.___ 
7.3Gp.m .......... 
10.18 D. m ......... 

4.49p. m .......... 

4.14a.m .......... 25 
10.40 a. m ......... 24 
2.59p.m ......... 24 

23 
23 
23 
23 
23 
24 
24 
24 
24 

6 .52p .m ......... 24 
12.Mo. m. ........ I 28 
1.56p.m .......... 
3.17p.m .......... 
7.07 a. m .......... 

12.56k.m.. ....... 24 
3.20a.m .......... 24 
3.44p.m ......... 

I ,I 

41 00 
40 u0 
40 : 0  
4 1  30 
42 00 
44 30 
48 45 
43 00 
34 42 
24 06 
12 30 

49 00 
38 00 
27 00 
42 00 
51 00 
30 00 
29 00 
50 00 
2.3 00 
08 00 
57 00 
50 00 
43 00 
37 20 
42 20 
44 35 
46 30 
49 30 
5.5 20 
01 20 
09 30 
09 00 
08 00 
08 00 
07 00 
35 00 

01 00 

Long. TV. 

> I I, 

78 03 00 

47 37 00 
77 28 00 
77 09 00 
i 6  53 30 
i 6  39 00 
i 6  26 53 
76 10 23 
76 15 55 
26 15 00 
(6  13 00 
$6 12 00 
70 23 24 
76 12 00 
56 02 00 
75 53 30 
75 35 00 
74 50 00 
74 36 45 
24 36 00 
r4 35 00 

27 52 00 

74 36 30 

44 39 30 
74 57 40 

z4 38 00 

74 59 30 
75 01 ai 
75 03 50 
E" 08 30 
45 11 20 
75 13 30 
75 15 00 
75 06 00 
74 56 30 
54 45 00 
74 38 00 
it 47 30 

Dcpth. 

'atlioms 
557 
570 
572 
581 
600 
663 
762 

2,845 
3,196 
1,407 
691 
623 
6.13 
6i7 
705 
762 

2,599 
2,761 
2,589 
2,709 
2, m9 
1,135 

535 
1,2@ 
1,263 am 

657 
1.017 

57s 
11.5 
845 
541 
22 

2.194 
2,482 
2,255 
2, oG1 
149 

.. 

Character of bottom. 

gy. S. bk. Sp ................................ 
gy. S. bk. Sp ................................ 
gy.S.hlr.Sp.. .............................. 
py. S. bk. Sp ............................... 
mh.S ....................................... =.s. bk. sp  ............................... 
02 .......................................... os .......................................... 
Oa .......................................... 
hTo specimen.. .............................. 
gy. s ........................................ 
y1.02. gy.s ................................ 
gy. and br. S ............................... 
br.S ....................................... 
gy. and br. S ............................... 
For ......................................... 

For. U a  ..................................... 
br. Oe ...... ...t ........................... 
br. Os ..................................... 
hrd.. ...................................... 
c o  ................... :... ................... 
wh. S. Go.. ................................. 
It. br. Oz ................................... c0.s ....................................... 
c0.s ....................................... c0.s ....................................... 
Go. S ....................................... 
mh. Co. S .................................. 
Co. S .  bk. Sp .......................... .:.. . 
xh. S .  rd. and hk. S . For ................. 
b r . N . C o . 5  ................................ 
hr. 0% ...................................... 
br. 01 ...................................... 
b r . 0 ~  ...................................... 
Co,S.SF ................................... 

No specimm ................................ 
F o  specimen ............................... 

rrh. S. Sp. and brk. &I. .. .: ................. 

Temperatures. 

L a 
0 

69 
71 
7a 
86 
86 
71 
67 
70 
68 
69 
69 
69 
70 
72 
74 
70 
71 
70 
73 
74 
76 
74 
77 
77 
79 
78 
78 
78 
78 
75 
74 
73 
73 
72 
72 
72 
72 
78 

0 

70 
68 
73 
74 
74 
70 
70 
70 
GO 
71 
71 
71 
71 
71 
71 
72 
73 
71 
72 
73 
75 
73 
i5  
76 
7 i  
75 
75 
75 
76 
73 
76 
7: 
74 
74 
74 
74 
74 
7: 

0 

39.7 
39.7 
39.7 
39.7 
39.2 
39.2 
38. 7 
36.8 
36.8 
37. E 
39.2 
39.2 
39.5 
39 
39.1 
39. I ._.._. ...... 
36. 'i 
37. t 
38. f 
43. I 
30.. 
38. : 
39.1 
40. 
38. , 
42. : 
67. I 
39. : 
39. ! 
74. : 
37. : 
36. ' 
36. ! 
36. ' 
65. : 

Current. 

Tominal. 
Do. 
Do. 
Do. 
Do. 
DO. 
DO. 

Korthweat hy north 

Nominal. 
no. 
Do. 
Do. 

No current. 
Do. 
Do. 
Do. 

Xorrhwcst, i& knots: 

North by weat, 2 knots. 
North by west, 4 knot. 

knot. 



907 
908 
m 
910 
911 
912 
913 
911 
915 
916 
917 
918 
919 
920 
Y21 
922 
923 
9214 
925 
926 
Xi 
928 
929 
93u 
931 
932 
9x3 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
94e 
94Y 
950 
951 
952 
953 
954 
95: 
95c 
95i 
95f 

co. s ........................................ 
co. s ........................................ 
co. s ........................................ 
C0.S ........................................ c0.s ........................................ 
co. s ........................................ 
hrd. Co. S ................................... 
co. s ........................................ 
Co.S.bk.Sp.. ........ : ..................... 
Co. s ........................................ 
Co. S. bk. Sp _ _ _ _  -. . _ _  _ _  __. - __. .___ ._. - - ._ - ~. c0.s ........................................ 
gy. o s  ....................................... 
wh. Go. s .................................... 
wh. Co. S .................................... 
mh. co. s .................................... 
gy. 0% ........................................ 
py. os.- . .  .................................... c0.s ......................................... 
Go. s. ........................................ c0.s. ....................................... 
n*h. ox. ...................................... 
wh.02 ....................................... c0.s ......................................... c0.s ......................................... c0.s ......................................... 
py. 0% ....................................... 
wb. os ....................................... 
mh. Oz ....................................... 
f y .  Os ....................................... 
br. Oz. ....................................... 
br. Oa ....................................... 
C0.S ......................................... 
c0.s ......................................... 
C0.S. rcl.Sp .................................. 
lird. C o  ...................................... c0.s ......................................... 
br. Oz. ....................................... 
C0.S ........................................ 
br.Oz.Co .................................... 
br.02 ....................................... 
brd.Co. S .................................... 
hrd.Co. S : ................................... 
pg. 0 s  ....................................... 
py. 02. ....................................... 
hi-. a n d  gy. Os.. .............................. 
wh.Oz ....................................... 
brk. Sh ...................................... 
mh.Os ..................... 2. ................ 
py. s. y1. S" .................................. 
gy.S.bk.& ................................. 
br. Oz. ....................................... 

Xar. 10 
Mar. 10 
Mar. 10 

1 . 2 3 6  m .......... 
2.48g.m .......... 
4.18p.m ......... 
5 . 0 5 ~ .  m ____._ _ _  
10.46% m ......... 

Mar. 10 
Mar. 10 
Mar. 10 
Mar. 10 
War. 11 
War. 11 
Mar. I1 
Mar. 11 
Mar. 11 

23 50 30 
23 56 30 
24 02 45 
24 00 80 
24 07 00 

Mar. 12 
Mar. 12 
Afar. 12 
Mar. 13 

5.445. m .......... 
7 . 4 2 ~ .  m .......... 
9 . 4 3 ~ .  m ......... 
1 1 . 3 5 ~ .  m.. _._. 
1.37a.m .......... 
3.43a.m. ......... 
5.47 a . m  _____. ___. 
2.318 m .......... 

Ear. 18 
Mar. 13 
Mar. 13 
Mar. 13 
Bar. 13 
Mar. 13 
Har.  13 
Xar. 13 
Mar. 13 
Mar. 13 
Xar. 14 
Mar. 14 
Mar. 14 
Mar. 1 4  
gar. 14 
Mar. 14 
Mar. 14 

23 52 00 
24 00 40 
24 09 00 
24 17 20 
'24 25 40 
24 33 40 
24 39 40 
24 36 30 

Mar. 25 
Mar. 25 
Apr. 3 
Apr. 3 
Apr. 4 
Apr. 4 
Apr. 4 

~~ 

9.41 a.m ._ _ _ _ _ _  __. 
11.02a.m.. __.._ _. 
1 1 . 5 8 a m  ......... 
8.43p.m .......... 
9.37 p. m ._____ ___. 
11.28 p. m.. ....... 
1.45a.m .......... 

8.14a.m .......... 23 37 00 
10.17a.m ......... M 46 30 
12.08 D. m ......... I 23 43 45 

24 
U 
24 
24 
24 
24 
24 

4.22 a.m .......... 
1 . 2 3 ~ .  ni .___. ~ .__. 
1 . 3 6 ~ .  m .......... 
1 . 5 5 ~ .  m .......... 
2.08p.m .......... 
3.05p.m ......... 
5.10p.m ......... 
6.30a.m ........... 
8.02a.m _ _ _ _  _ _  ___ .  
10.05a.m ......... 
1.03p.m .____ _._.. 
3 . 5 1 ~ .  m .......... 
4.03a.m 
I0 .34p. m..... .... 

12.13p.m ......... 24 01 15 
1.42p.m _ _  _ _ _ _ _  ~ 23 55 20 
3 . 0 3 ~ . m  _ _ _ _  ~ ____.  23 49 30 

15 02 45 
25 35 00 
25 35 30 
25 3G 30 
25 37 1% 
:Lj 40 15 
25 44 45 
25 07 Ufl 
25 15 30 
25 25 3(1 

35 30 
47 O [  
53 1: 
59 U( 

4.20h.m ......... 123  43 30 

~ 

4.11a.m .......... 24 
5.50a.m .......... 24 
7.18a.m .......... 24 
8.21 a. m .......... 24 

25 
25 
25 
25 
26 
26 
24 

......... ' 23 58 31 
2.42a.m .......... 28 51 U( 
5.00a.m .......... 123 43 0C 

i 5  OG 30 
i5 13 45 
75 20 45 
ii 23 30 
i5 26 30 
(3  29 00 
i5 30 45 
75 3% 30 
75 3x 45 
i 5  45 10 
i5 51 40 
i 5  58 OU 
i6 00 15 
iti 02 45 
TG 05 00 
i6 07 30 
76 09 50 

r t i  13 50 
i6 la 00 
!ti 21 30 
r6 31 15 
i 6  37 00 
76 35 30 
iG 33 45 
!6 32 15 
iti 31 30 
7ti 02 45 
76 01 45 
75 55 45 
55 49 20 
75 43 00 
76 35 1 5  
i 6  31 30 
IG 31 45 
46 34 00 

ii 21 30 
57 24 0 
77 27 50 
77 27 45 
77 20 30 
77 33 00 
78 la 00 
i 8  23 00 
78 45 30 
81 30 00 
81 30 3u 
81 31 0U 
H I  31 45 
81 36 1 E  

{ti 11 20 

;; 2 

I, 398 
1,338 

448 
1,047 
1,211 

8ti1 
273 
515 

1.051 
1,0% 

Y74 
124 
(163 
967 
990 

1, 002 
971 
937 
781 
899 
923 
80 I 
143 
82'2 
86l 
764 
325 
476 
926 

?, Y65 
2,432 
2,6M 

11 
14 
29 

139 
1,927 

1,409 

2, 663 
375 

1,490 
1,079 
1,164 

41 1 
383 
281 
145 
415 
589 
380 
777 

1,312 

71 
72 
72 
69 
68 
69 
70 
6fl 
67 
68 
68 
69 
67 
66 
66 
66 
64 
65 
66 
72 
73 
73 
73 
76 
80 
80 
78 
75 
75 
74 
75 
75 
71 
71 
71 
71 
73 
72 
69 
71 
70 
69 
68 
65 
66 
69 
69 
72 
72 
72 
73 
73 

74 
74 
74 
73 
73 
73 
73 
72 
i 2  
73 
73 
73 
73 
73 
72 
72 
69 
71 
68 
71 
71 
72 
72 
73 
74 
74 
74 
74 
74 
73 
73 
73 
72 
72 
72 
72 
72 
72 
72 
73 
74 
74 
74 
71 
71 
74 
7: 
i i  
71 
7: 
7t 
7( 

3a 4 
3a e 
3 a  5 
48.3 

38.3 
54.3 

38.6 
38.6 
39.1 
68.3 
39.1 
38.6 
38.6 
38.6 
38. ti 
38.6 
39.0 
39.0 
38.6 
39.1 
70.2 
38.8 
38. 8 
39. 1 
.w.2 
46.5 

36.7 
30.7 
36.7 

n t. 
11. t. 

n. t. 

n. t. 
n. t. 
n. t 
u. t. 
38.1 
36.7 

3R. 4 
39. 1 
30.1 
3x. ti 
38.4 
49.8 
51. R 
58.3 
46. 3 
41. 6 
40.5 
39.9 
39.6 

n. t. 

No current. 
Do. 
Do. 
Do. 
Do. 

Strong northeast. 

Xo current. 
DO. 
Do. 
Do. 
Do. 

North-northwest. 2 knot. 
North-northwest, & knot  
No ciirrent. 
West by north, 2 knots. 
No current. 
Sooth, 14 knot% 
South, 2 knot. 

DO. 

No current. 
DO. 

East-northeast. 
East-northeast, 1 knot. 
North-northeast, 2 knots. 

Do. 



L 

z2 

0 
P 

4 - 
d - 
959 
960 
961 
SGa 
963 
9oi 
9F5 
966 
96i  
968 
9G9 
970 
97 1 
9i2 
9i3 
974 
9i5 
976 
977 
978 
979 
980 
981 
96-2 
963 
984 
9 s  
986 
987 
9fi8 
9 s  
940 
991 
!B2 
993 
w4 
995 

. 996 
%7 

Data. 

1886. 
Apr. 4 
Apr. 4 
Apr. 4 
Apr. 4 
Apr. 4 
Apr. 10 
Apr. 10 
Apr. IO 
Apr. 10 
Apr. 10 
Apr. 10 
Apr. 10 
bpr. 10 
Apr. 10 
Apr. l a  
Apr. 10 
Apr. 10 
Apr. 10 
Apr. 1:: 
Apr. 1:! 
Apr. 15 
Apr. 13 
Apr. 13 
Apr. 13 
Apr. 13 
Apr. 13 
Aar. 13 
Apr. 13 
Apr. 1 4  
Apr. 14 
Apr. 14 
Apr. 14 
Apr. 1f 
Apr. 1: 
Apr. l i  
Apr. 3( 
Apr. 3( 
Apr. 3( 
Spr .  3( 

How. 

5.43a.m .____..__ 
3.25a.m.. ____. _. 
10.03 o.m ~ .__. ._. 
11.51a.m ........ 
12.36p.m ........ 
1.50 a.m _ _ _ _  ._.._ 
7.02a.m ......... 
3.1Ga.m .___ ~ _._. 
11.33 a. m ........ 
12.18 p. m. ___.. _. 
12.26 p. m.. ___. -. 
1 .20~ .  m ......... 
2.24p.m ......... 
4.23p.m ......... 
5.04 p. m.. ____. ~ 

5 .52~ .  m ....... 
7.36p.m ......... 
10.16p.m _ _ _ _ _ _ _  
9.17p.m ____. _ _  
11.08 p. m..  ..... 
12.55a.m ....... 
322 a.m _ _  _.____ 
4.43 a m . _ _ _ _ _ _ _ .  
6.18 a m  ......... 
2.22p.m.. ....... 
3.54~. m ......... 
5.20p.m ......... 
6.46p.m.. ....... 
5.35a.m ......... 
7.28a.m ......... 
9.28a.m ......... 
7.01 p. m ......... 
7.23a.m ......... 
9.Da.m ......... 
7.42a.m ........ 
12.12~. m...  .... 
1.39p.m.- ..__.- 
3.10~.  m . _ _ _ . _ _ _ ,  
4.55~.  m ........ 

Record of hydrograpltic aoundinga, &.-Continued. 

Position. 

L a t  N. 

0 I ,I 

23 35 30 
23 28 00 
23 20 30 
23 13 00 
23 08 00 
26 21 00 

26 25 39 
26 31 30 
26 33 00 
26 32 30 
26 36 30 
26 38 30 
26 39 00 
26 38 45 
26 34 00 
26 22 00 
26 16 00 
23 39 15 
23 44 00 
23 49 00 
23 50 00 
23 58 00 
23 57 00 
24 07 00 
24 13 00 
24 19 30 
24 25 00 
24 29 30 
24 37 00 
24 43 00 
25 19 30 
25 11 00 
25 02 30 
I 06 00 
25 35 45 
25 39 30 
25 43 00 
25 47 00 

LG 27 ao 

Long. \v. 

0 1 t t  

81 32 45 
si 33 ii 
81 33 45 
81 34 30 
81 35 30 
78 50 45 
(8  38 00 
78 27 50 
78 21 0 
78 24 !%I 
78 24 00 
78 18 30 
78 14 no 
78 09 00 
78 00 00 
77 58 45 
I8 OR 00 

Depth. 

~a'athoms. 
815 
792 
707 
398 
261 
443 
290 
528 
367 
18 

148 
18 

2i4 
157 
10 

234 
867 
711 
740 
7% 
769 
740 
805 
514 

852 
639 
444 
939 
734 
959 

I, 195 
1,084 

794 
1,527 
1, w 
2,2222 
1,173 

E 

Character of bottom. 

It.  br. Oz .................................... 
It. br. Oz .................................... 
br.Oz ...................................... 
br. 01. Sh ................................... 
br.S.Sh .................................... 
wb.Oz ...................................... 
br.S.brk. Sp.. .............................. 
br. S ........................................ 
y1.M ....................................... c0.s ........................................ c0.s ........................................ co .......................................... 
Co.lt. br. Oz.  ................................ 
gy. 0 2 .  ............... .__.__ ................. 
py. S. fna  Sh ................................ 
gy. 02. ..................................... 
wh. Oz .................................... 
br. Oa ............ : ......................... 
wh. Oz ..................................... 
wh. Oa ..................................... 
wb. oz ..................................... 
It. br. Oz .................................... 
It. br. 02. ................................... 
it. br. Oz ................................... 
wh. Oz ..................................... 
It. br. Oz .................................... 
It. br. Oz .................................... 
wb. N ...................................... 
wh.M ...................................... 
C 0 . N  ...................................... 
It. br. Os. .... --:. ........................... 
it. br. Oz. .................................. 
It. br. Glob. Oz ............................ 
y1.M ....................................... c0.s ....................................... 
It. br. Oz .................................... 
wh. Co. Oz ................................. 
br. 0 s  ...................................... 
gy.S..bk. s p  ............................... 

Temperatures. 

0 

74 
74 
73 
76 
IF 
68 
io 
i0 
70 
71 
71 
I1 
11 
12 
71 
71 
70 
8 
74 
73 
73 
73 
73 
73 
82 
78 
70 
74 
72 
EO 
76 
71 
69 
74 
72 
79 
79 
79 
77 

0 

76 
77 
77 
77 
77 
i6 
54 
73 
73 
73 
73 
73 
74 
74 
7.1 
73 
73 
73 
74 
74 
74 
73 
73 
71 
74 
74 
74 
74 
73 
73 
74 
73 
73 
13 
78 
It 
76 
7( 
76 

- 
a 
B 
a" 

0 

39.6 
39.0 
40.6 
50.0 
56. 7 
48.4 
60. 6 
40.7 
53.0 
73.2 

75.7 
62. 3 
67.2 
n. t. 
63.8 
39. 6 
H9.6 
39.6 
40. 2 
39.4 
39. G 
39.4 
40.4 
57.3 
39.4 
47. 6 
59. 8 
45. 7 
39. 1 
39. 6 
38. G 
40. 7 
39.8 
39. 4 
44.2 
36. 9 
39. 1 
37.0 

n. t. 

--- 

Current. 

!lo cnrrent. 
DO. 
Do. 

West-notthwosl, 1 knot. 
DO. 

Worth, slight. 

South, 1 knot. 

. 



998 
999 

1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1oc9 
I010 

-1011 
. 1012 

1013 
1014 
1015 
1016 
3317 
1018 
1019 

1031 
1022 
1023 
1024 
1025 
1026 
1027 
1W8 
1029 
1030 
1031 
1032 
11133 
1034 
1035 
1036 
1037 
10% 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
104E 
104i 
lME 
104s 

1020 

0.25p.m .._._..__. 
1.51a.m ._________ 
3 . 4 7 a m . ' _ _ _ _ _ _ _ _ _  
6.55a.m _ _ _ _ _ _ _ _ _ _  
9.42s.m ... _ _ _ _ _  _. 
12m ____._ ~ ._____. 
4.360.m _ _ _ _ _ _  ___.  

Apr. 30 
May 1 
May 1 
May 1 
May 1 
May 1 
xay 1 
May 2 
May 2 
May 2 
May 2 
Ma7 2 
Kay 2 
May 2 
May 2 
Hay 5 
July 18 
July 18 
July 18 
Aug. 3 
Aug. 3 
Bug. 4 
Ang. 4 
Aug. 4 
Bug. .4 
Bug. 4 
Aug. 4 
Bug. 4 
Bug. 4 
Bug. 4 
Aug. 5 
Aug. 5 
Aup. 5 
Aug. 5 
Bug. 5 
Bug. 5 
Ang. 5 
Bug. 5 
Bog. 6 
Aug. 7 
Bug. 7 
Bug. 7 
Aug. 8 
Bug. 8 
Bug. 8 
Aug. 8 
Bug. 8 
Aug. 8 
Bog. 8 
Aug. 8 
Bug. 8 
Ang. S 

25 50 45 
26 40 00 
26 4 3  00 
26 45 00 
26 47 00 
26 50 00 
27 11 00 

No specimen. ._- ~ -. .__. . . ... . . -. .. . . . . . . . . ~. 
brk. Sh .. .-. ~ .._-. . .__ _ _ _  . _ _  _ _  _ _ _  _ _  -. . . . . -. . 
br. Oz ..__ -. .____. _ _  _ _ _ _  _ _  _ _  ._ -. ___. -. -. . . -. . 
gy. co. s . _ _ *  __._.__. .________.___ ~ _ _ _ _ _ _ _ _ _ _  
br.Co.S ...... ______.__: ___.___ ~ ________.___.  
b r . 0 ~  .._.._ ~ ______.._________ ~ __._ ~ ._____ _._ 
Co. S. For.. ~ _ _ _ _ _ _ _  __.__. . ____. ~ ..___. ____. 

Os. bk. Sp . ___. . -. . . _._. -. _ _ _ _ _  . _ _ _  _ _  . -. . 
F O z .  bk. Sp .._.___ _____________._____ ._____ 
yl. Oz. bk. Sp. _._ - -. . _ _  - __. _ _ _ _  _ _ _  -. ___. . . 

1.Oa.bk.Sp.. _ _ _ _ _  ~ _____.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  e o.S.For ... _ _ _ _ _ _  ~ _______.__ ~ __.._ _ _ _ _ _  _ _ _ .  
1t .br .O~ ___.__._ ~ ___. _ _  ______.____._ ~ ._____ ~. 
Wire parted,' lost 400 t u r n 4  ther., and lead _ _  
wh.S.. --_...__._ ~ ___.________________.._____ 
crs.gy.S __..______.____ ____._ _ _ _ _ _ _  ___._ _ _ _ _  
br. S. Sh .._._. ...__ _ _  _.._._ ._________ _.__ .__. 
gn.M .---....._.______...____.._________ _.___ 
pl.M.. .  -....._. ~ .__.__...__.. _ _  ___.__ _ _  
br. Os. C .__.._ ~ _.__._________.__.. ~ ___. ~ _ _ _ _  ~ 

br.08 .._.._____._._..__ _ _  __.__. _ _ _ _  _.__..__ 
y. and br. Oz _ _ _  -. -. _ _  ~. -. . -. . _ _  _ _  . _ _  -. . 

1o.br.Oz -.-..___... ~ ...._.._ _._ __.__ _____._ ~. 
It. br. Oz. ._.. _.. .._____ _____. ._____ ~ ____.  . __. 
It. br. Os .____. .__._. ______. ...._. ___. _ _  _ _ _ _ _ _  
It. br.Oz ...... _...._.._____._.___._.__ __.____ 
It. br. Oa ....__.___._._____ _____._________ .__ 
It. br. Oz. .-.. __. ._.... . __._ _ _ _ _ _ _  _. ._.. _ _ _ _  _ _  
It. br. Os. __. __._ -. _ _  ___. _ _ _ _  _ _  . ~. . -. . _ _ _ _  _ _  
It. br. 02. _ _ _  ._. __. . ...___ ._ ___. _____. . -. . . -. 
It. br. Or ... _ _  - ._.__. ._ ___. . . . . ~ .._. . . . . ~. . . . 
It. br. Ox ..L... ___.. ___.__ ______. _ _ _  _.__.. _._ 
It. br. Oz ..__._ .__._. _ _  ______. _ _ _ _ _ _  .______ _ _ _  
It. br. Oz ..._ _ _  ..____ .___.. . __.: ______. ___. _ _ _  
No specimen.-. . - -. . .. _ _  _ _  _ _ _ _  _ _ _  ___. __. . -. 
br. Oz .___._.____..__.__ ___._.____.___._.__. 
gy. S. hk. Sp .... _. ___. _ _  . - -. .__ _. . .__ __. . --. 
It. br. 01.. ____._.._ .____.____ ~ _ _ _ _  _ _ _ _  ____.. ~ 

stk. br. M .___. -. ~ ~. _ _  ._. . .___ ._ - _ _ _ _  _ _  ._____ 
1t.gy. M .----..--.. __..-_ ..._.......__._..__ 
br.02.- _..___._______.___.__________._ ~ _____. 
For. bk. Sp .__._.______.__.__.__._...__..____ 
rd.S. bkSp .__ _..____________.____._____._ _ _  
wh. S. brk. Sh .._.. .___.. ___. _._.__ _... .._.. 
hrd . __. - - .__ - - ~. . ~. . _. . __. - -. .___ _ _  ___. . -. __. 
wh. S....................................... 
P ._ ----.- _--_. 
P. wh. S. brk. Sh ...... __.._....__._________. 
om. wh. S. brk. Sh .___._ ._..__ ___.... ______. 
It. br. Oz ..... __. __. _____.._____.__.._. ~ _..__. 
It. br. 08 __.._ _.. _....__ .____. ____._.__. .____. 

f t. br. Oz .__..__..__..._._____.__._______._.__ 

..-....- * ....___._ ~ __.__._._ 

12.06-a. m . _ _ _ _  ___ .  
2.18a.m ... __.___. 
4.13a.m ___.... __. 
G.15a.m .___. ~ ._.. 
l l .13a.m _ _ _ _ _ _ _  ..I27 49 30 

27 4 1  00 
27 45 00 
27 49 00 
27 53 00 

4.356. m _________.  I31 27 00 

2.10p.m _________. 
6 2 2 ~ .  m .__.._.__. 
l n m  ... _____.._._ 
6.40a.m _____._ __. 
12.270.m ___.___ _. 

3.43a.m 39 54 OC 
5.26a.m .__..___.. I 39 50 00 

3.05ii.m _________.  39 57 00 
~ .. ~ 

40 14 00 
40 15 00 
40 20 00 
40 52 24 
41 29 28 

4.45a.m _________.  
6.22a.m. ______... 
8 .1981~  ~ ___..____ 
12.31o.m ... ._____ 

~~ 

1.50 p: m ._._. . ~ - ~. 
3 .04~ .  m .__..___.. 
4.35 p. m ...... ___. 
6.02~.  m ___.._.__. 
7.3ip. m ._.__. ___. 
10.44~. m .._..._.. 
1.03am _..__.._ ~. 

41 30 3( 
41  32 3( 
41 29 3( 
41 53 o( 

41  
41 
41 
4 1  
41 
41 
41 

8.485.m _ _ _ _ _ _ _ _ _ _  
8.44p.m ._.______. 
4.37a.m ___._... _ _  
12.33p.m _.___. _.. 
6.43p.m ______.___ 
12.03a.m .... r... 
12m _ _ _ _ _ _ _  ~ __..._ 
6.12p.m. __._.__. 
6.5np.m... .____._ 
7.27 p.m ___. . . . __. 
8.03o.m ___.._____ 

29 28 
29 28 
29s 
29 2€ 
25 3C 
24 OC 
22 2( 

42 43 o( 
43 30 M 
43 45 O( 
44 02 O( 
44 13 O( 
44 23 
44 52 OI 
45 00 O( 
45 
45 
45 

3.11a.m .________. I 4 1  31 M 

4.47d.m _ _ _ _ _ _ _ _ _ _  142 21 o( 

8.396.m. __...___. I45 
9.13 i . m  ._.. ._____ 45 
11.43 p. m _ _  - __. _ _ _  45 
6.47am ..... __-. 1 4 5  

00 O( 
0 0 M  
O O M  
00 01 
00 Of 
02 O( 
0 2 M  

I? 09 00 
76 49 30 
76 38 30 
76 26 00 
76 15 00 
76 01 45 
76 19 00 
76 41 00 
!6 5% 30 
17 04 00 
77 16 00 
77 35 00 
17 45 00 
77 51 00 
77 59 00 

1 1  24 45 
71 24 00 
71 20 30 
6 5 5 6 0 0  

T9 12 00 

6 35 00 
6 4 5 4 0 0  
63 53 00 
63 !27 30 
63 21 00 
63 17 00 
63 IO 15 
63 05 15 
63 os 00 
63 19 00 
63 29 30 
63 27 30 
63 15 00 
63 00 30 
62 41  aa 
62 35 15 
62 IS ou 
62 02 W 
57 40 00 
5 6 0 9 0 0  
54 39 o(1 
53 47 o(I 
52 42 of 
50 25 24 
49 15 O( 
49 09 O( 
49 03 O( 
48 57 oc 
48 51 of 
48 45 M 
48 20 O( 
47 08 o( 

114 
942 

2. 
2.764 
2, 693 
2,670 
2,715 

943 
671 
690 
669 
661 
663 
682 
610 
280 
58 

119 
226 

2,224 
2,951 
2,575 
2,337 
1,919 
1,932 
1.969 
1,980 
1,996 
2,025 
2,033 
2,054 
1,930 
1.978 
2,033 
2, 069 
1,768 
1,138 

231 
1,731 
1,738 
1,780 
1,172 

81 
34 
35 
35 
35 
38 
41 

115 
1,169 
1,916 

77 
75 
75 
77 
76 
78 
76 
69 
69 
CV 
71 
72 
74 
74 
74 
76 
72 
72 
7.2 
68 
E8 
68 
67 
70 
69 
6M 
69 
65 
65 
08 
65 
65 
64 
62 e2 
67 
69 
67 
64 
62 
68 
63 
61 
62 
GO 
o(1 
51 
51 
51 
5i 
55 
62 

76 
77 
77 
76 
74 
74 
73 
72 
72 
72 
73 
73 
74 
74 
74 
77 
71 
71 
71 
75 
74 
73 
73 
66 
64 
64 
GI 
66 
66 
G 
66 
66 
63 
64 
64 
67 
66 
G4 
6 2  
62 
64 
63 
62 
02 
62 
6 2  
59 
58 
58 
56 
56 
59 

u. t. 
39.1 
36. 8 
38. 1 
38.4 

38.1 
38. 6 
41.1 
41 1 
39.9 

40.5 

40.8 
5u. 2 
53.1 
51.0 
43.1 
36. 7 
36.2 
37.3 

37. 5 
37.7 
37. 3 
37.3 

36.2 
36.3 
36.2 
36. 2 
36. 2 
36.3 
36.2 

3s. 2 

37.2 
35.2 
36.9 
37. 1 
31.5 
39. i 
31. 1 
31.1 
3u. s 
31.4 
30.4 
31. s 
37. E 
38.2 

3a 1 

.._._ 
.__... 

._..._ 

__..._ 

....__ 
4u. a 

East by sooth, 4 knot. 
Do. 

North, 4 knot. 

Northwest, 1 knot. 

Northwest, 1 knot. 
DO. 
Do. 

East-northeast, 1 knot. 
East,, 1 knot. 

Northeast by east, 2 knots. 

Eastnortheast, I knot. 

East. 4 knot. 
East, 1 knot. 

East, 1 knot. 



- 
5 
a i  

d 
d Q  us* 
.e 

- 
1050 
1021 
1052 
1053 
1054 
1055 
105ti 
1057 
1058 
1059 
lU6U 
1Util 
100% 
1um 
1061 
loti5 
lotiti 
1u67 
1 UW 
1uti9 
107U 
1071 
1072 
lUT3 
l U i 4  
3075 
1076 
1U77 
1078 
lOi9 
1080 
1081 
1081 
10% 
1034 
1U85 
1086 
1087 
10% 
10d 
I 

1 Position. I 
Dnto. 

1886. 
Bug. 9 
Bug. 9 
Bug. 10 
Aug. 10 
Aug. 10 
Aug. 11 
rlug. 11 
Bug. 11 
Bug. 1' 
Aug. 12 
A1q. Y2 
Ang. 12 
Buy. 12 
Bug. 13 
dug. 1J 
Bug. 13 
dug. 1J 
Auy. 13 

Ally. 22 
dug.  25 
Aug. 83 
B11.g. 2.; 
aug. 25 
Bug. 25 
Aug. 25 
Auq. 25 
dug. 25 
Aug. 2.3 
Anp. 25 
Aug. 25 
Bug. 2.5 
Bug. 26 

AUK. 26 
Aug. 26 
Bug. 26 
Aug. 26 
Ang. 27 
Bug. 27 

Allg. 2% 

Bug. 2ti 

--- 
1.32 p. m .___ __. . -. 
7.56 p. u . . -. ._. ~ ~ - 
2.40a.lr ........ _. 
9.3Gn.m ... .__.__ ~ 

6.47 r1.111 _ _ _ _ _ _  .._. 

0 

45 
45 
45 
45 
45 

Record of hydrographic soundinga, $.c.-Continued. 

br.02 ... ..._._.._... .._._...__.._..._.__.__.. 
br. Os. .. ~. . . __. ._. .._ - - ..___. . .. - -. . - -. ._.. _. 
It. br. Os. ._. . . . . . ~. . _ _  - _ _  ..__ _ _  .__._. . . - ._ -. . 
br. Os. For .__. _ _  . _ _  - ~ -. _ _  . _ _  _ _ _  ~ -. . _ _  . .__. . . 
It. br. Os .... . __._. . ._. _____. ._ ... 1 ___. ___._.. 
S.G ..... ___._____ ~ _.__.._..___..__._ ~ __.___ 
hrd _.._. . . __. . . . ... __. - -. .__. . . . __. - ._. __._. . 
wh. S. bk. Sp _._.____.____._..._.___.__..___. 
br. Os ... . _. ._ _.__ .____. _____. ~ _____._._....__ 
No specimen _. ._ ..__ _ _ _ _ _ _  ...... . ___...._ _ _ _  
gy. S. bk. Sp  . . ~. . . . . . __. . - -. . - -. . . _. . . . __. -. 
gy.S.bk.Sp.brk.Sh ... _._... ~ ._._..__.._ _ _  
gy. S. bk. Sp ................................ 
by. S. bk. Sp. P ._.___________ ..___.____._____ 
h e .  gg, S. bk. Sp .-.___. ..__-. . ~ _._._._.. ___. 
gn. M ___________....._. _..___ ...... _____.____ 
I&. S. bk. Sp . __.. _ _ _  ______. __.___. .._.__..._ 
gg.S.bk.Sp. ____..__..______...._._._._ ___. 
dk. br. Os. __. . ._. .--. - - ..-_. - .. .-_--. . __. . _-. 
dk. br.Os .__._.__....__._.._......__..._.___. 
dk. br. Os. - -. . . - -. . . - - - - -. -. . . - - - - - - - .. . --.- -. 
dk. br. Oz.. __. __.______ .__. _...___..__. .__.-. 
dk. br. Os .... .._... ____. ~ ___._._.___._ ._. ___. 
dk. br. Os _____.__.___________.__..._..__.___ 
dk. br. Os.. . . . . ~ -. . . . - - -. ___. . . . __. . . . . __. -. . 
dk b r . 0 ~  .... _.__... ~ .______..__... ~ ..._..__. 
dk.br.08 __.___ _..__ .___._. ~ .________________ 
It. br. Oa. For . -. . . ~. . . . . . . . ____. _._. . . _ _ _ _  .. 
br. 02. gy. Id _ _ _ _ _  _ _ _ _  ___. __.___. . ._ __. __._.. 
br. Oz. For. ~ ~. . . . . . . -. . . -. . . -. . - -. . -. . . . . . . . 
br. Ox. For ... , . ._._._ _ _  _..__._..__ __. .__.__ _. 
br.Oa.Foi .......... ___.____._ ___._._ ._____.. 
br. Os. For ___.__...___ ____.....__.._...____. 
1L br. Oz . . - -. . . . -. . . -. . . . - -. . - -. . . .... . . . ~ - ~. 
It. br. Os. For . . ....____ .__. _. .. _. ._____ .___.. 
No specimen. _ _ _  ~. . . . __. ~. . -. . . . - -. . . . . . _ _ _  -. 

g7.s. P .._ ..-.......___....__.-.-- ~ _..._ *__. 

gy.M ..._ _.._ _.-.__.__.. ~ ....._....__..._____ 

go.M.. _...___-._ ~ .._.__.. ~ _..-....____..__.. 
i7 .S .P  ._ ..._.-- *. ..... * ..__-.-._.-...__.._.. 

Hour. 

3.0:: ILIU ___..____. 
7.43p.m .____..._. 
9.20 p.71. ... ..-._. 
1.51 ii.m _____..... 
ti .Sa*m _______... 
4.377.m ._._.I.. ~ 

5.21 p. m _.._. .. __. 
7.1ip.m ._.._.. _.. 
12.14 a. u . . . . ~ . ~. 
3.48a.m ..... ...-. 
7.58a.m .__.___ __. 
11.31 a.ui . __... __. 
2.57p.m ____._ __._ 
8.5jp.m _..__..... 
11.43 p. 1u . . . _. . . _. 
7.23 a.ni ____.  ~ .._. 
3.44p.m .... _...-. 
8.02 &.In .__. ..___. 
9.33 a.m ..__._. __.  
10.58 8.m ___. _.__. 
11.21p.m .._.. 
1.53 p . m .  ... ._.__. 
4.35p.m ._.__ _ _ _ _ _  
6.0lp.m .._.._. _-. 
7 2 X  p. IU . -. . __. _ _ _  
9.05p.m _____. .  _ _  
12.29 p. m . - .  . . ~. . 
2.09p.m ________._ 
3.31p.m .......--. 
4.59 p.u . . _ _  _____ .  
6.26p.m ____..- _ .  
8.29p.m...... __._ 
12.26 a. m . . _ _ _  _ _  _. 
4.10a.m.. _ _ _ _ _ _ _  ~ 

3.15p.m .......... 

46 
47 
47 
47 
47 
47 
47 
47 
47 
48 
47 
47 
47 
44 
44 
41 
43 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
4 1  
41 
41 
41 
41 
41 
41 
41 

I 

- 
I 

02 
04 
00 
14 
43 
21 
02 
14 
27 
3.2 
44 
46 
49 
57 
01 
31 
26 
30 
40 
31 
25 
38 
37 
37 
37 
37 
37 
37 
42 
49 
42 
42 
49 
42 
37 
32 
26 
27 n 
28 - 

II 

00 
00 
00 
00 
00 
00 
30 
00 
00 
12 
00 
00 
00 
00 
00 
00 
00 
00 
oc 
oc 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

ua 

- 

Long. W. 

0 I I ,  

U 58 00 
14 38 00 
13 23 30 
1'2 u3 00 
43 00 011 
43 47 00 
45 uti 30 
45 31 30 
46 11 30 
46 53 30 
48 12 30 
48 19 30 
48 4 1  30 
49 24 30 
50 10 30 
50 17 00 
51 00 30 
51 45 00 
56 43 30 
57 09 00 
57 33 I10 
59 18 30 
62 58 00 
63 05 00 
ti3 11 30 
63 18 00 
63 26 00 
ti3 34 00 
63 31 00 
63 29 00 
63 21 00 
63 14 30 
63 50 00 
63 47 30 
63 45 00 
63 43 00 
fi3 4e 45 
E3 54 90 
6.4 22 90 

51 30 

Depth. 

'athom 
1,981 
2,549 
2,681 
2 658 
2: 577 
2.135 

133 
155 
423 
477 
170 
168 
147 
106 
100 
62 
74 
98 

226 
38 
31 
63 

1 943 

1,798 
1,779 

1: 8% 

1: 644 

1, 762 
1 741 

1,693 
I, 697 
1,513 
1,587 
1,620 
1,699 
1,805 
1.910 
1, a0 
1,879 
I, 696 - 

1 Temperaturea 

Character of bottom. 

0 

65 
65 
67 
69 
69 
5 i  
59 
58 
56 
53 
55 
55 
54 
54 
55 
56 
57 
55 
60 
60 
63 
67 
63 
63 
63 
64 
70 
70 
70 
70 
70 
70 
73 
74 
74 
74 
74 
70 
67 
68 

d 

$ m 
0 

62 
63 
68 
70 
68 
60 
58 
57 
57 
49 
.50 
51 
51 
52 
53 
54 
54 
s 
58 
5E 
59 
62 
65 
68 
65 
65 
73 
73 
7 2  
72 
72 
71 
73 
73 
74 
74 
73 
73 
72 
72 - 

Ei 

B 
s * 

0 

36.3 
36.2 
36.8 
3i. 8 
36. 8 
37.3 
38.2 
39.7 
38.7 

37.1 
36.5 
35.2 
32.4 
30.4 
30. 1 

_.___ 

._..__ 

...._. 
40.4 
33.7 

35.6 
36.8 
30.7 
37.2 
37. 1 
36.9 
36. 9 
37.2 
36.9 
36.9 
37.5 
37.5 
37.2 
37.2 
36.7 
3ti. 7 
36. 7 
36.7 

._..__ 

._...- - 

. Current. 

North, 1 knot. 
Northnorthwest, 14 knots. 

Do. 
Northeast, 14 knota  

, 
Southerly, 4 knot. 

Do. 

Southeast, 2 knots. 
Do. 

Southeast. 14 knota 
East, 2 knots. 

Do. 

Easterl?, 2 knots. 

East  by north, 2 knots. 

Northwest, 2 knots. 



Rewrd of dredgings and fratclings of the U. S. Fish Cornmission sfeamcr Albatross, from January 1 to October 26, 1886. 

[For the record of Albatross Aredgiiugntations preredinr tbnt herewith presented reference should be made a8 follows: Nos. 2001-2116, pages 219-221, Fish Commission Report 
for 1883 ; Nos. 2117-2310, pages 106-110, Fish Commission Repoh for I=; Nos. 2311-2628, pages 66-73, Fish Commission Report for 1885.1 

kmperatures Positiun. wind. 

Character of bottom. 
Direction. 

- 

Y i 
c 

!4 - 
0 

38.4 
61.8 
59.8 
39.4 
60.8 

6.2. 8 
62.6 
65.8 
39.6 

.... 

___. 
_._. 
69.2 
42.6 
43.1 
43.4 
43.4 
_-_. 
___. 
.__. 
74.2 
57.8 
73.4 
M. 1 
39.1 
39. 3 
47.5 
41.2 
44.7 
44.7 
45.2 
45. i 
45.5 
43.7 

- 

d 
; 
4 - 

1 
4 
4 
4 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
6 
6 
4 
4 
3 
2 
3 
3 
3 
3 
3 
3 
4 
4 

- 

I. 

2 - 
0 

73 
i2 
i3 
i 5  
74 
74 
71 
71 
70 
69 
70 
70 
70 
71 
71 
73 
70 
71 
71 
71 
73 
i 3  
75 
75 
78 
i6  
72 
69 
71 
72 
73 
i2  
i o  
72 

- 

d 

a 
3 
rn - 
0 

73 
72 
72 
73 
i6  
56 
73 
73 
75 
76 
73 
73 
74 
74 
74 
73 
75 

75 
73 
i4 
74 
74 
54 
74 
73 
76 
71 
73 
73 
74 
74 
i5  
75 

-7 t J  

Hour. Depth. Instrument used Date. 

1886. 
Mar. 8 
Mar. 12 
Mar. 12 
Mar. 13 
Apr. 7 
Apr. 7 
Apr. 7 
Apr. 7 
Apr. 7 
Apr. 7 
Apr. 9 
Apr. 9 
Apr. 9 
Apr. 9 
Apr. 9 
Apr. 9 
Apr. 9 
Apr. 9 
Apr. 9 
Apr. 9 
Apr. 12 
Apr. 12 
Apr. 13 
Apr. 13 
Apr. 14 
May 2 

May 3 
May 3 
May 3 
May 3 
May 3 

May 2 

L a t  N. Direction. .ong. W. 

0 I I ,  

23 48 40 
24 39 45 
24 39 30 
24 30 43 
23 11 00 
23 10 45 
23 10 55 
23 10 45 
23 10 45 
23 17 45 
25 04 50 
25 05 00 
25 11 30 
25 20 30 
25 25 00 
25 40 00 
25 45 30 
25 47 00 
25 48 00 
25 53 00 
23 34 00 
23 34 30 
24 02 00 
24 12 30 
24 52 30 
27 57 30 
27 22 00 
27 58 30 
28 08 00 
28 21 00 
28 32 00 
28 40 00 
29 16 30 
79 24 30 

0 I I, 

75 10 40 
76 11 30 
76 11 00 
76 23 45 
82 19 30 
82 18 45 
8'2 18 55 
82 18 45 
82 19 ( 0  
82 18 00 
80 15 10 
80 15 00 
89 10 00 
79 58 00 
79 55 15 
80 00 00 
eo 02 00 
80 05 00 
80 04 00 
80 03 30 
16 33 00 
r6 34 00 
i7  12 45 

r7 39 00 
77 27 30 
78 V I  30 
78 24 00 
78 28 00 
7833 00 
78 4" 00 18 46 00 
r9 36 30 
79 43 00 

77 13 co 

Fnth. 
1, ?69 

244 
280 
791 
208 
162 
208 
191 
143 

56 
56 
60 

217 
211 
193 
157 
85 
85 
M 
36 

369 
97 

140 

640 
338 
572 
540 
5 14 
509 
504 
438 
434 

1,025 

1,000 

N. 
SE. 
SE. 
SSE. 
NE. 
NE. 

N. byE .  
N. by E. 
N.b E. 

NE. 
NE. 
NE. 

NE. by E. 
NE. by E. 

"E. 
"E. 
"E. 
"E. 
"E. 

SE. 
SE. 
E. 
E. 
N. 

W W .  
N w. 

N. 
N. 

N. by E. 
N. 

"E. 
ENE. 
EKE. 

d 

12.07 p. m. ._._. 
2.10~.  m ....... 
3.03p.m ....... 
2.29p.m.. ..... 
8.05a.m ....... 
8.48 a.m ___.  _ _ _  
10.05a.m ..____ 
10.52 8.m ...... 
11.32 a. m _..__. 
6.05 a m  ....... 
6.33am ....... 
8.14am ___.. _. 
10.41 a m  ____._ 
11.54a.m _____. 
2.01p.m .__.. _. 
3.15p.m ....... 
4.14p.m ....... 
4 49 y. m. __. ~ - .  
5.17 p. m ....... 
5 .25~ .  m...... 
6.01p.m ...... 
9.46 a.m .__.__ 
10.06 a.m ____.. 
11.35 a. m ..__.. 
8.29am ....... 
5.49p.m 
5.24am .__.. ~. 
8.35am ....... 
12.20p.m ..---. 
3.35~.  m ....... 
6.47 p. m ....... 
5.29 a m  ....... 
e.19a.m .---._ 

2 .09~ .  m ....... 

.by TV.2 W 
ESE. 

NNW. 
E. by N. 

L. B. T. 
Tgls. 
Tgls. 
L. B. T. 
Tgls. 
Tpls. 
Tgls. 
Tgls. 
Tgls. 
L. B. T. 
BI. Dr. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
B1. Dr. 
B1. Dr. 
B1. Dr. 
B1. Ur. 
B1. Dr. 
Tgls. 
Tgls. 
Tgls. 
B1. Dr. 
L. B. T. 
L. B. 1'. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 

c0.s ................................ c0.s ................................ c0.s ................................ 
co. s. gy. 0 2  ....................... c0.s ................................ 
br. S. brk. Sh ....................... 
dead Co. Sh _ _ _ _  ._ .____. _ _ _ _ _ _  .___.. 
dead Co. She ........................ 
dead Co. Sh ........................ 
y1. s ................................ 
C0.S ................................ c0.s ............................... c0.s ................................ 
gy. s ................................ 
gy. s..... ........................... 
g x . S  ................................ 
gn.S ................................ 
gy. S. For .......................... 
gy. S. For .......................... 
..M ............................... c0.s ................................ 
Co. S. wh. Or ....................... 
wb. Oz. ............................. 
wh. M .............................. 
It. br. Oz ............................ 
yl. Oz. bk. Sp ....................... 
gy. s ................................ 
For ................................. 
For.  ................................ 
For. brk. Sh ........................ 
br. For 
gL For. 
gy. S. bk. Sp ........................ 
gy. S. b r k  Sh.. ..................... 

............................. 

I ............................. 

2633 
2634 . 2635 
2636 

............ 

............ 

............ ............ 

............ 
NE. by X. 
NE. By K. 
WE. by N. 
NE. by N. 
NE. by X. 

N. w. 
............ 

N. 
N. 
N. 

............ 
SE. by E. 2650 

2651 
2652 
2653 
2654 
2655 
2656 
2657 
2658 

............ 
NW. by m 
NW. by W 
NW. by m 

WNtV. 
WNW. 

KNW. * w 
NW. 
NW. 

NNW. 
NNW. 



r. 
e g - ." 
a m 

10.46 a m  .___._. 
5.16p.m .._.___. 
5.26 a u . ._. ___. 
7.22a.m .._..___ 
9.37a.m _._.___ 
11.23a N ..._ _ _ _  
1.52 p. m .__.____ 
2.45p.m _.__ __. 
5.55 p. m .___. _ _ _  
5.17a.m ._____.. 
8.45il.m _ _ _ _ _ _ _ _  
10 a m . __. . -. - -.  
12.19p.m .._____ 
2.49 p. m .._. . __. 
5.42 p. m. ~ ._. - -. 
8.14p.m _..____. 
9.17a.m ___.___. 
12.55~.  m .....__ 
5.28p.m ___..___ 
5.04 a. m _....__. 
8.18a.m ___..__. 
1.59p.m ... ..__. 
4.31am ....-__. 
6.12am _._.____ 
8.17a.m _._.._._ 
10.18am .._.___ 
1.12p.m _.... _.. 
5.18p.m .._..__. 
10.4Yam ...___. 
11.09 p m ..____. 
1.55p.m _.__.__. 
3.44p.m .._._ __. 
4.33 p.m . __._ _._ 
1'2.09 p.m ,.._... 
8.10a.m.. _..__ 
10.53 a.m. .____. 

2.26 p. N _-. . - -. 2663 
2664 
2665 
2606 
2667 
2665 
2669 
2670 
2C7l 
2672 
2673 
2674 
2675 

' %iti 

LO78 
2679 
2650 
2 a 1  
2C8d 
2633 
2684 

' 2685 
2686 
2657 
2688 
2629 
2G90 
2691 
2692 
2693 
2ti91 
2m5 
2696 
2697 
2698 
2699 

?07i 

o /  

29 41 
29 39 

29 47 
30 47 
30 53 
30 58 
31 OY 
31 20 
31 20 
31 31 
32 26 
32 32 
32 32 
32 39 
32 39 
32 40 
32 40 
39 50 
39 43 
39 38 
39 33 
39 35 
39 35 
39 52 
39 46 
39 42 
39 42 
39 39 
39 37 
46 50 
46 53 
46 52 
46 51 
46 53 
47 10 
45 07 
45 04 

1986. 
May 4 
May 4 
May 4 
May 5 
May 5 
May 5 
May 5 
Yay 5 
May 5 
May 5 
Map 6 
May ti 
Xay 6 
May 6 
May 6 
Nay 6 
May 6 
July 16 
J u l v  16 
Jul? 16 
July 17 
July 17 
July 17 
July 18 
July 18 
Ju ly  18 
Ju ly  18 
Jnly 18 
July 18 
Aug. 11 
Anp. 11 
Au 11 
Auf:11 
Aug. 11 
Bog. 12 
Ang. 22 
Bug. 22 

1 Position. 

=Ow* l- Lat. N. 

,I 

00 
00 
00 
30 
00 
30 
00 
00 
00 
00 
00 
00 
30 
00 
60 
00 w 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
30 
30 
30 
00 
00 
00 

Long. W. 

0 I I ,  

79 49 00 
79 55 00 
80 05 45 
79 49 00 
79 42 30 
79 38 30 
79 33 30 
19 22 00 
79 23 00 
79 05 00 
E7 43 30 
17 17 00 
77 15 00 
77 01 00 
76 50 30 
76 40 30 
76 40 30 

t o  29 00 
70 "2 00 
70 50 00 

t l  02 30 
71 20 45 
71.19 00 
71 12 00 
71 15 30 
71 11 00 
71 08 00 
41 35 00 
44 39 30 
44 54 30 
45 06 30 
45 05 30 
47 35 30 
55 09 00 
55 23 00 

20 26 00 

90 54 00 

'emperatures 

fepth. 

Fath. 
421 
373 
463 
2io 
273 
294 
352 

280 
277 
240 
316 
327 
407 

TSl 
782 
555 
990 

1,004 
8 8  

1, lot 
1,13i 

22( 
32t 
644 
52: 
646 
8 3 6  
73 
78 
86 

105 
98 

286 
90 
72 

2ee 

478 

Wind. 

Character of bottom. 
Direction. 

E. 
E. 

ESE. 
E. 
E. 
E. 
E. 
E. 

E. b S. 
s \v. 
sw. 
SW. 
SW. s\v. ssw. ssm. 

S. by E. 
S. ms w. ssm. ss\v. 

Calm. 
SV. 
S-W. sm. ssm. 
Calm. 
ssm. 
N W. 
NW. 

TVS\V. 
W. m. ssw. ss w. w sm. 

S i .  

- 

a e 
a 
4 
- 

4 
2 
3 
1 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
5 
4 
3 
2 
1 
0 
2 
1 
1 
1 
0 
2 
3 
2 
3 
3 
3 
2 
2 
2 

Drift. 

Direction. 

"W. 
N. 

SSE. 
"E. 
"E. 
"E. 
"E. 

. . . . . . - . . . . . . 
NE. by F;. 
XE. by E. 

E. 
E. 
E. 
E. 

'SF.. 
SW. 

SSE. 3 E. 
SE. 

SE. by E. 
SE. b.v s. 

SSE. 
S. 
IT. 
W. sm. by W. 
NW. 
SW. 
NW. 

W. by S. 
W. by S. 
WNW. 

NE. 
NE. 

SW. b.v s. 
f;. by W. 
E. 4 S. 

Instrument used. 

L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
J,. B. T. 
L. B. T. 
Tgls. 
Tgls. 
L. B. T. 
L. B. T. 
L. R. T. 
L. B.T. 
L. 13. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. R. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. u. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. II. T. 
L. B. T. 
L. B. T. 



2700 
2701 
2702 
2703 
a704 
2705 
2706 
2 iM 
1iO8 
z09 

2711 
2712 
2i13 
2714 
2715 
a716 
271i 

2719 
2720 
2i21 nB 
2727 
2524 
2725 
27'26 
2727 
2i28 
2729 
2730 
2731 
2i32 
2733 
2734 
2735 

aiio 

nia 

- 

w.S.bk.Sp .._....___...__.._._.__. 
iy.S.bk.Sp ... .__._.___.........___ 
m.M ..... .-..-_.-..--..._-..-.-.-.. 
gy.S.bk.Sp .._. _._ ._.__ ~ ___. ~ __.._. ._______________________ k" tbr.02 s. bk. .___._.___..____________.__ sp 
gy. Os. For ____________. _ _ _ _ _ _  ..__ . 
br.Oz.For ... ________..___._....____ 
br.Os _____..____.__ ~ ____...._.______ 
br.M ._..__._.__..._..._._____..___ ~ 

gn.M .-..._...__- ~ ..-...._- *-._ --... 
Glob. Os . . - _. _ _  __. . . _ _ _ _  - - ___. -. .__. 
br.0s ______. ._____._____._____ _____. 
br. Or, ~ ___. ._._._. ...___ ___.._____ _ _  
br.02 _ _ _ _ _ _ _  __..__ _____. _____. _ _ _ _ _ _  
br. Os. .__. _ _  _ _ _ _  - - .___ _ _  __. . _ _  _____. 
br.Oz.For ._._...____..____...__.._ ~ 

br.Os _______....________.__________ ~ 

br.02 ... __._________.___._.__..___.. 
ev. Os _____. _ _ _ _  .. _ _ _ _  . . __. . .. _____. 

Ang. 
Ang. 22 
Ang. 22 
Ang. 23 
dug. 28 
Ang. 24 
dog. ST 
Ang. W 
Ang. 28 
Ang. 28 
Ang. 28 
Sep t  16 
Sept. 17 

Sep t  17 
Sept. 18 
Sept. 18 
%pt. 18 
Sept. I9 
Sept- 19 
SQt. 19 
Sept. 20 
Sept. 20 
Oct  23 
Oct  $23 
Oct 24 
Oct. 24 
Oct. 24 
Oct 25 
Oct. 25 
Oot. 25 
Oc t  21 
Oct. 26 
Oc t  26 
Oct. 26 
Oot. 26 

Sept. i 7  

SW. 
S. s. 

S. by W. 
SW.byS.  

N. 
SE. 

WSW. 
SW by W. 

WS\V. 
SSW. 
S E  

Calm. 
Calm. 

WSW. 
WSW. 
NW. 
NE. 
E. 

Et=. 

1.29p.m ___.____ 445630 
2.02n.m ___..__. I 44 00 ~~ 

5.256.m ___.._._ 
11.30a.m _ _ _ _ _ _ _  
4.52p.m ___._. _ _  
9.11 a m  ___..__. 
9.33 8.m ____.__. 
2.21 p. m .. .. .__. 
7.09 a .m ___..__. 
9 5 5 a m  _ _ _ _ _ _  _ _  

445000 
44 01 00 
433200 
42 47 00 
41 28 30 
41 24 00 
40 07 00 
40 07 00 

2.45n.m _______.  I 4 0  06 00 
3.40 5. m . ______. 
5.49am _ _ _ _ _ _ _  
11.20am .______ 
4.58 p.m ~ __.____ 
5.33am __..___. 
11.04am .._..._ 
3.54p.m ..... __. 
5.3R a m  ~ __..__. 
11.13 a m  .._. __. 
3.54p.m ___._. ~ 

&@Lam _ _ _ _ _ _  ~ 

38 59 00 
38 20 00 
38 20 00 
38 22 00 
38 29 30 
38 29 30 
382400 
38 24 00 
38 29 00 
383630 
38 56 00 

9.33am _._.___.I 39 13 00 
5.42am ........ 
12.02p.m _____. ~ 

5.54am .___ .._. 
11.10 a.m .._____ 

36 47 00 
364700 
36 34 00 
36 34 00 

4.09 n.m . _ _ _ _ _ _ _ I  36 35 00 
5.i5'am.. _.____ 
9.10a.m ........ 
12.28p.m _____.. 
4.12 p.m _ _ _ _ _ _ _ _  
6.09am.. _ _ _ _ _ _  
10.19am _ _ _ _ _ _ _  
1.52p.m .__.... ~ 

4.55p.m ___.____ 

36 30 00 
363600 
36 42 00 
36 45 00 
37 27 00 
37 26 00 
37?300 
37 23 00 

59 
75 

215 
140 
110 

1,255 
1,188 
1, nw 

980 
866 
954 

1,544 
1,867 
1,859 
1,825 
I, 753 
1,631 
1,615 
1,569 
1,516 

813 
594 

I. 685 
I ,  641 
1,374 
1,253 
1,239 

859 
679 
727 
78 1 

1.152 
944 
841 
811 

1,509 

- 

S. 
W. byN. 
N. by W. 
N. by W. 
NN W. 

NE. 
NE. 
ENE. 

NE. by E. 
EN& 

E. 
Ca!m. 
SE. 
SE. 
SE. 
SE. 

2 
2 
3 
4 
6 
1 
2 
3 
4 
2 
3 
4 
u 
0 
1 
2 
2 
3 
4 
3 
2 
4 
6 
2 
2 
5 
4 
4 
3 
2 
2 
0 
1 
2 
2 
2 
- 

.E. f S. 
E. t S. w. 
WSW. 

VNW. 4 m 
i. byE. *E 
SW. 

SW. by W. w. 
WNW. 

._.... ..... 
m. m. 
W. 
sw. 
WNW. 
NW. 
NW. 
" W. 
NW. 

NE. bv N. 
N W. 

WSW. 
K. SW. f W m. s. w. m. 
W. by S. w. 
N. W. * N. 

BNE. 
9. 

N. by E. 
W.'SW. 

S W. hy W. 
W. SW. 
SW. 
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C(Y.-REPORT ON TIE= P A C K I N G  O F  SALMON ON TIZE P A C I F I C  COAST 
P R O M  1SS3 T O  1886. 

BJT LOREN We GREEN. 

I have lately visited all the salmon canneries on the Sacramento 
River and seen theil: agents, for the purpose of obtaining the statistics 
of the catch of sdmon for this and past seasoiis. Among the results of 
my  visit is a table giving tho pack of salmon (in cases, each containing 
48 one-pound tin cans) for each river on the Pacific coast for the years 
1883, 1884, 1S85, and 1886, which is appended to this report. Also I 
append a table Rhowing the names of the canneries on the Sacramento 
nicer, with their locations, brands, and agents at San Erancisco. 

In  the year 1883 but little effort was made t o  secure all the salmon 
required, and large numbers were allowed to pass on their may to the 
headwaters for the purpose of depositing their spawn. 

I n  1884 a scarcity was noticeable, and immediately seines were en- 
larged, more boats and men employed, and fishing was carried on gen- 
erally with greater diligence. But, notwithstanding all the extra exer- 
tion employed, the decrease from the pack of 1883 on the Sacramento 
River alone was 65,000 cases, and the decrease of those reaching the 
headwaters was, at a moderate estimate, GO per cent. 

In 1885 fishing was again diligently carried on from the beginning 
to the end of the season, and the decrease from 1884, as seeu by the 
figures given, was PG,500 cases. The number of Salmon reaching tho 
headwaters was only about one-half as many as those Of the preceding 
rear. 

During the present year (1886) the agefits hare used all available 
means for securing a 1 a W  number of fish. AS the demand for canned 
salmon is steadily increasing, upwards of 1,000 boats and 2,000 men 
were employed in fishing for salmon On the 8acramento River. But it 
must be staled that matters have been SOmewhat unfavorable for them 
in this year's fishing, for in the early spring the water was unusually 
high, which confined these fishermen more to the bars and allojred a 
considerable percentage of the first run to pass their seines ; also, the 
California fish commissioners Caused 8 to  be passedprohibiting the 
fishing with seines after September 1, which was one month sooner than 
in past seasons. The total number of cases canned for this season mas 
30,000. 

In  talking with the agents of tho canlleries, as well as with those en- 
gaged in the fishing, I found them to differ somewhat in opinion as re- 
gards the cause of this decrease in salmon. Some believed that the sea- 
lions are doing great damage in the way of destroying the large salmon 
as they come in from the ocean on the way to their spawning grounds. 
Others, that the catfish are rery destructive, following the salmon to 
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t8heir spawning grounds and feeding upou their eggs and young fry, 
Some hold that the natural spawning grounds are being destroyed by 
mud and rubbigh from mining operations. Another thing proposed as 
the cause is the excessive and destructive mode of fishing practiced by 
the Chinese in the Sacramento River. It should be stated also that 
many people in the upper counties along the Sacramento attribute this 
decrease of salmon principally to the excessive fishing a t  the canneries. 

I have taken much pains to ascertain the cause of this decrease, and 
have followed the Sacramento River from the ocean to its headwatere. 
Beginning with the sea-lions in the Bay of San Francisco, it is safe to 
say that they destroy a great many large salmon that otherwise would 
asceiid our rivers, but I see no reason for supposing that the number 
destroyed of late years ia in excess of their consumptiou of previous 
gears. 

Taking the catfish into consideration, it is probable that a small per- 
centage of the roung fry, as they first rise from their gravelly beds, find 
their way into the stomachs of' these ugly little catfish, yet I think to 
no alarming extent. In our rivers also, where salmon deposit their 
eggs on the swift rifles over clean, gravclly beds, I thiuk that very few 
of these eggs are disturbed by the catfish, which are inore inclined to 
follow the slow, muddy places in the river. 

As regards the Chinese, it must be borne in mind that they are not 
conimunicative in respect to any matter of business in which they are 
interested? and they will not knowingly impart ally informatioil that 
uiay in the slightest degree be utilized by those of' other races. Yet by 
closely inspecting the streams near the locality in which they reside, i t  
is found that they are using a beardless hook, something of thc' Air own 
manufacture and peculiar in shape. Stroug lines are placed across the 
stream or a portion of it, as the case may be. These hooks are fastened 
to short leaders, which vary in length, and which a#ro suspended from 
the main line to a depth of 1 foot from the surface to the bottom of the 
river. Hundreds of hooks are used on a line, and quantities of the 
larger 6sh are caught as they endeavor to pass; inany more are fatally 
wounded, but make their escape, only to die in the streams above. 
They also take many young fish, which are dried and exported to China. 

I also found a point of the river, near Sacramento, where many of t b s  
young salmon are lost in their domuward course to the ocean. It is a 
well-known fact that for the past few years the bed of the Silcramento 
River has gradually been rising, caused by hydraulic mining on the 
streams above, and the filling up of the river has caused an overflowing 
of its banks during high water. Levees Iiare been coustructed to pre. 
vent damage of property in the city, and to confine the water to its own 
channel, but a t  present many places in the levees are broken, and them 
are also points some distance above where in high water the river over- 
flows and sinks into a large tract of marsh land. In  seasons vhen the 
first rise of water, which carries the young salmon down to the ocean, 



288 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

overflows the banks, a great many of the young fish are carried through 
the breaks and low places and are left to die by thousands. A t  other 
seasons, when t h e  first rise is moderate, they go safely to the ocean 
through the main channel. 

Whatever may be the cause, or the combination of causes, all parties 
agree in the opinion that artificial hatching and the restocking of our  
streams is the only means by which the required supply of salmon can 
be maiiitained ; md that unless ineasures are taken other than those 
now in operation the Falinon supply in our rivers must soon become 
exhausted. No artificial hatching has been done, and consequently no 
young salmon have been planted in our rivers, since the suspension of 
the United States salmon.breeding station on the McCloud River. * The 
California State hatchery, which mas established on Hat Creek in 1885, 
has thns far been of' no use, owing to the f ~ c t  that salmon (lo not run 
there in sufficient ntirnbers to justify tlie taking of eggs. 

MCCLOUD RIVER STATION, 
U N I T E D  STATES TROUT P O N D S ,  

Bnird, Gal., October 4, 1886. 

Sacramento River, Cnliforniat.. ..................... 
Eel River, California ................................ 
Rogue River, Oregon ................................ 
Coquille Rirer, Oregon .............................. 
Umpqiia River, Oregon .......................................... 
Smith's piver, Oregon.. ......................................... 
Tilkamook River, Oregon .................................... 
(:olnmbia River, Oregon and Wnshington Tor.. ...... 
h g u t  Sound, Wnnhin ton 
1:ivurs in British Columbia.. ........................ Fraaer River, Britlah ~olumbl;:::::::::::::::: :::::: 
Alaska ............................................... 

TABLE I.-Statistics of t1kC packing of salnion on the Pat@ coast from 1883 to ia86, 
showing the total production for each rzver. 

cU6e6. 
160,000 

15, OUO 
10,000 
7,000 

020,400 
.......... 

175 000 
$08: 000 

86,000 -- 

- 
Locality.* 1 1883. 1 1884. 

Cueen. 
48,600 

5,700 
0.100 

Cancx. 
SO, 000 ............ 
2,000 

Cares. 
05,000 
8,000 
12,000 
7,300 
8,1(10 
5,000 
4.500 

020,000 

175,800 
45,000 

........... .......... 

IO, lioo 
1.500 
9,800 

553.800 
48,500 

985,300 

............ ............ .......... 
521,000 ............ 

Name of oannery. Location. 

I 
Benicin Paokina Company ... Benicia.. ....... 
Booth & Co., S. .............. Black Diamond. 
Joac ,h Hiime ............... do ........ :. 
Bradfurd & company. ...... Chi p's Island.. 

Conrtlnnd Packing Company. Courtlnnd 
Joseph Blnck ........... Martinez ...... 
Cnpitol Paoking C0mpM.Y.. .. Saoramento.. ... 

Carquiuez Packing Comlj;my. do ........... 

Sacramento Rircr Packing Co ... . l o  .......... 

Brand. Agents in San Frnncisco. 
~ 

Sac. Xiver salmon. Geor e 17. Humo. 

&a1 .............. Scotchlor & Gibbs. 
Pioneer .......... Joacph Humo. 
Crescent ....... W. B Bradfurd. 
Star of Columbia . no. 

......................... William T. Coleman & Co. 
Spring kh0. flak.. . Cutt,ing nnd Packing Company. 
Capitol ........... D. L. Beck & Sons. 

Sprcad EnElo .... 80. 

............ 
100,000 

74,800 ............ 
-I-- 

872,900 I 053,000 
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88.--REPORT ON TIIE BXlAl) W O R K  OB TIIE STEARIEPC F I B 1 1  IIAWK 
DURING T E € E  [JEASON O B  118G.* 

B y  Mate JAMES A. SSIYPITII, U. S .  N. 

[Abstract.] 

The shad work prosecuted by the U. S. Fish Commission stoamer Fish 
Hawk during the season of 188G covers the period from April 25 to June 
3, inclusive. Most of the operations were conducted on the Delaware 
River, though some of the work in the first part of the season mas done 
on the northern end of Chesapeake Bay. 

On April 24 the Fish Hawk arrived a t  Battery Station from Wood% 
Holl, Mass., and on the 25th preparations for the season’s work mere 
begun. On the 26th the vessel proceeded across to the east side of the 
bay and took up a position in the mouth of North East River, from 
which the spawn-takers could conveniently visit the fishing-shores and 
the gillers in the vicinity, and arrangements were made for paying the 
fishermen for the ripe shad furnished. This work was continued until 
May 1, when orders were received to proceed to the Delaware Biver. 
Up to this time 2,192,600 eggs had been taken, which, on May 3, mere 
transferred to Battery Station, and on the 3d the vessel proceeded down 
Chesapeake Bay bound for the Delaware. 

On May 5 arrived in the Delaware River, and a t  1 p. m. anchored off 
GIoucester City, N. J. This point mas the headquarters for most of the 
subsequent operations on the river, as from it most of the gillers and 
fisheries could easily be reached by the spawn-takers. Found the U. 
8. Pis11 Commissim steamer Lookout at anchor a t  this place, and on 
the 6th rec6ived from her 1,156,000 egg& The Lookout was of assist- 
ance also by towing the spawn-boats to and from some of the various 
fishing-shores, and by transporting the spawn-takers. On May G tho 
Fish Hawk steamed down the river, stopping a t  the different shores, 
where the proprietors were Seen and arrangements made about paying 
them for shad spawn taken. A t  10.30 p. m. of the 7th the vessel 
grounded on the mud-flats off the mouth of Nantua Creek, where she 
remained till 4 a. m. of the Sth. 

On May 11 transferred to Dr. E. G. Shortlidge, of the Delaware fish 
commission, GG0,OOO eggs ; whilo in t*he channel off (rloucester, depos- 
ited 1,140,000 fry from eggs obtained on the river. On the 12th went 
down the river to Wilmington, Del., whore arrangements were made to 

* This report was oompiled from the records of Liout. L. W. Piepmoyer, U. €3. N., 
mho was in charge of the vessel when the work was done. 

Bull. Ur S. F, U., 86-19 
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repair steam-launch No. 55, just arrived from Battery Station. Sent to  
Dr. Shortlidge” 450,000 more eggs, after which returned to the usual 
anchorage off Gloucester. On the 13th launcth No. 55 arrived from 
Wilmington and began to render service in distributing spawn-takers 
and tending the different fishing-shores. The fishermen reported a 
great decrease in the catch of shad for tho week ending May 15, and 
attributed this to the constant easterly weather. Almost daily deposits 
of fry were made in the river, as mill be seen from the appended table. 

Owing to heavy rains the river was very muddy during the middle 
part of May, and some of the eggs in the jars and cones were covered 
with a muddy sediment and died. This led to the use of‘ raw cotton in 
the jars for tho purpose of filtering the mater. 

On Nay 27 William P. Sauerhoff reported for duty from Battery Sta- 
tioii, to assist in shad-hatching work. On the 31st orders were received, 
to discontinue gathering spawn. 

On June 3 transferred to Dr. 3. G. Shortlidge 150,000 fry; B ship- 
ment was also made to Philadelphia, in launch No. 55, of fifteen cans 
containing 1,940,000 frs, which were delivered to U. S. Fish Commission 
car No. 2. As there were no more eggs or fry on hand, this terminated 
the shad-hatching operations of the Fish Hawk for the season of 158G. 
Appended will be found a table giving details of the work, showing 
especially the number of eggs taken, the number of fish hatched, the 
number deposited, and the times and places of deposit? with other state- 
ments of particulars in this connection. 

U. S. FISH COMMISSION STEAMER FISH HAIVK, 
Wood”s Holl, Bass., October 11, 18SG. 

* Dr. Shortlidge reported that  tho genoral condition of the 1,110,000 eggs which he 
received from tho Fish Hawk on May 11 and 12 was bad, aa at least one-third were 
found dead on unpacking. The subsequent 108s on these egg8 was about one-eighth. 

the fry were planted in the Brandymine Creek, near Wilmington. July 21 a small 
@had was caught in Brandywine Creek, BIlppOBed t o  have been one of those planted in 
Mav, 



Record of shad operations by the Fidi Eaiok O I L  the Susgselianna and Delaware Biccrs, during the season of 1886. 

of water. Date. 

Tempcra- 
ture of sur- 

face. 
__ 

1886. 
Apr. 26 

27 
28 
28 
28 
28 
29 
29 
29 
29 
30 
30 

5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 

10 
10 
10 
10 
10 

May 1 

9.15p.m 
9.16p.m 
1.50a.m 
3.00 a m.. 
8.15 p. m. 
9.30 p. m... 
2.OOa. m... 
8 .00~.  m... 

11.20p.m 
11.30p.m 
10.OOp.m 
11.30 p. m... 
4.30 a: m. _ _  

11.00p.m ... 
11.00 p. m. _ _  
5.30 p. m. ._ 
6.30 p. m. ._ 
8 . 0 0 ~ .  m... 
9.00 p. m... 

11.00 p. m... 
ll.OOp.m ... 
11.00 p. m. _ _  
7.00 a. m... 
7.30p.m ... 
7.30 p. m... 

11.00~.  m... 
11.00 p. m... 
3.30 p. m.. . 
7.00 p. m .. 
7.30 p. m.. . 

10.00~. m.. .  

............. ............. 

Midnight ... 
Midnight ... 

Fishery. 

............ ............. ............. ........... ............ .......... ......... .......... 

............. ............ 

............ ......... 
. - -. - - ._ - ,  

May 10 
May 10 
May 9 
May 9 
May 10 
M& 10 
Mag 10 
May 10 
May 10 
May 10 
May 10 
May 10 
Hay 11 
May 11 
May 11 
Nay 11 
May 12 
Xzy 15 
May 15 

Xay 15 
Mag 15 

Nay 15 

I Nnmberof- 

- -. . - - -. . 
............. ......... ............. ......... ........... ............. ............. 
............. 
......... ......... 

Red Bank. ._ _ _  - -. _ _  - -. . - -. 
.__.do ..................... 
Gillers. .__ -. . ~ __. - - - . - -. _. , 

Clear . . - -. . - -. . ~ ~. 
a0 ............. 

. . - .do ............. 
do ............. 

Part .1~ muddy .... 
-.do ............. 

do ............. 
do ............. 
do ............. 

..-.do ............ 

. .-.do ............. 

.__.do ..................... 
Gillers .................... 
.__ .do  ..................... 
.__.do ..................... 
,.-.do ..................... 
.--.do ..................... 
--.do ..................... 

,--.do ..................... 
.-.do ..................... 

Carpenter's Point.. ....... 

Ma; 1 2  
Mas 12 

May 14 

May 15 
Xay 15 
May 15 
Mav 17 
Xa? 17 
Nay 17 
May 17 
May 17 
May 17 

May 14 

May 14 
May 15 

Fannce's.. - - -. . - - - - - . - - -. 
Lookout .................. Eagle Point. .............. 

.... do ............. 
Partlv muddy . . -. 
.... do ............. 
. ._ .do ............. 
. _ _ . d o  ............ 
.._.do ._ - - __. _ _  _ _  _. .... d o . .  ........... 
. ._.do .............. 
_.-.do ............. 
___.do ............. .... do ............. 
:...do ............. 
.... do ............ 
._- .do ............. I 

.... do'.. ........... 

..................... I ................. .__.do 
Fannce's 
Howell's Cove .--- - - . _ _ _  ._ 
Gloucester Point. - -. -. - - - - 
Howell's Core ............ 
Eagle Point . - _. ._. - -. . ~ -. 
Pannce's . ~ ~ -. -. . - - -. . - - - -. 
Woodbnry _____. ~ .__. . __. 
Lookout ................... 
Howell's Core .__. . ___. _ _ _  
Gloocester Point. ......... 
Woodbury ............... 
Eagle Point. .............. 
Faunce's . . - - - . -. . - - . -. - -. 
Howell's Core . . _ _ _  __. _ _  _. 
Fannce's .___ -. . -. ~ -. . - -. -. 
Bennett's. _, . ~. __. . - ~. . - -. 
Howell's Love ............ 
Woodbury ............... 

1 
1 
5 
9 
3 
4 
2 
6 
7 
9 
2 
3 
9 
5 
1 

10 
8 
3 
3 
4 
10 
3 
6 
I 

2 
8 
5 
1 
9 
10 
13 
15 
4 

14 

Females. 

1 
1 
8 
6 
3 
4 
2 
6 
8 
9 
3 
3 
9 
5 
1 

12 
10 
3 
3 
4 

10 
3 
6 
7 

2 
8 
5 
1 
9 

10 
13 
15 
4 

14 

......... 

ggs taken. 

30,000 
30, 000 

150,000 
180,000 
128,000 
120,000 
72,000 

262,500 
400,000 
330,000 
82,500 

127 500 
28$000 

40: 000 
568 000 

200'000 

588' 000 
1951 000 
161' 000 

578, ooo 
262: 500 

157,500 
208 000 
397: 500 
500,000 
75,000 

533,000 
210,000 
45, qw 

380,000 
630,000 
548,000 
855,000 
255,000 

:I, 042,000 

Number 
hatched. 

........... ........... ........... 

........... ........... ........... ........... ........... 

........... ........... .^ ........ ........... 
160,000 
36, 000 

465,000 
480,000 
I i O ,  000 
140, oao 
220,000 
470 000 
135: 000 
166,000 
320,000 
400,000 
65, 000 

480,000 
200,000 
40,000 

315,000 
450,000 
400,000 
400,000 
160,000 
191,000 

Number 
leposited. 

(*) ........... 
........... .___.. ..__. 
........... 
........... .--..- .._-. ........... 
........... 
........... 

160,000 
35,000 

465,000 
480. ooo 
770: 000 
i4C 000 
220,000 
4iO. 000 
135.000 
166; 000 
330,000 
400,000 
65.000 

480; 000 
200,000 
40,000 

345,000 * 450,000 
400,000 
400,000 
160,000 
191,000 

-I 1"" 

......... I .... do ............. ! 
(t) .... do ............. 

May 11 Mnddy ............ 
May 11 .... do ............. 
iway 11 .... a0 ............. 
Mav 11 I ..... do ............. I 
May 1 2  ... do ............. 

............. 

............. 

* All fry were deposited in the Delaware River, except aa otherwise indicated. 
t The 2,192,500 eggs taken in the Chesapeake were transferred to Battery Station on May 1. t Delivered 660,000 eggs to Dr. E. G. Shortlidge on May 11. 

0 

67 
65 
60 
65 
63 
61 
62 
62 
62 
62 
63 
ti3 
61 
61 
61 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
61 
62 
62 
62 
62 
62 

- 
fin. 
- 
0 

Gj  
65 
65 
64 
GI 
60 
61 
GO 
GO 
GO 
61 
61 
60 
59 
59 
61 
61 
61 
61 
G1 
GI 
61 
61 
61 
62 
6 2  
62 
62 
62 
61 
6L 
GI 
61 
61 
61 

Tempera- 
tore in 
cones. 
- 
lax, 
- 

0 

64 
65 
65 
65 
65 
65 
65 
63 
63 
63 
63 
64 
63 
61 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
61 
62 
G? 
62 
62 
6 2  

- 
lin. 
- 
0 

G$ 
G3 
64 
64 
64 
M 
64 
63 
63 
63 
63 
62 
63 
61 
61 
61 
61 
61 
GI 
61 
61 
61 
61 
61 
' 62 
62 
62 
62 
62 
GO 
60 
GO 
GO 
GO 
.60 



Date. 

188G. 
x a y  10 

10 
11 
11 
11 
12 
12 
12 
12 
12 
13 
13 
14 
14 
14 
14 
15 
15 
15 
15 
17 
17 
17 
17 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
20 
20 
20 
20 

my 11 
May 17 
May 17  
Mav 17 

Record of shad operations by the Fhlt Hawk 011 the Susquelianna and Delazoare Iiivers, during the sea8011 of 18%-Continued. 

Muddy _.__. _..._. 
___ .do  . _. . . . . ~. . - _ _  _ _  ..do . - -. ~. . . . . - -. 
.___do _ _ _ _ _  ._..____ 

Fisheq. 

1.30 p. m... 
4.00 p. m... 
0 . 3 0 ~ .  m... 
1.00 p. m.  .. 
7.00 a. m.. . 
7.00 a. m.. . 
7.30 p. m.  ._ 
7.30 p. m... 
7.30 p. m... 
9.00 p. m... 
9 . 3 0 ~ .  m.. . 
9 . 3 0 ~ .  m... 
9.30p.m ... 
9.30p.m ... 
9 . 3 0 ~ .  m... 
G.00a. m.. . 

I Xumberof- 

Ma$ 15 
May 15 
M a i  16 
May 113 
May 17 .__ _.___. 
May 17 
May 17 
May 17 
May 18 
May 18 
May 19 
May I9 
May 19 
M a j  10 
Nm 20 

Males. i- 
Ma: 18 
May 18 

May 18 
May 18 
May 18 
May 20 
May 20 
Ma$ 21 
Hay 22 
Nay 22 
Nay 21 

.Ma$ 24 
May 24 
May 24 

May 24 
May 24 
Nay 24 

..... _--. 

21 

May 24 
May 24 
May 24 
May 24 
Nay 21 
May 25 
May 25 
Nay 25 
May 25 
May 25 
May 26 
May 26 

Gloucester Point.. -. . - - -. . 
Faunce’s. - -. ~ __. . __. _ _ _  - _ _  
Gloncester Point. -. - -. -. -. 
Howell‘s Core .___ _ _  _ _ _ _ _ _  
Fannoe’s ... . -. . - ~ -. -. _ _  _. 
Woodburv . __. ______. . __. 

_ _ _ . d o  .___. . __. .__. 
___ .do  ___._.__...__ 
. _ _ . d o  .__. _.__ .._.. 
.__.do .._..__...__. 
. __ .do  ...._.._._... 
.--.do . . __. . - ~. . . -. 
___.do  .._._. __. . __. 
. _ _ . d o  ___._________ 
.__.do ._____.. ~ -_._ 
.___do ___.___. ~ _ _ _ _  
.__.do ....._..____. 
.... do ...... . ..__.. 
. __ .do  ____...... __. 
_ _ _ . d o  ____..____ _ _ _  
. -..do . . -. -. -. . - -. ~ 

Muddy _____._____. 
. ___do  _ _ _ _ _ _ _ _ _ _ _ _ _  
.__.do _____..._____ 
... do _..._...___._ 

. --.do -. _.. ._. .._. . 

._. .do ~ ...__. ...... 

._. .do ...._._.___._ 

. __ .do  .._____.____. 

.__.do ._..._.._____ 

. - - .do ~ _______.__._ 
. __ .do  _______..._._ 
_ _ _ _ d o  _._.__.__._.. ... 110 ______.______ 
. __ .do  ___.______ 
. - - .do ___._...___.. 

._..do ...___....... 

.__..__.._.__..____. 

Bennett’s-. . -. . . - -. . . -. . -. 
Faunce’s. - - -. -. -. - - -. -. 
Howell’s Cove . - _. ___._ _ _ _  
Gillera.. _ _ _  -. - -. . ~ -. . __. -. , 

5.30 i. m. .. 
7.30 p. m. .. 
7.30 p. tu.. . 
8 . 0 0 ~ .  m.. . 
8.30 p. m... 
7.00~. m... 
8.00p.m ... 
8.30 p. m... 
8.30 p. m _ _  
8.30 p. m _ _ I  
6.30 p. m.. . 
8.30 p. m. .. 
9.00 p. m... 
8.30 p. m.. . 
8.30 p. m _ _  
8.30p.m ... 
9.30 p. m.. . 

1O.OOp. m _ _  

Faunce’s . - -. . . . -. -. . -. . -. 
Howell’s Cove .___ .. . _ _  - _ _  
Bennett’s . -. - - -. . . . -. . -. 
Woodbury - ___. ~. -. ___. _. 
Faunce’s . ~ ~. . . . . - - -. . -. 
Howell’s Cove. __. . - -. . __. 
Gloucester Point. ~. . - - -. - - 
Howoll’s Core. _ _  ..__. . __. 
Woodbury . . . -. . -. - -. - - -. 
Faunce’s.. - -. . . -. -. - ~. - -. . 
Gloncester Poin t  . . - -. . . -. 
Howell’s Cove _ _ _  -. - ~ _ _ _ _  ~ 

Faunce‘s .. . -. . . - -. . - -. . -. . 
Woodbury ._____. - ~. ___. . 
Gloneestor Point . . ~ ~. . - -. 
Gillers. - -. . - -. _ _ _  - -. . _ _  
Howell’s Cove .__.. __.. __. 
Faunce’s . -. - - - . - -. . . . - -. . . 
Woodbury. - -. . - - . . - -. . - -. 
Gloncester Poin t  . . - -. . - -. 
Gillers. _. ~ - -. ._. . _ _  - .. ___. 
Howell’s Core ____. -. . ~ -. . 
Faunce’s ... . -. . - -. . . ~ -. . . . 
Woodbury.. __. - ___. ._. - _. 
Gloucester Point.. . . -. . . . . 
Gillers. _ _  . __. .__. -. __.__ - 
Howell’s Core ._._._ ___.__ 

it) 
May 22 
&fay 22 
May 21 
May 2f 
May 2: 
May 2: 
Nay 2: 
May 2: 
Nay 2: 
May 2: 
Xay 2: 
Nay 2: 
May 2: 
Xay 21 
May 24 
May 24 
May 24 

4 
12 
1 

20 
12 
3 

22 
7 
7 
3 

13 
4 
7 
1 
G 
G 
2 
3 
1 
ti 
2 
9 
7 
5 
4 
1 

22 
7 
1 
6 
4 

36 
8 
2 
2 
1 

21 
G 

bmales. 

4 
12 
1 

20 
12 
3 

22 
7 
7 
3 

13 
4 
7 
1 
G 
G 
2 
3 
1 
G 
2 
9 
7 
5 
4 
1 

22 
7 
1 
G 
4 

36 
8 
2 
2 
1 

21 
G 

ggs taken. 

210.000 
420; 000 

457.500 

37,000 
1,298,000 

*884: 000 
309,000 
349.000 
90; 000 

510,000 
220,000 
345,000 
40,000 

190,000 
315,000 
1:0,000 
165.000 
23:  000 

100,000 
330,000 
350,000 
155,000 
242.000 

258,000 

GO: 000 
1,100; 000 

375,000 
46,000 

246.000 

1, Si$ 000 
341: 000 
67.000 
79’ nno 
39: 000 

1,140, 000 
300.000 

___- I 
1.00s. m...l Mav 15 

5 . 0 0 ~ .  m... Ma$ 20 
8.00 p. m. _. May 20 
8.00 P. m. _. Nav 20 

Number 
hatched. 

170.000 
335,000 
20,000 

1,04G, 000 
367.000 
120,000 

240,000 
280,000 
80,000 

260,000 
110,000 
3 15,000 
32, OUO 

190,000 
283,000 
9G, 000 

140,000 
19,000 

206,000 

265,000 
280, OOU 
120,000 
205,000 
55,000 

880. 000 
310,000 
38,000 

208.000 
150.000 

I ,  455,000 
290,000 
57,000 
70.000 
36,000 

1,025,000 
2i5,OOO 

.... __..__ 

..________ 

Number 
leposited. 

170,000 
335,000 
20,000 

1,04G, 0110 
3G7,OOO 
120,000 ~. . . -. . . - 
246,000 
280,000 
80,000 

260,000 
110 000 
315,000 
32,000 

190,000 
283,000 
9G, 000 

140,000 

, 206,000 

260,000 
275,000 
118,000 
200,000 
55,000 

870,000 
300,000 
37,000 

205,000 

19,000 

...._.___ - 

150,000 
1,450,000 

280,000 
57,000 
70, 000 
36,000 

1,025,000 
275,000 

Tempera- 
ture of sur. 

face. 
State ofwater.  - 

-I I““ 0 

62 
62 
61 
61 
61 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
58 
59 
GO 
GO 
GO 
GO 
GO 
64 
64 
64 
G.1 
G4 
G I  
G I  
Gl 
G1 

- 
lin. 
- 
0 

81 
61 
59 
59 
59 
59 
59 
59 
59 
59 
59 
je 
58 
58 
58 
58 
58 
58 
58 
58 
58 
68 
58 
58 
59 
5Y 
59 
59 
59 
60 
GO 
GO 
GO 
GO 
60 
60 
GO 
GO 

Tempe&- 
t n r e  in 
cones. 
- 
lax. 
- 
0 

62 
62 
GO 
60 
GO 
GO 
GO 
GO 
GO 
00 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
GO 
GO 
GO 
GO 
61 
01 
61 
01 
61 
GO 
GO 
Go 
GO 
61 
61 
C l  
61 

- 
Ein. 
- 
0 

GO 
GO 
59 
59 
59 
59 
59 
59 
59 
59 

59 
58 
58 
58 
58 
.58 
58 
58 
58 
58 
59 
59 
59 
59 
60 
GO 
60 
GI1 
GO 
GO 
GO 
GO 
GO 
G 1  
01 
GL 
C 1  

\ 59 



20 
21 
21 
21 
22 
22 
22 
22 
24 
24 
24 
24 
25 
25 
26 
2.7 
27 
78 
28 
29 
29 

3 
4 
5 
28 
I 
2 

; 
1 

38 
23 
7 

20 
22 
9 
6 

29 
5 

16 
4 
4 

wooabuw. -. . . -. -. -. . - -. . 
Fannce’s. - -. . - -. . - -. . - -. - - 
Gloncester Point _. __.. __. 
Howell’s Core . - ~ -. . . - ~ ~ ~. 
Gloiicester Point ~ ._ - ~ ~ -. 
Fannce’s. ~ -. . - -. . - -. _ _  ~ - -. 
Howell’s Core . . ~. . - -. . . ~. 
Gloncester Point . . ~ -. . ~ -. 
- - . - .do - . - ~ -. . . . . - - -. 
Howell’s Core . __. . _. ___. 
Fannce’s. -. . - ~ - ~. . ~ -. . . -. 
Gloucester Point . . - -. . ~ ~. 
Fannce’s. _ _ _  ~. ~ - ~. . - - . . - ~. 
Howell’s Core.. -. . . -. . ~ - .  

. . 

3 
4 
5 

28 
1- 
2 
5 
2 
1 

38 
23 
7 

20 
22 
9 
6 

29 
5 

16 
4 
4 I . _ _ _ _ . d o  _ _  __________..___ _ _  

Bennett’s _ _  _._. -. -. . . _ _  - ~. 

10.00 p. m... 
7.00 p. m... 
8.30 p. m.. . 

10 30p. m. .. 
9.00 a. m... 
4.00 p. m. ._ 
5.00p.m ... 
8.00 p. m... 
9.00 a. m. ._ 
9 . 3 0 ~ .  m... 
9.30 p. m.. . 

10.30 p. m... 
9.30 p. m .. 

1O.OOp.  m... 
8.00 p. m... 
7.30 p. m. ._ 
7.30 p. m... 
7.00p.m ... 
8.30 p. m ._ 
4.30 p. m. _ _  
5.30 p. m. .. 

M a y  24 
M a y  24 
May 24 
May 24 
May 25 
May 25 
May 25 
Itfay 25 

(t) 
May 27 
May 27 
May 27 
May 29 
May 29 
May 30 
May 30 
May 30 
M a y  31 
May 31 
May 31 
May 31 --- 

Total ._____________ _.I 720 1 726 

135,000 
240,000 
262,000 

1,350,000 
30,000 
74 000 

390,000 
95,000 
35,000 

1 637 000 

376,000 
632 000 

465,000 
301,000 

1,111,000 
176,000 
718,000 
133,000 
115,000 

1: 026,000 

1,110: 000 

34,454,500 

125,’OOO 
225,000 
245,000 
830,000 
25,000 
GO, 000 

215.000 
85,000 .___.._._. 

1,060,000 
625,000 
169.000 
428.000 
745 OGO 
325,000 
252,000 
918,000 
160,000 
610,000 
90,000 
90,000 -- 

23,196, OW 

125,000 
225,000 
245,000 
830,000 
25,000 
60,000 

214.000 

.1,844,000 
1 

> 1,494 000 
I 

i (” 

21,018,000 

M a y  26 
May 26 
May 26 
May 26 
May 2 i  
May 27 
May 27 
May 27 ___..__.. 
May 30 

Jnne 2 

. . -. . . . - . 

61 
62 
62 
62 
64 
64 
64 
64 
68 
68 
68 
68 
66 
66 
64 
65 
65 
65 
6.5 
65 
65 

* F o u r  hundred and thirty-fom thousand died, and  450,000 eggs were deheered to Dr. Shortlidge on May 12. 

6EE%board. 
On June 3,1,940,000 fry were shipped to U. S. Fish Commission car No. 2, and 180,000 fry were sent to Dr. Shortlidge. 

60 
60 
60 
60 
64 
64 
64 
64 
67 
67 
67 
67 
65 
65 
64 
65 
65 
65 
65 
65 
65 

61 
62 
62 
62 
66 
66 
00 
66 
68 
68 
08 
68 
66 
60 
65 
65 
65 
05 
65 
65 
65 

I 

61 
60 
GO 
60 
64 
64 
64 
64 
66 
66 
66 
66 
65 
65 
64 
65 
65 
65 
65 
65 
65 

- 
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S)O.--OATCH OF SHAD IN TIIB HUDSON RIVER FOR 1885. 

B y  E .  G. BLACHPORD. 

The statistics of the catch of shad in the Upper Hiidsou, which ex- 
tends from Albany to Highland Falls (some 2 miles below West Point), 
were compiled by Mr. Matthew Eennedy, of Hudson, N. Y., and those 
for t h e  Lower Hudson,which exteucls from Pcekskill to New York Bay, 
were collected by Mr. Joseph H. Godwin, jr., of Kingsbridge, N. Y. 
The above gentlemen took account of all shad caught in the Hudson 
and sent to other than New Pork markets. I n  New Pork City Mr. W. 
H. Faulhaber obtained statistics of all shad on the west side of the city, 
while the figures for the east side, comprising Fulton Market and vi- 
cinity, were gathered by lli. L. T.  Herrmann. A summary of thesa 
statistics is as follows : 
Sold in the New York markets. - - -. . ._ - --. ._- .-. . -. - - - -  . - - - - -  .. - __. ._ . __. 7YG, 312 
Additional catch in the Upper HuGson - - -. -. - .-. - - - - - - . - - - -  - . -. . - - - - . - -. 276,273 
Additional catch in the Lower Hudson. .-.--. ..-.-- ------  - - - - - -  - - - -  ....-. 102,250 -- 

Total . - -. . - - - - -. . - - - - . - - -. - - - - - . - - - .-- - - -  - - - - - - - - - - - - - - - - - - - - - - - - - 1,174, e36 

The average price of the catch for the season was $15 per hundred, 
making the total value of the catch a t  wholesale prices $176,226.26. 

Froin information received from fishermen and shippers i t  seems that 
the catch in the upper portion of the river shows a decrease of about 
40 per cent as compared with the previous five years, and between 
Albauy and Barrytown the catch this year as compared with that of 
five years ago is one-half less, and with ten years shows a decrease of 
about two-thirds. Less fishing is done on this account, some grounds 
being entirely abandoned, and others but partially fished. South of 
Barrytown, however, there is a2 iucrense iU the number of nets and 
fishermen, which makes it all the more difficult for tho shad to reach 
their natural spnwniug groumls. 

The fishermen report the season also 8 poor one iu the lower part of 
the river, tho principal reason given b(?iIlg the cold weather during the 
early part of the mason, when the best Catches atre usually made. Dur- 
ing the early run of the fish, moreover, the nets were mor0 or less 
choked up with a weed or grass (Called " oakum I)) from the bottom, 
which occasioned great inconvenieiice and prevented the taking of 
many fish. More shad were taken by drift-nets and fykes in shallow 
water and on tho flats than €or several years before. This is perhaps 
due to the fish leaving the culd deep mater and seeking for warmth in 
the shallow waters. 

\ 

BROOKLYN, N. Y., August 13,1S85. 
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?)O.--ISEFORT ON TIIE BIIAD W O R K  O F  TIIE STEAi?IER LOOICOUT 
D U R I N G  TEIE S E A S O N  O F  1HS6. 

B y  Rlatc JARBIES A. SRILTII, U. s. N., Commaniding. 

[Abstract. ] 

The work iu gathering, transferring, and hatching the spawn and 
depositing the fry of shad, performed by tho U. S. Fish Commission 
steamer Lookout during the siasou of lSSG, covered tho time from April 
27 to May 23, inclusive. The greater part of the eggs obtained came 
from the Delaware River, but about one-third were gathered a t  the 
northern end of Chesapeake Bay and its inflowing streams. Most of 
the eggs were trausferred to Battery Sttttion or to the Fish Hawk, 
while some were hatched on board and deposited from the Lookout. 
During the season 3,000,000 fry were received from Battery Station and 
deposited in the tributaries of the  Upper Chesapeake. 

The season's work began 011 April 27 in the mouth of the Susquehanns 
River, where the floats and gill-boats were visited, but no ripe spawn 
mas obtained. On the 29th received 500,000 shad fry from Battory 
Station and deposited thein in the month of North East River. Prom 
the gill-boats in this vicinity obtained 620,000 eggs, which were trans- 
ferred the next day to Battory Station. On the 30th left this station, 
passed through the Chesapeake and Delaware Canal to the Delaware 
Eiver, communicated with some of the fishing.shores, and late a t  night ' 

auchored off Gloucester City, N. J., a few miles below Philadelphia, 
which was a convenient point froin which tovisit many of the most im- 
portant shad fisheries in the river. 

On May 3 went to Wilmington, Del., for tlie purpose of having some 
repairs made, but returned to the spawn-taking work on tlie river dur- 
ing the afternoon. On the 5th the Fish Hawk arrived, and tho Look- 
out received orders to co-operato with her in gathering Rpawn, in 
obedience to which, the work mas carried on conjointly for several days. 
On the Sth passed through the canal to CIiesapeaLte Bay, and proceeded 
to Battery Station. 

On May 10 Commissioner S. F. Baird aud Assistant Oominissioner 
T. 13. Perguson came on board at Havro (le Grace, and were taken to 
Battery Station. All the eggs obtained during the last few days were 
transferred to the station, and several deposits were made on tlmt and 
subsequent days in the Susquehanna, North Zast, and Sassafras Rivers, 
of' fry received from the station. Blany of the fishing-shores and gill- 
ers in this region were visited almost daily, but comparatively small 
number8 of eggs were twlien, as the shad were becomiug scarce, and 
these mom duly transferred to the station, On the 15th proceeded to 
Baltimore. 



296 BULLETIN OF THE UNITED STATES FISH COMMISSION.  

On May 18 left Baltimore and returned to Battery Station, where the 
gathering and t,ransferring of spawn were resumed. On the 22d some 
of the fisheries had ceased operations and most of the gillers on tho 
east side of the bay had rrtopped fishing for ths  season, so the spawn. 
takers from the Lookout were sent gut to gather spawn in the immedi- 
ate vicinity of the station and to attend the gillers above the station, 
which resulted in getting 218,000 eggs on the 22d and 23d. 

On May 23, as the fishing season was about ended, orders were re- 
ceived to discontinue the operations by the Lookout. 

Appended will be found tables giving records of the shad operations 
during the season and of meteorological observations made in the vi- 
cinity of Havre de Grace and on the Delaware River during a portion 
6f tho month of May. The total number of eggs procured by the crew 
of the vessel was 4,561,000. 

TABLE I.-Record of shad operations conducted itear Haure de Grace, Md . ,  and on the 
Delaware River, on the U. S. l%sh Commission steamer Lookout. 

- Ob* Whence obtained. 
6 tained. - W s 
_- 

Dste. 
$::\. Number. Place. 

--- 
1886. 

Apr. 29 

30 
may 1 

2 
3 
4 
5 
6 
7 

8 
9 

YO 

11 

12 
13 

14 
15 
10 
17 
18 
19 
20 
21 
22 
23 

Total. 
c_ 

11 520,000 North East River. 

5 185,000 Delaware River.. 

6 222,000 Delaware Rivbr.. 

................................................................ ................................................................ 
14 904,000 ...... do 

11 500,000 do 
12 672,000 ...... do ..................... 
11 037,000 ...... do ...... ..................... 

................................................................ .................................................... 

............. Gillers. ........... 

2 84,000 North East River. 

1 25,000 ...... do ........... 
6 222,000 ...... do ........... 
3 110,000 ._ ._ . .do ........... ............................................................... ............................................................... ................................................................ 
1 40,000 North East River. 

4 130,000 North East River. 

4 103,000 ...... do .......... 
5 115,000 ...... do ........... 

................................................... 
B 83,000 ...... do ........... 

I 
- __- 
99 4,661,000 .................... 

I Transfefred to- Fish deposited. l l  

620,000 .......... *504 000 Mouth of NorthEaet 
River. ................................ 

.............. -1 ................ .......................................... .......................................... ........... 1,156,000 
600,000 150,000 Opposite Bill ings- gi:;r. Delaware 

50,000 In channel oppo. 
site Uattkrg Sat- 
tion 

992,000 ......... 110,000 In cjlannol oppo- 
aite Battirrg Sta- 
tion. 

84,000 .......... *1,500,000 NorthEastRiver, be- 
tween Car enter's 
Point an]s Red 
Bank. 

222,000 .......... *I, 000,000 0 posito Ordinary 
hoint ~aseafras 
Rive:. 

25,000 ..................... 

110,000 ..................... 

4% 000 ..................... 
130,000 ..................... 
103,000 ..................... 
115,000 ..................... 

2,433,000 1,656,000 3,810,000 

:. ........... 
83,000 ..................... 
----- 
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75 
18 
80 
GO 
69 
76 
78 

TABLE 11.-Record of tenperalure obaei*vations made ut Havla de Grace, Ma., and on the 
Delaware Biver, on the U. S. Piah Conmiasion steamer Lookout, from M a y  1 20 N a y  10, 
1886. 

64 
62 
68 
64 
58 
70 ........ 

I I I  

Wind, intensity. 

GO 
01 
Gl 
0'2 
Gl 
68 
GO 

4 
6 
G 
7 
8 
0 
10 

62 
62 
64 
63 
(13 
03 
62 

06 
GG 
70 
07 
64 
GO 
66 

60 
GO 
G l  
01 
01 
68 
GO 

ao 
02 
G3 
63 
63 
63 
62; __.  

..do ....... 
cloudy 
Clear ... 
Cloudy . 
Clear ... 
Cloudy . 

60 59 
60 ...... GO 59 

do . i-. ... .ao .... 
Rain.. .. 
Cloudy - 
Clear..- 

.-.do . . -. 

GI 
02 
61 
Gl 
60 
01 ....... 

Date. 

1886. 
Mey 1' 

2 
3 
4 
6 
G 
7 
8 
0 
10 

8e.m. 4p.m. ?$:$; 8a.m. 4p.yti!$$: 8a.m.  4p.m. ",::E 
-__.---__.- 

NE. NE. NE. 0 8 0 Flood ...... Ebb ...... Wood. 
NE. NE. NE. 8 6 4 Ebb ........... do ...... Do. 
(?elm. SIT. sw. 0 1 2 ... do. .......... do ...... Do. sw. ssw. s. 1 a 2 .. .do. ......... .do ...... Do. 
SW. SW. SE. 4 7 3 .. .do. ......... .(IO ...... DO. 
NE. NW. S. 1 1 I .. .do. ......... .a0 ...... DO. 
E. NE. NE. 3 3 10 ... do ........ Flood ...... Do. 
NE. NE. NW. 4 10 3 ... do ........ Ebb ...... Do. 
NW. Calm. Calm. 3 0 0 .. .do.. ........ .do ...... Do. 
SE. CdN. .......... 2 0 .......... .do.. ......... do ...... 

61 
62 
01 
61 
50 
GO ...... 

~~ 

Condition O f  sky. 

..do ... Part1 
Clonl y 

..do .... 1 Cloud: 1 
OVeM'at. 
Clear. 

Do. 

Cloudy. 
Overo st. 
Clear. 
Rnin. 
Cloudy. 

Do. 

State of tide. 

OL-ClATOIS OF SHAD I N  CONNEUTICIOT BOR 1886. 

B y  ROBERT B. CWALXER. 

The statistics of the catch of shad for the year 1886 in the State of 
Connecticut are as follows : 

POUND BISEERIES. 

From the mouth of the Connecticut River to  New Haven Harbor: 
15 traps in Slaybrook .......................................... 23,200 
22 traps in Westbrook ......................................... 34,300 
11 traps in Clinton. ........................................... 12,400 
10 traps in Madison ........................................... 5,100 
7 traps in  Guilford ........................................... I, 100 
7 traps in Branford. .......................................... 3,300 
3 traps in East Haven ........................................ 800 

Total shore fisheries ............................................. 80,200 
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RIVER BISAERIBS. 

Thames River .____. ._____ ...____ .____. __._ .____. _____. ._._.. - _.___. 
Connecticut River and tributaries : 

Hauling-seines. - - - . - - -. . -. . . -. - ~ . . - - -. - - -. - - - - -. -. . 12,000 
Gill-nets : 

33 from Saybrook Bar to Esses Reach .___ _ _ _ _  ._ .__. 21,500 
5 at Essex Reach. .____. __. - .__. _ _ _  - .___ ___. . - - __.  2,500 
5 a t  Brockway’s Reach.. ~ __. .----. - _ _  - ___. . - - __. . 2, i o 0  
12 at Chester Reach - _ _ _ _  _ _ _ _  _ _ _ _  ._. __. _ _  - - _ _  _ _  ___.  ‘7,800 

Quinepioc River, 7 hauling-seines.. - - -’. _ -  - - . . - - . - - - - - . - - - - - - -. - -. - - 
Housatonic Rj.ver : 

12 hauling-seines. - - - - - - -. - _ _  - - - - -. ._ - - _. - - -. . - - -. 16, 800 
52 gilLnets. _ _  . - - - - - - - - - - - - -. - - . - - - - . - - . - - - - . . - - - -. - 8,000 

45 

, 

46,500 
3,000 

24,800 -- 

Total rivcr fisheries . .. . _ _  - - - - - - - - - - - . - . - - - -. - - -. . - - . . - - __. . . -. - - - 74,345 

Total catch of shad in the State -----. - - - -  .--. .____. _ _ _ _ _ _  .____. - 164,545 
-- 

The fishermen have no theory regarding the remarkable decrease in 
the catch of shad this year,* as t h e  weather and the condition of the 
water were what have always been considered favorable. The shad 
did not appear upon the coast in gchools as usual, hut the daily catch 
was very uniform, and the fish wcre large and good ; those weighing 
7 pounds were frequently taken. It is a remarkable fact that no ale- 
wives were seen in the Thames either before or during the season. The 
first shad was caught in the Couriecticut River, at Essex Beach, on April 
2; the next was caught in a gill-net, weight 5 ponnds; and tfhe first 
canght by the shore @hermen was in a pound 8 miles west of the mouth 
of the river, on kpril 16. Tliero mere none caught in the pounds di- ’ 

rectly a t  the rrionth of the Connecticut till April 24. The contract; 
price for t h e  season was 15 cents per shad, delivered a t  tho pacl<ing 
places. The average price of those sold by commission dealers was 25 
cents. 

As heretofore, the river fishernlcu speak Of thc dead shad and other 
fish Seen floating on the water. It is their OI~inion that i t  is cansecl by 
the pollution of the streams. 

SAYBROOK, CONN., August 20,lSSG. 

* An editorial in the Hartford Times of June 22, 1886, says : Tlic reasons given for 
the decrease are many and varied; bllt upon 0110 fact a11 fishcrmcn agree, that since 
the building of the n6w jettfies at Saybrook Point, very few shad have entered tihe 
Connecticut River. 

The Connecticut fiBh commissioncrs in t h i r  aiinual report for 1836 say : “It is dif- 
ficult to  account for these facts on any other tlieory than that  the number of s~tad is 
gradually decreasing in consequence of tshe increased demand for them and the con- 
stantlyimproving mothods of capturing tliem. In  other words, it is siniply II ques- 
tion whether tho natural propagation of the shad, combined with the operations 
of the cornniissioners along the coast in artificial hatching, shall prove snfflcient to 
supply the clemnnd of a coustantly increasing population.” 
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9%-NOTES ON THE PLED-SNAPPEEI P’IS€EERY. 

B y  J. W. COLLINS. 

The following iiotes relative to the past and present of the red-snap- 
per fishery on the coast of Florida are based 011 information gathered 
from Capt. Silas B. Latham, of Noaiik, Conn., who was one of the 
pioneers in this industry, and who still engages in i t  during the winter 
8eason. 

Fishiiig for red snappers on the west coast of Florida probably began 
some fifteen to twenty years previous to the civil mar. Capt. James 
Beeuy, a Connecticut fishermen, who used to go to tlie Gulf each minter 
in the smack Mississippi, beginning these trips nearly thirty years before 
the war, often told the following story of the beginning of the red- 
snapper fishery: 

‘(On one occasion when I was on my way to New Orlaans with a cargo 
oE beech fish (pompano, sheepshead, red-fish, &c.), I got becalffied when 
several miles of” shore. We hac1 just finished eating, and the cook came 
on deck and threw over some refuse from tlie table. The vessel lay 
motionless, and very soon many strange looking red fish were seen in 
the water alongside, eagerly feeding on the inaterial the cook had throwu 
overboard. We quickly baited some lines aud threw them out, and the 
ash bit as fast as we could haul them in. Xearly tmo hundred  nap 
pers were caught, which we took to New Orleans, where they sold like 
hot cakes.” 

Tho fishermen knew nothing of the off-shore grounds of tho Gulf a t  
that time, according to Captain Latham, who says that Captain Keeny 
and his crew did not even know that they were on soundiugs-that is? 
in less than 100 fathoms, where they caught the first red snappers. 
This lack of knowledgo of the soundings in tho Gulf delayed the dis- 
covery of the red-snapper banks, even after this accidental capture by 
Unptain Keeny. But wheu they were ultiinataly found, the snapper 
met with a €air demaud in the Southern markets. 

At tho start all fish of this species were taken only on welled res- 
Bels. If ths sinacks ran to Bow Orleans, the snappers were kept alive 
until the vessels entered t h e  Mississippi. A few hours lator, with the 
assistance of a tug, they would arrive a t  the city. 

Captain Latham says that he was the first to use ice in the Gulf fish- 
ery for the purpose of preserving fresh fish on board a vessel. I n  the 
spring of 1S68 he purchased 8 tons of ice to use on beach fish caught 
a t  Tampa Bay. He paid $25 per tou for the ice. He iced his cargo of 
Gsh, including a considerable number of red suappers which ho caught 
on his way from Tampa to Mobile. For this innovation, he was called 
the ‘6  mazy YanIcee.” 

For several years past, Captain Lathruin has fislicd on tho east side of 
ploride, landing his catch chiefly a t  ~arai i i iah for shipmont to New 
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Pork. He generally fishes for red snappers from off Cape Canavem 
southwardly to Indian Ricer, in 12 to 15 fathoms of water. Oompare- 
tively few snappers are caught north of Cape Canaveral, the grounds 
north of the cape being of little value in winter except for the capture 
of blackfish and various other species, most of which are not commer- 
cially valuable. 

The fishing-grounds on the Atlantic side differ materially from those 
on the west side of Plorida. While the favorite localities for red-snap- 
per fishing in the Gulf are generally depressions Qf the sea bottom, com- 
monly called “gullies7, by the fishermen, on the east coast the snapper 
is found most abundant on narrow coral ridges, which usually run paral- 
lel with the coast line, and are elevated 2 or 3 feet above the bottom 
immediately surrounding them. Some of these ridges are not more than 
100 feet wide, while others may be 300 feet wide or more. 

The methods of fishing differ somewhat from those commonly 0m- 
ployed in the Gulf. On the Atlantic side it is seldom that a vessel anch- 
ors, the common practice being to fish “at a drift.” Occasionally a 
‘6 bunch of fish ’7 is struck late in the day, and then it is usually the best 
plan to anchor a,nd hold on until next morning, when fishing can be re- 
sumed, for it seldom happens that red knappers bite so well at night as 
they a0 by daylight. 

Red snappers are not nearly so abundant on the east coast as they 
are on the west coast of Florida, but they average larger in size. A 
vessel carrying a crew of seven men will make a trip in about two 
weeks, and an average fare mill be about 6,000 pounds. 

The Oonnecticut vessels fishing on the east coast generally carry from 
home several barrels of salt menhaden for a reserve supply of bait. 
The greater part of the bait, however, is obtained ou the fishing-grounds, 
refuse fish being used for this purpose, among which sharks are highly 
esteemed. Sometimes bait is obtained from the fish-traps along the 
coast. 

The food of the snapper is various. Captain Latham says he has often 
caught snappers off the Saint John’s River, Florida, which, after. being 
taken on deck, disgorged small mackerel of “spike” size, which he 
thought were of the common species (ScoinBer scombrw). 

The New York and Connecticut vessels generally ship their fish 
through to New York, where their agents dispose of the catch. The 
price received for the fish is governed by the supply and demand, and 
is influenced to a lesser extent by the size of the fish, a small red snap- 
per being relatively much more valuable than a large one. 
GLOUCESTER, MASS,, November 30,1886. 
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‘ I)S.--CATCH O F  SHAD IN TIIE DELAWARE RIVER F O R  1885. 

Ry P. F. JANN. 

The statistics of the catch of shad in the Delaware River during the 
season of 1885 are as follows : 

S7bad catolr. of lea. 
Caught in gill-nets and sent to  Philadelphia ._____ ._.. .___. .____. 502,786 
Caught in seines and sent to Philadelphia __.- ._._ - _ _ _ _  .__ .-- __._ 242,710 

Sold at Chester, Marcus Ilook, and Wilmiugton ..___. .____. .____. 200,000 , 

Sold at Penn’s Grove, N. J .____. ___. .__. - _ _ _ _  _ _ _ _ _ _  .___ _ _ _ _  .____. 55,000 
Sold at Pennsville, N. J ___. _ _ _ _ _ _  ..___. .___ ____. _ _ _ _  _ _ _ _  .___ _ _ _ _  15,000 
Sold at Trenton, Beverly, Billingsport, Burlington, &c. .. ___. - - -. 76,000 
Shipped from Stow Crook to New York City. - ____. __-.- .----. ._-. .___ .___ 

745,496 

345,000 
50,000 

Total .__ __ .  .___-_ _ _ _ _  _ _ _ _ _ _  ._____ ____.. .___ ______. ._-_-- _ _ _ _  _ _ _  __. 1,140,496 

Shad were received at  Philadelphia from April 9 to June 10. The 
largest number on any one day. mas on April 29, when 71,GOS shad were 
brought to the Philadelphia markets. The average price during the 
season mas about $22.60 per hundred. The total catch of 1,140,496 is 
the largest that has been known on the Delaware for several years. 

BHILADELPIIIA, PA., Jacno 24, 1856. 

04.--CATUIL O B  811AD IN TIIE WELAWARE ECIVER FOR 1886. 

B y  P. F. JANN. 

The statistics of the catch of shad in the Delaware Rivor during the 
Season of 1886 are as follows : 

Skad caich of 1886. 

Caught in gill-nets and bent to  Philadelphia ._ - ._. - _ _ _  - .-,- __. .. _--. 347,494 
Caught in seines and sent to  Philaclelphia ..___. .____. .___.. ..._.. . 191,623 
Sold at Chester, Pa - - - - - - -. . . *. . . . . -. - _ _  -. . __. . -- -. 120,000 
sold at Marcus Hook, P a  ..___. _ _  - - .____. . _ _ _ _ _  ._____ .__. ._ ._-. ___. 50,000 
Sold at Wilmington, Del .____. .____. _ _ _ _  ...___ __._.. __._-. .... -... 7’0,000 
Sold at Penn’s Grove, N. J . - - -. . . - - - -. . - - - - - - -. . . -. - -. . - - - -. - - - - - - . 30,000 
Bold at Pennsville, N. J - - -. . - - - -. . . - - . -. --. . - - -. . . . . . . . . - - -. . . - - - . 10,000 
sold at Trenton, Beverly, Billingsport, Burlington, &o. .. - -. . . - - - - - 25,000 

shipped from Stow Creek to  Now York _ _ _ _  ___. .... .... .. _____. .._._. _.____ 

539,017 -- 
. -. 

-- 305,000 
30,000 

Total. __. ._._ .... .._. .___..! --..-...-.. .... . .... .... ..._.. .... ...... 874,017 
-. 
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The catch for the Delaware in 1886 shows a considerable falling off, 
while the southern catch and that in the Hudson River show an in- 
crease. The gains in the diEerent sections depend much upon the 
weather. Elizabeth City, N. C., and vicinity, had an exceedingly good 
catch, while considerable amounts were taken in South Carolina and 
Florida. 

PHILADELPHIA, PA., Ju7y 20,lSSG. 

9 5 . - D I S T R I I S U T I O N  O F  B I I A D  P R Y  D U R I N G  1886. 

B y  M. RPcDONALD. 

The total distribution) of shad fry for the season of lSSG amounts to 
over 90,000,000. As the e~it~ire number of shad taken for market is 
somethfng less than G,000,000, i t  will be seen that Sor every shad taken 
from the waters this season for market, there have been artificially 
hatched and returned to the waters fifteen young shad. Assuming 
that the entire cost of' ptoduction and distribution has been $20,000 
(and it will not exceed this), the young fish have been produced and dis- 
tributed over the entire United States a t  a rate Of about $215 for w mil- 
lion, or about forty-six fry for a cent. 

Another interesting fact to note is that for the entire time up to and 
including 1882 there mere produced 200,000,000 Young shad ; while for 
1888 alone the total was over 90,000,000. This indicates that me are 
certainly getting to a point where the work may be regarded as profit- 
able from a commercial standpoint. 

The following is 8 summary of the shad distributed during the season 
of 1SS6, arranged ,by river basins : 

2,534,000 
749,000 

2,312,000 
21,618,000 
52,560,000 
1,990,000 
4,183,000 
4,758,000 
850,000 
850,000 

Tota l  __.___.____.._.-.-- --...-.--------..---.. ..--....--....--.. 92,404,000 

WASHINGTON, D. O., July 21,1886. 
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I)B. -DESCRJPTION OR CARP P O N D S  AND WATEIC GATE. 

B y  JULIUS GIZOSS. 

CARP PONDS.-Pond No. 1 is a spawning pond, 150 by 175 feet. This 
slopes from 1 inch to S feet in depth, aiid is supplied with spring water, 
which is brought about 1,200 feet in tile pipes. 

Pond No. 2 is a little hatching pond, 40 by 50 feet, which slopes from 
1 inch to 3 feet in depth, and receives its water from No. 1, while its 
outflow empties into No. 3. 

Pond No. 3 is a raising or stock pond, 200 by 300 feet, sloping from 
6 inches to S feet, and supplied with water from a creek. 

I have found that the best way of transferring tho eggs from No. 1 to 
NO. 2 is by putting live cedar brush iiito the spawning pond, and after 
the eggs are deposited they can easily be removed to the hatching pond. 

When the ponds are to be drained, all three empty into a creek which 
flows near by, and is several feet lower than the ponds. When No. 1 is 
drained to take out the young fish, the old ones are put into No. 2,  where 
they remain until all necessary repairs have been made. No. 1 is then 
filled to half its depth with back-water from No. 3, a fine strainer being 
kept in the inflow to prevent intruders from coming in with the back- 
water, while the spring fills the remainder of the pond. The spawning 
fish are then replaced in No. 1. 

WATER GATE.-At the oiitflow of a carp pond there is apt to be sonlo 
trouble, caused by leakage or by mnskratsor crawfish making holes in the 
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dike. This may usually be avoided by constructing the outflow in t<he 
following way : In  the middle of the dike, where the oufflow goes 
through, a partition wall should be built of good oak plank, as shown 
in the sketch. 

A is a box of %inch oak plank, about 8 or 10 inches square, and long 
enough to pass underneath the dike. B is the overflow. 

C is the opening for draining the pond, while D is a board acting as 
a lever to open and close 0. This lever must work very easily. 

is a screw-bolt fastened below. 
F is a little board &inch thick, sufficient to cover the opening C. 
G is another screw-bolt similar to E. When the lever is in perpen- 

dicular position, the bolt is put through and the nut screwed on, making 
the opening C water-tight. 

COLUMBIA, ILL., October 18, 1886.’ 

O’I.--ARIERICAN I.”181I I N  N E W  ZEALANI).* 

Tho authorities of New Zealand have sent to America for the ova of 
the landlocked salmon, the rainbow or California trout, the whitefish, 
and a fresh stock of the brook trout. The rainbow trout (8almo irideus) 
will probably be an exceedillgly valuable addition to the salmonoids in 
the waters of New Zealand, as i t  endures a high temperature, is not de- 
structivc to its own kind, is a splendid food-fish, and affords good sport. 

During 1850 and 1881 about 770 of the American brook trout (8al- 
velinus fontinalis) mere distributed among three of the rivers of New 
Zealand. No result has yet been reported from these; but the adult 
fish in the care of the Acclimatization Society have done remarkably 
well and produced a large quantity of ova, which, in spite of several 
mishaps, has resulted in about 2,500 fry being placed in a race. It is 
intended to keep the most Of these fry until they are yearlings, and 
thus replenish the stock of parent fish. 

A number of the American catfish (Amiurus catus) were originally 
imported into Auckland from America in 1879; and they are now abun- 
dant in St. John’s Lake and other waters. During last year Captain 
Pairchild brought a few to Dr. Hector, who liberated 30 in Mr. Percy” 
pond at Petone. They are Said to be 8 harmless fi.ah, of fair edible 
qualities, growing to a large size in waters unsuitable for Salmonidm, and 
easy of capture. 

Since 1875 nearly 10,000 fry of the California salmon (Salmo quinnat) 
have been distributed to such localities about the islands as seemed 
most suitable for the acclimatization and growth of this species. 

Large shipments of the Atlantic salmon (Balm0 salar) have been ob- 
tained from England, especially from the Tweed j and since the last 
annual meeting 19,400 fry have been hatched and liberated. 

* Extracted from the annual report of the Wellington and Wairarapa Acclimatiza- 
tion Society, September, 1886. 

. 
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Vol.  VI,  No. 20. Washiagton, D. @. Nov. 24, 1866. 
_ _ ~  

I 1883. Vnlue in 1884 com- 
pared with 1883. 1884. 

Kind. 

Quantity. 

Cod ........... ..._..p ounda.. 
Horrin- ................ do. ... 
hIncko&l. ............ ..do. ... 
sardines . .i. ........ number.. 
Anchovies . . . . . . . . . .p ounds.. 
Other fish .............. do.. .. . . -. . -. . ~ ~ *. .numbor.. 

Other shell-ash.. ...... .do.. .. 
Lobsters, &o.. ..... .numbor.. 
Slirimps ............ .pounds.. 
blnrino fertilizors.. . .cu. foet. .  

Ptcrs llssels ........... ..buahola.. 

Total ......................... 

75, 
81, 
14, 

1,148, 
4, 

110, 
157, 
1, 

1, 
2, 

80, -- 

834,358 
248,706 
624,102 
355 078 
013: 076 
376,405 

037 52U 
825: 800 
712 885 
002: 094 
722,455 

om,  240 

-- ........ 

?xfnckerel ...... ......p ounds.. 
Sardines.. .......... number.. 
Anchovioa. ......... .pounds.. 
Other flsh ............ . .do..  .. 
Lobsters g o .  ...... .numbor.. 
Allachee I ............... do..  .. 
Other shol~flsh ..... bushels.. 
Shrimps. ...... ......p ounds.. 
Bonitos ................ do.. .. 

Mussels.. .......... .bushels .. 
Tunnies ................ do. ... 
kill . .  ................ .do.. .. 
OSstera ............. number.. 

Total ................................ 

Value. Quantity. Value. Increase. Decrease. -7 I 1-1- 

700,411 
181,028,22? 

820,451 
0, lp5,807 

L7,542 
20,011,120 

101 
40,429 
38,002 
7,710 

ZD, 087 
248 

100,450 -- 

$2,643,332 

712 487 
1,720, 844 

201,354 
7,043,843 

1,7023 049 

330,772 
390,540 
246,184 
628,184 
305,080 

1,118, 010 

435,744 

27,125 
2,151 

184 
4,223 

I ,  184 

170 

.......... .......... 

.......... 

1~,000 

.......... .......... 

.......... $841,844 .......... 820,100 
$0,102 .......... .......... 2,101,188 
23,801 .......... 
129,308 ......... ......... 100,078 

.......... 150,500 
20,502 .......... 
04,176 .......... 
80, 085 .......... 
37,057 .......... 

.......... 
go,a2a 

8,036 .......... _ _  -. . ~. . -. 
18,666 .......... .......... 

.......... 
60,612 

248 

.......... 

.......... 

............ .......... 

TABLE 11.-Quantity and valne of the sea fisheries of Algwia in 1883 and 1884. 

I Vdue in 1884 com- 
pared with 1883. I 1883. 1834. 

I Quantity. 

Kind. 

Value. I Quantity. I Valuo. Incrense. Deorease. I I  
$07 753 
184: 508 
34,455 
350,443 
12,890 
43,874 

383 
8,270 
14,024 
7,724 
43,437 

505 
730 _____-_ ----- 

730,044 1 ...... .1.. . .I 724,010 1 ..........I 14,134 

* For an article on this subject, see I". C. Bulletin for 1886, p. 219. 

Bull. U. S. F. C., 86--20 
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EXPORTS OF FISHERY PRODUCTS FROM NoRwAY.-The total value 
of the exportation of fishery products from Norway, calculated at 
the wholesale prices paid a t  the ports of exportation, and hence in- 
clusive of the Norwegian profit, was, from 1866 to 1884, ailnually 
about 42,000,000 crowns [$11,256,000]. Norway therefore receives 
every year about the same sum for fish which Germany pays annually 
for fish imported from abroad. The lowest sum, 20,000,000 crowns 
[$7,772,000], realized from the exportation of fish was in 1868, and the 
largest, 50,000,000 crowns [$13,400,000], was in 1881. From the year 
1870 exportation has gradually increased. Of the total value of fish 
exported, 27,500,000 crowns [$7,370,000], or G5 per cent, mere received 
for the products of the cod fisheries, namely, “klip-fish,” stock-fish,” 
cod-liver oil, roe, fish-flour, guano, &c. ; while the products of the herring 
fisheries (salt and smoked herring au!l anchovies) represented 32 per 
cent, or 13,250,000 crowxis [$3,551,000] ; and other fish 3 per cent, or 
1,340,000 crowns [$350,120], as follows : 434,000 crowns [$116,312] for 
fresh salmon, 501,000 crowns [$134,268] for fresh mackerel, arid 405,000 
crowns [$108,540] for lobsters. The increase in the exportation of sal- 
mon and mackerel has been very cohsiderable since 1876, principally 
owing to better methods of proserving these fish. 

The principal ports of exportation are Bergen (“stock-fish,” cod-liver 
oil, roe, and salt herring), Christiansund (“ klip-fish” and fish-guano), 
Christiansand and Farsund (salmon, mackerel, and lobsters), Bod in 
Northland and Vadsae in Finmark (fish-guano). 

The following are the principal countries to which Norway exports 
fish : 6‘ Elip-fish” to Spain; ‘ 6  stock-fish” to Italy, Austria, Sweden, and 
Hclland; salt herring to Germany and Sweden; mackerel, salmon, and 
lobsters to Greet Britain ; cod-liver oil to Germany and Holland; roe 
to France; and fish-gnano to Great Britain and Germany. 

principally carried on in the Skager Rack end the North Sea. North 
of Cape Stat very few are caught, and nolie a t  all in the Polar Sea. 
They are caught in fish-pots. Prom 1s70 to 1884 the average anniitll 
yield was 1,175,000 lobsters, ralned at 401,000 crowns [$107,4GS]. The 
greater portion is shipped to EnglaucL 

The Norwegian oyster fisneries, carried on priucipnily in the Skager 
Rack, are inconsiderable, and yield aililUally about 240 hectoliters [679 
bushels], valued at 6,900 crowns [$1,549.20]. 

COD FISHERIES AT SAINT PIERRE.-RepOrtS from the French colony 
of Saint Pierre and Miquelon show that the cod fishermeu there hare been 
very successful in the a,mount of their catch. Five hundred boats have 
been engaged by them in trnnsporting their fish ; and 13,000 quiutalu 
of cod had been taken to Halifax up to September 15, The price was 
less than $2 per qnintsl, a figure that is uuprecedentedIy low. [From 
the French Jloniteur de In Piscicultiirc, kc., 2d Sear, No. 20. J’aris, Sep. 
tember 18, 1886.1 

LOBSTERS AND OYSTERS IN NORWAY.-The lobster fisheries are also 
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to the State Department, from the United States consulate, at Leith 
(Edinburgh), Scotland, August 10, 18SG, Consul Oscar Malmros spoke 
of obtaining an equipment for preserving fish by the “Roosen” process, 
which was to be shipped to the Smithsonian Institution, and inclosed 
an itrticle from the Fish Trades Gazette, of London, July 31,18SG, from 
which the following extract is made : 

The Roosen process is now pretty well known in England, and i t  
is generally accepted as being by fw the most successful attempt to 
keep fish not only fresh, but also sweet, wholesome, and attracti.c-e for 
long periods. The process, it may be added, is not confined to fish, but 
has been applied with equal success to meat, game, fruit, &c. Esperi- 
ments have been carried out in Scotland, and public demonstrations of 
the value of the process made in Edinburgh and Glilsgow, where its 
merits have been recognized by the very highest authorities on the 
subjects of fishing and the fish trade. Messrs. Dufresne CQ; Liiders, 
the agents of 3lr. August R. Roosen, of Hamburg, the inventor of the 
process, lately decided that i t  would be well to make the process better 
known in London, and accordingly invited a number of representatire 
guests to witness the opening of sereral casks of !ish preserved by the 
Roosen process, and to tast8e the same when cooked. There was an 
excellent response to the invitation, the guests including many fmnons 
authorities in science and in medicine, as well as others holding impor- 
tant govrrniuental positions or being connected with commerce, not 
only in England, but also in the colonies and Indian Empire. Two 
casks, wiiich had been closed for seventeen dags, mere opeiiecl before 
this company, aud the fish when taken out were found to be perfectly 
sweet, and fi esh, bright looking, and as attractive as the dsy they were 
caught. On being eaten they were pronounced excellent, and the ad- 
vautnges of the process were highly commended. 

It may be as well to giye a, brief description of the principles of the 
now famous Roosen process. For many years the value of‘ boracic 
acid has been recognized as a preservative ageut, but i t  has been left 
for a German scientist to discover how properly to apply i t  and rid it 
of all obnoxious properties or effects. This end is accomplished in the 
following manner: A strong cask of iron with an adjustable lid is 
provicicd, something like t h e  well-knomn cans used for conveying mill;, 
but congiderably larger. In this galvanized-iron barrel are placed a 
certaiu proportion of water and a quantity of boracic and tartaric acid. 
The latter chemical has tho effect of removing tho slightest taste of the 
boracic acid, which, by the may, is perfectly harmless and even health- 
giving. The fresh fish am then placed in tlie liquid, as many as the 
ciitik will conveniently hold. The lid, which is fitted with a large india- 
rubber ring, so as to niuke i t  perfectly air aud mater tight, is nov  ad- 

* Fsr previous articles OII this subject, Bee Fish Commission Bulletin for 18%, pp. 
65 nud 10% 

THE l<OOSEN PROCESS OF PRESERVING  FISH.*-^ dispatch NO. 79 
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justed and secured. A sinall portable force-pump is next fixed to ahole 
i n  tlie lid, and the water is lwmped into the cask, expelling a11 air, 
jvliich escapes at  ciiiotlier little hole in the lid. As soon as the cask is 
completely full and the air errpelled the water begins to flow through 
the latter aperture. An air.tight cap is then screwed tightly on this 
hole to preveut  an^ further escape. Then the pump is once more set 
t o  work forcing in mater, until a gauge affixed to the pump shows a 
pressure of 90 pounds to the square inch. By an ingenious contrivance 
the second hole in  the lid is now herinetically closed, and the force- 
pump removed. The c E a t  of the enormous pressure on the water is 
to drive the chemical right into the veins and tissues of the fish, and so 
prevent organic change in any part. So well is this done that the fish 
will kec.p for any length of time, and may be seut with perfect safety 
to any part of the world. 

A WAY O F  EXTERMINATING FISH I N  PINLAND.*-Eear the place where 
the L a p p  River flows out of Lake Kuortane its water is compressed be- 
tween two rocky mountaiu sides, and forms a little fall. I n  midsum- 
mer when the fish, especially the salmon which were strong enough, 
have reached a dike which blocks up nearly the entire river, and hare 
gathered near the fall, a dam is constructed in the pass, with a small 
opening which can be closed with a gate. A little lower and i u  calmer 
water an obstruction is placed across the river, also with an opening 
closed b r  a large net. The gate in the dike is now closed, the mater 
falls, and with i t  some of the fish go into t h e  net. The remaining fish 
are driven into it by pushing and  chasing then), or are caught with 
hand-nets,’or killed with all sorts of weapons. When all the water has 
Iun out, the net is taken up  and the upper gate is opened, whereby 
a number of fish are enticed to tho returriing water witliin the obstruc- 
tion. Tho same process is repeated several times within a few days. 
I n  consequence the water in the river several miles below ,begills to 
fall, and the few salmon which still ascend t h e  river gather in the holes, 
whence they either aro taken alive or are clubbed to  death, Men, 
women, and children engage in this work of destruction. The same 
scene8 are repeated every year duriug IzLidsuLLimer, just about the time 
when the bream has deposited its spawn. NO OIIA thinks of what is to 
become of this spawn, which thus for two d W S  lies dry, exposed to the 
sun and air, nor of all the j o u n g  fish which are thus destroyed. The 
fishermen meanwhile very naively express their surprise a t  thefact that 
the fisheries have decreased from year to Sear, so that th i s  year not a 
single salmon was caught. [Pronl Sporten, Hclsingfors, 1tussia, Sep- 
tember 15, 188G.J 

SPAWNING OF FISH IN cONPINEiMENT.--8oa-trOUt have been artifi- 
cially spawned with great success at the South Kensington aquarium, 
even from fish that had been kept in captivity for three yoars and had 
noyer visited the sea. The different species of tho SuZnzonida living in - 

* ’1 OcIrerZ ett#elte!” Tranelated fioni tho Swodish by HERMAN JACOBSON, 
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the tank are found to pair quite readily vith one anotlier. Fish in cap- 
tivity yield their ova much later than they do when iu a wild state, but 
of every thirty subjected to artificial existence, only one is, on the 
average, found to be barren. [From the Popular Science Monthly, New 
York, November, 1SS6, p. 143.1 

John slndersoa, writing to Prof. S. I?. Baird from Denham Green, Ediu- 
burgh, Scotland, on July 30 and September G ,  lSSG, speaks of the tak- 
ing of salmon eggs in Scotlmcl and of shipments to New Bealsucl, sub- 
stantially as follows : 

For many gears we in Scotland hare been taking our salmon ora, as 
I think, too late. There are five runs o f  salmon to each river duriug 
the year-coming iu March, May, JnlS, October, aud December-anti for 
forty years all the eggs have been tnken in December. Nom, i t  is im- 
possible that ova taken from a salmon in December should ever turn 
out early fry or salmon. It is not reasona,ble to look for early fry, if 
we hatch eggs only from late fish. I have also advised o cliauge of 
breed from oue river to anotlier ; and lieve suggested meaus for pre- 
serving :L greater percentage of the spawn and fry than is done under 
the present iiatural or even :irtificial couditious. 

I linre just heard from New Zealand, that the 2'3,000 salmon smolts, 
9 to 11 iriches long, raised from what Mr. Farr took out last year from 
the river Tweed, were plantetl in the Southlaud River in  Suiie, lSSG, 
and itre doing well. The salmon eggs seut out by  Sir Jnuies G. 1\Iait- 
laucl, which were tulreii frorn large salmon in December, 1SS5, mere so 
paralxzed with cold (I  suppose) that when the shells broke the fry 
conld not stretch themselves out, but continlied jri  a circular state for 
sonie time and theu died. It is thought that tho cold on the voyage 
mas too severe; while perhaps the eggs were uot far enongh advanced 
on being shipped, or were taken from too late fish. 

season's codfish,fleet arrived on October 11. This was the schooner 
Czar, which has macle three trips this season, as she also did last year. 
Tho~igh not the first vessel off this year, she was the first to return from 
tho fishiug-grounds, because her owners have established D fishing-stn- 
tion a t  Pirate Cove, at  one of the Shumagin  island^. There are sinal1 
vessels engaged in fishing off the islands all through the season, and 
the C z a ~  is used simply for transporting the fish from the islauds to 
Sari Francisco. Lynde & Hough, who have long been iu this trade, 
hero also this year established a fishing-station at tlie islands, the m& 
terials for which were sent up by tho &ago last January. As D result-, 
one of their vessels, tho Dashing Wore ,  made two trips this season. 
There were eleven vessels employed in the trade this year, tigainst 
twelve last year j but there were fourteen cargoes recciwd i l l  each year. 
The Shumagin isleucls we 2,500 miles northwest of Sail Francisco; the 

* For bta l is t icv  for 18b5, 800 Fish Colnlnissioll Biillotiu cor 1886, 13. 89. 

SALXON I N  SCOTLAND AND SIIIPiKENTS TO N E W  zEALAND.-$i?. 

CODFISB ON THE NOIC!L" PACIFIC COAST IN 1886.*-Ths Isst Of this 

-___.-- - 
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Behring Sea is about 3,500 miles, and the Olihotsk Sea is about 4,000 
miles distant. Some details of the business this year will be found in 
the annexed table : 

Dips of the hrorth Pacifio codfishfleet 04 1836. 

Constitution .................. .......................... Fremont 
Jane A. Balkonburg ................ 
Snn Luis .......................... 
Helen W. A m y .  .............. 
Arago. ........................ 
Czar (throe trips) .................... 
Dashinw Wavo (two trips) 
Franoic?Alioe ....................... 
Isabel ............................... 
John Hancock.. ..................... 

Total ...................................... 

Name of vessel. Class. I ::;$: I Destination. 

Barkentine ..... ........ ......... ...... ............... 140, COO do 35 do 
do ......... 35 ...... do ............... 

..do ......... 35 ..... .do ............... 
Bark ............ 35 Behrinp Sea. .......... 155 170,600 
Sohoonor ....... 15 Shuma-in Island8 .... 256 60,600 

do ......... 15 ...... do” ............... 155 205,000 .......... do ......... 16 ...... do ............... 162 108, OM) 
do ......... 18 Behring Sea.. ......... 103 GO, 000 
do ......... 18 Shumagin Island8 .... 180 E, 000 
do ......... 16 ...... do ................ 116 41,000 ---- -- 

273 ......................... 1, Gi8 I, 232,000 

Lgnde & Hon h .................................................................. 
N. Bichrtrd ...................................................................... 
A. Andorson & Co ................................................................ 

Todl ....................................................................... 

hLoCollsrn Fishng and Trading Company ........................................ 

The catch the past sea,son mas taken from the following localities: 
Shornagiu is laud^. ...................................................... 5GG, 000 
Behriug Sen.. 1 .......................................... 239,000 
Okhotsk Sea. ............................................................. 427,000 

................ 

G 
4 
3 
1 

Total ............................................................. 1,232,000 

The fourteen cargoes mere consigned to the following parties in San 
Frauci‘sco : 

Cargoes. 

-I - 
440,000 
435,000 
25U, 000 
92,000 

I, 232,000 
-- 

It is difticult to get at’ the  exact facts and figures in this fishcry, but 
the foregoing may be regarded as an accurate approximation. The aver- 
age weight of the fitlh this year mas 3 iiounds, which makes an aggre- 
gate of 1,848 tons for 1886. The number reported ia the sinsllest in 
five yeam, there having been a Steady falling off in tho catch reported 
for the past four rears. [From the San Francisco Bulletin, October 13, 
1886.1 

to calculations given in the Norwegian statistics of fisheries for 1880, 
there mere annually brought into the markets of the world, during the 
period from 1872 to  1878, not less than 153,600,000 salt and dried cod- 

* (‘ IKl~pf iech und Stockfieoh awf dem Wdtmarkte.” Froui reports of the sectiou of the 
German Fishery Association for the coast eucl high-sea fisheries, No. 9, Berlin, Septem- 
ber, 1886. Trauslated from the German by HERMAN JACOBSOX. 

CODFISH IN THE GREAT MARKETS OF TEE WORLD*.-According 
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fish, 50 to 75 going to a hundredweight j of this number 124,500,000 were 
“ l r l ip . f i~h ,~~ that is, codfish first salted and then dried; and 28,500,000 
were ‘( stock.fish,” that is, codfish not salted but simply dried. The lat- 
ter come exclusively from Norway. The most important cotintries from 
which codfish are exported annually are Norway, 63,600,000 (35,1CO,OOO 
“klip-fish,” and 2S,500,000 ‘‘ stock-fish”] ; Canada, 36,300,000, and New- 
foundland, 33,500,000. The remainder is exported from the United 
States, Iceland, France, Scotland, and Hollaud. Among the countries 
which import and c&nsume ‘6 lrlip-fish” and “ stock-fish 77 the Catholic 
countries of course rank first, Spain taking the lead with 37,000,000 per 
annum, and the West Indies with 37,700,000; next come Italy and Austria 
with a total of 18,400,000 j Brazil, 12,500,000 j Portugal, S,SOO,OOO ; and 
Great Britain and Ireland, 7,100,000. The remaining 31,000,000 are 
distributed among Sweden, Holland, the United States, South America, 
Germany, Denmark, lZussia, Pinland, Belgium, &c. Europe consumes 
about GO per cent of the entire quantity, and America 40 per cent. The 
total annual value of the “klip-fish and ‘‘ stock-fish 77 exported from 
Norway was, duriug the period from l8GG to 1834. on an average 
19,000,000 crowns [$5,092,000]. Taking the same average price for the 
L‘lilip-fish ? exported from other countries, the average annual value of 
the ‘( klip-fish 77 and 6‘ ~tocl ; - i ish~~ brouih t into the markets of the world, 
would be upwards of‘ $1G,GG0,000. Althongli this sum is of coiirso onIy 
an approximation, i t  nevertheless gives a fair idea of the great value 
to the human race of a single kind of fish, the cod. 

ANERICAN OATPISII IN G E R M A N Y . - ~ ~ ~ X  yon deln Borne writes from 
Berneuchen, Germany, on September 23, lSSG, stating that 011 that day 
he bad caught 310 little catfiihh, which mere the. youiig of those sebt over 
by the U. S. Fish Cornmission i n  July, 1SS5. 

FISH-CULTURE ON THE ~ R I S o I I E - ~ A P P . - ~ u p e ~ i ~ l  tenden t of Fisheries 
Hoffmann, of Pillau, East Prussia, in a commniiication on the applica- 
tion of fish-culture to the Friscbe-Hag, printed in the communications 
of the section for, the coast and high-sea fisheries, Berlin, June, ISSG, 
stated that the ponds at Stobbendorf, in which the first experiments 
wilh fish along the Frische-Haff mere carried on, were stocketl in spring 
with mature bream (Abramis branra) of both sexes. These became ac- 
customed to the water by the time they were ready to spawn ; and on 
several warm days deposited their spawn, so that a large quantity of 
fry could be raised. The young fr5 were fed with flour, and when suffi- 
ciently developed were gradually allowed to pass through the sluice- 
gates into the Frische-Haft‘. 

The seeming success of this experiment led to other attempts being 
made, aud thrce ponds were conscructed near the little town of Tolke- 
rnit and stocked with mature specimeus of Lucioperca sandra and fry of 
the Coregonus lavawtus. In slbite of tho greatest care, however, these 
experiinents proved R failure, as nothing more was seen af the young 
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Coregonzrs Zuvuretzis, which when placed in the pon(ls, were in excellent 
condition, nor mere any fry of the I;ucioperca sawlra observed. It is 
intended to make further experiments with mature breani, a n d  to re- 
peat the attempt with the lavaret ( Coregoizus lnvaretus). 
TURBOT AND soLE.--In April, 1SS0, five soles mliich had been sent 

from England reached New York, and mere taken charge of by Mi-. E. 
G. Blackford, m h o  deposited tlieni outside of Sandy Hook. In October, 
1881, out of’ a consignment of turbot ancl soles sent from England three 
soles and sis turbot sur\-ired. These mere trmsferrecl to the ocean in 
Sheep’s Head Bay, opposite the Oriental Hotel, in the presence of Mi.. 
Blackford and others ~ l ~ o  had been coureyed to tho spot by the U. S. 
revenue steamer U. S. Grant. 

In  order to ascertain whether any trace of the planting oE these fish 
could be found, the Fish Coinmission ‘steamer Fish Hawk visited the 
vicinity of Sencly Hook, October 2G, ISSG, and Capt. James A. Smith 
reports under date of November 4 that he made several hauls of tho 
beam-trawl about Coney Island, Bockaway, and Sniidy Hook, but did not 
succeed in capturiug any soles. From the refiise aid riibbish which 
caue up in the trawl (evidently offal from dunipiiig sc0m.s) he was of the 
opinion that if any soles existed ip the region they W O U I ~  iieturally seek 
a cleaner bottom. He thereforc made several hauls in the vicinity of 
Sandy Hook light-ship, but with no bettor SUCC~SS. 

A t  Boothbay, Me., I found two parties engaged hi pressiug fish locilllg 
known as ‘ 6  lryacks,” which I think will prove to be alewives, but which Z 
could not identify owing to tlic lack of fresh specinlens when I was there. 
Last year there mere two factories engaged in pressing ‘‘ Iiyacks,” a n d  
about 10,000 barrels were landed, in addition t o  large quantities caught 
by the mackerel fishermen and thromn away. This year tho 6‘ Icyacks 9 )  

appeared on the coast in great numbers about July 20; bat a few days 
later they disappeared, and have not been seen in large quantities 
since, though for the past fern week8 they are being taken in increasing 
numbers, the scliools being more or less mixed with large mackerel. 
Some iden of the size of the schools may be obtained from the fact that 
singIe hauls of 200 barrels have been macle. The fish are muoh fatter 
tliau is generally supposed, yielding between 2 and 3 gallons of oil to 
t h e  barrel; and the scrap is equal if not superior to that from menha- 
den, analyzing about 11 unita of ammonia. Tho ail is of good color, 
bnt i t  chills in colct weather. 

Thus fhr the 6 6  kyacks” have riot been sufficiently abundant to war- 
r a n t  the factory men in devoting their attention exclusively to this 
species; but the business is carried on profitably in connection with 
the shore-whaling for finbacks, which has become important. Last year 
five sinal1 steamers \yere engaged in this shore-whaling, the fleet land- 
ing part of the whales at Provincetown, Mass., ancl the rcmaiuder at 
the factories in Maine. About seventy-five whales were captured by 

PRESSING HYACICS AND SIIORE-WHALING FOR PINGACICS I N  MAINE,- 
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this fleet last year, and the carcasses of some of thew vere boiled and 
made into scrap, which sells when dried a t  $33 a ton, the only objection 
to i t  being the large percentage of oil vhich i t  contains. That macle to  
date averages about 25 per cent of oil. [Extract from a letter of Mr. 
R. Edward Earl1 to  Prof. S. F. Eaird, dated Gloucester, llass., Septem- 
ber 17, 1856.1 

SALMON PACKING ON THE COLUMBIA RWEE IN lfiSG.*-Tho salmon 
industry iswon the decline ou tlie Columbia River, the total pack for 
this season beiiig about 436,000 cases,t against 565,000 in 18S5, and 
G26,OOO in 1884. The main cause of this falling OE is owing to the greed 
of the fishermen. I n  former times the fish were caught the entire length 
of the river as far as the cascades, but by the wheel system in the rapids, 
and by the entrance at Astoria being almost completely blocked with 
nets, traps, and seines, not enough get through to  the spawning-grounds 
to keep u p  the supply. So persistelit are the gill-net fishermeii that  
boats go far out from the mouth of the river, and as a consequence many 
are  lost in the breakers on the treacherous sand-bar, which is a terror 
to  all navigators, even in the calmest weather. Fifty men have been 
lost this season iu this perilous business. 

There are four methods of fishing: By tlie wheels; the traps (called 
pounds on the New England shores); the seines, which are hauled by 
horse-power in the middle of tho stream at low tide; and the gill-nets, 
the latter being the most irnpoi taut,  both in the number of men elnplopd 
and in the catch. 

A t  Astoria, Orcg., where the Columbia is 12 miles wide, I boardcd a 
tugboat and explored tlie harbor and observed the fishing, folloaiug 
the uufortunate fish from the net until safely packed in poniid cans and 
cased ready for the Portlaud steamer. Tho number of inen engaged hi 
this coln1)arativelp iie\~? industry is estimated a t  twelve thousand, about 
one-third beiiig elnployed on the river and the balance in the canneries. 
Of the latter, fully three thousand are Chinamen. The labor societies, 
it is said, will cleinantl the expulsion of these Chiuese next year, vhich 
if successful, my informant said, mould coni@ the majorit8y of the pack- 
ers to close tlieir canneries. 

The perfection to which the ar t  of preparing this wholesome food for 
market has attained is the admiration bf all wlio inspect its workings 
in detail. I u  all of the packing hoases eleenliiiess is enforced from the 
dressing to the last act of filling the cam. Hence no one need fear to eat 
canned salmon, if packed by a reliable house under the factory label. 
Not 2% few packers, however, put  up wliat me called seconds,” which 
may be a poorer grade of fish called ‘‘ steel-heads,” or fish too long out 

* This is taken froni tho letter of‘ :I correspoudent to tho Journal, dated Trinidad, 
Colo., Allgllst 24, 1886. 

t Tho padr for lYSG, a.8 here given, is too miall. The figures meutioued for 1Ed4 and 
1885 may be regarded as appro~imi&teJy correct, thougli uot st,riotIg so. Seo Fish 
Colnuieviou Bulletin for 1986, p p  90, 139, nuil 286. 

t 

- 
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of the water. These g L  seconds” are sold to middlemen a t  a low price 
and put upon the market as genuine Columbia River stock, but under 
the label of some one not a packer. There are thirty-nine canneries on 
the river, but the number of brands on the market is legion. The 
packers near the mouth of the river are in the best position to furnish 
good stock, as owing to their nearness to the fishermen they can receive 
the fish within a few hours after being caught ; yet not a few have been 
twenty-fours dead before L 6  John Chin%man” ranges them .on the dis- 
secting table. There are but two canneries out of the thirty-nine that 
do in fact pack the fish fresh from the mater. [From the Journal and 
Courier, New Haven, Conn., September 1, 1856.1 

GROWTH OF SALMON AND wErITEFIsII.-The English National Fish 
Culture Association reports that its last year’s growth of newly-hatched 
salmon was 64 inches, and of whitefish 5 inches. [From the Popular 
Science Monthly, October, 1886, p. 864.1 

&U.NON AND TROUT AT THE Ik~cCLOUD RIVER STATION.-&lr. 
Loren W. Green, writing to Professor Baird from the United States 
trout ponds at Baird, Gal., on September 13, 1886, says substantially 
as  follows: 

Salmon in the McCioud River are now very numerous, being more 
abundant here probably than a t  otlier points in the river, on account of 
the two runs meeting. There is now a very uice run here, fresh from 
the ocean. The salmon of the large run which went up the river soiiiu 
time ago are now falling back in an exliaustecl condition, having depos- 
ited their spawn near the headwaters. Many of them are floating back 
dead and a great many more are in a dying condition. In nearly every 
case their tails are worn threadbare, their eyes sunk deep in tlieir heads, 
and their bodies covered with a thick coat of fungus. The fish of the 
up-going rim, which is now here, are fresh, bright, round, ancl fat;  
their eyes are bright and rounded out j and they are much above the 
average in size. The Indians are catching a good many and preparing 
them for their wiiiter Llse. One passed here yesterday with four which 
would weigh 30 pounds each. 1 h a w  WeighCd scvcral betwt.eii ti and 
40 pounds. 

Trout in the river seem rather scarce. The majority of those we are 
catching now are small, while those of much size seem poor. Very few 
young trout can be seen, except thoso we planted last spring. Near 
the places where we planted them they seem abundant, but a l  most 
other points only straggling trout are seen. A great many trout are 
being caught out of the river, and but comparatively few are being 
planted in their stead. 

HATCHING AND FEEDING OF ROCKY MOUNTAIN T R O U T . - - T ~  fol- 
lowing is extracted from a letter of Gordon Land, dated Nathrop, Colo., 
September 7,1886 : 
“1 believe that tlie Rocky 3lountaiu trout (flaalnzo virginalis) of this 
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State are very desirable fish for the trout breeder, inasmuch as they 
are summer spawners and grow rapidly, are easily taught to feed, and 
will readily take food from the bottom as well as in transit. They do 
uot bite each other as much as do the common brook trout (Saluelims 
fontinalis), aiid live quite harmoiiiously together. My experiencc this 
year in hatching their eggs was somewhat unusual. I took the spawn 
011 June 21, and in soveilteen days the eye-specks were plainly visible; 
in twenty-five days, or on J u I ~  16, they hatched. The temperature of 
the water varied from 520 Fahr. a t  night to 620 during the middle of 
the clay. Part, of the time the eggs were buried in mud from a Sreshet 
that had flooded my hatchery, but I did not lose m y  on that account. 
They feed like little pigs. I. never used water of so high a temperature 
b8Sore. 
either case the eggs did well, but mere of course longer i n  hahhinp 
The best results I erer had in Seeding mere a t  Buffdo Springs, in South 
Park [Park County, Colorado], where I fed them on finely chopped suck- 
ers-bones, fills, heads, entrails, aiid everything. The water was cold, 
440 Fahr., bnt ~ h e u  fed on suckers the trout grew at an astonishing 
rate j many of them, which I sold in the market a t  nine month8 old, 
averaged 4 and 5 ounces each, dressed. Had I possessed warmer water 
and such an abundauce of fish-food, I believe I could have done still 
better.” 

CATFISH AND SHAD IN UAI,xFoRNId.--;\lr. William Utter, writing 
from Campo Seco, Calaveres Countj, California, on August; 12, 1856, 
states that there aremillions of‘ catfish in the  Molielumue River, and tllat 
during the suiiiiner he had caught a iiumber of’ fine shad, some of them 
weighing as much as 3 pounds apiece. 

SPANISXI MACKEREL ABUNDANT IN SUMMER AT GALVESTON.-Mr. 
aenry  L. Labatt, writiiig from Galreston, Tex., on September 29,158G, 
says : 6‘ We htire sare sport liere in July and August catching Spanish 
mackerel with hooks a n d  lines. This fishing from the wharv& in our 
harbor is carried on duriug iiiidsuinmer with abundant results.” 

YOUNG SHAD IN TIIE HOUSATONIU RIYEIE, CONNEUTIUUT.-T~~ 
fish coiuniissioncrs o i  Connecticut, in a letter from New Haven, dated 
October 11, lWG, spoke of having forwarded to the U. S. Fish Commis- 
sion 40 young fish taken on October lo, with a hook, from the caual at 
the dam a t  Birmingham, on the Housetonic River, and asked whether 
the young fish were not probably some of the shad planted by the U. 
s. Fish Commission messeiiger above t h e  dam on i%y 21, 18SG. Dr. 
l‘arleton H. Bean, replying on October 22, stated that them young fish 
mere all shad. 

&AD IN THE MISSISSIPPI AT MEMPHI’S.-&b. m. W, McDowell, 
fish colnmissioiier for Tennessee, writing from Memphis, Tenn., Septem- 
ber 16,1886, says : ? Last April we caught 8 good many shad in the 
Mississippi River, iiear tho mouth of Wolf Riyer, about a mile above 

A t  niy other hatcheries the temperature was 450 and 520 j in , 
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Memphis, the daily catch continuing for i~ little over a week. This is 
eucouragiug, as shad mere never caught here before.:: 

111 a letter clatetl Rovember l G ,  lSSG, Mr. BiIcDowoll adds: “.A fish- 
dealer iiifornis me that his book shows that he bought shad caught here 
from the 15th to the 2Sth of ilfarch last, his purchases ‘amo~iiiting to 
about 55. From what I cau learn, the catch did not a t  any time exceed 100 
per day. The persons that caught them were not fishing for sliitd, nor 
were they in  the best places for such a catch, but they were after larger 
fish and the catch of’ diad mas merely iuciclental. There is uo doubt 
but that the fish in questiou wore actually shad, as the men mho bought 
them have dealt in the Atlantic coast shad for maiiy years. Hence, i t  
is evident that these fish are the results of plants made by the U. S .  
Fish Commission in the tributaries of the Mississippi.” 

Carp Culture Association, whose headquarters is a t  44 North Fourth 
street, Philaclclphia, was held October 14. Concerning it the secretary 
states: “The caterer carried out our instructions t o  the letter, and the 
result was that a select party of acknowledged epicures not only tasted 
but ate several pounds of carp without condimencs or seasoning of any 
descriptiou whatever. The verdict seemed to be unanimous that carp 
raised and treated accordiug to the system prevailing in this regiou is 
a first-class food-fish, excelled only by the Scdniortida. ancl superior to 
the domestic trout. 

((After some years of eqjerience we now know that the flavor of t h e  
carp depends upon the quality of the water they are in and the quality 
of food they cousume for two or three weeks prior to being served a t  
the table, ancl also upon t h e  method of their death. If they are taken 
directly from a muddy poud and allowed to smother and die a, liuger- 
ing death, the flavor will certiinly be a b trifle strong.’ If, on the other 
Laud, tlpy are takeu from their ponds two or three weeks before coming 
to the table, and placed in clean mater which uudergoes constant change, 
and are fcd ou clean, cooked vegetable food, almost ally graiii, or on 
bread, their flavor will be Second Only to the salinoii family, certainly 
fully equal to the far-famed shad; but they shoulcl be killed by thorough 
bleeding im:cediately upon being taken ~TOUI the vater.” 

CARP IN JAMES ItIVER.-Bh. W. I?. Page, writing from Lyuohburgh, 
Va., ou August 20, 1856, says : ‘‘ I have seeu several very fiue Gerinau 
carp taken from the James River a t  this place, one of which was a fe- 
male scale carp ZB inches long and weighing S pounds.” 

the Fish Cornmission oar at,Nemark, N. J., Novernber 10, 1856, arid re- 
ceived 600 carp, which he took to Steuley, N. J., aud deposited in the 
Passaic about midnight. The fish. were all in good condition. 

GROW TI^ O F  UARr.-The leather cerp referred to me, arid said to be 
six mouths old, mas raised iu the Goverument carp ponds a t  Washiug- 
ton, L). U. I t  is 0 inches long, 24 inclies deep, G$ inches in circumfer- 

EDIBLE QUALITIES O F  CARP.-The annual diuner O f  the Americau 

CARP PLANTED IN PASSAIC l*IVER.-->fI’. George Shepard Page met 
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ence, and weighs 52 ounces. It has beeu delirercd to a curator of the 
Natioual Museum for peservation in alcohol. [A. Howard Clark, Wash- 
ington, I). C., October 23, 1SS5.1 

GhxE QUALITIES O F  cARr. -&h.  A. Shinkle, president of the First 
?&atioii;il Bank of Corington, Ky., writes concerning the  gamo qnali- 
ties of cnrp, that as to the sport of catoliiug them he has uerer seeii their 
eqnal, as they exceed the black bass in strength, and that after hook- 
i n g  oiie he has beeu as  much as  fifteen minutes iu  gettiug i t  safely 
laii (led. 

How TO CAT~CH c n ~ ~ . - M n l ; t !  a thick mush of corn-meal, in which 
pleut,y of salt should be placed; cook it well j tie it' u p  in pieces of 
cheese-cloth from 14 to 2 inches sqnare, and pass a hook through the 
cloth, beiug careful that  it does iiot appear on the opposite side of the 
ball of mush. A small wire ~hou ld  be stretched along the dam or along 
the deepest and straightest edge of the poiid, and hooks suspended on 
cords 24 feet long, about 4 feet apart. The hooks shoulq just touch the 
side of the dam or bank wliich is most frequented by carp in search of 
food. The bait being ou t,he ground, carp can find and take hold of i t  
better. I use the bass-hook for this 1mrpofie, and h a w  cal@it several 
tha t  weighed from 24 to 3 ~)ou;ids. Care should be t a l w  in hiiIidliilg 
the fish, for, being very tender, their mouths may be torn. [E. 1). 
Brouster, Clayton, Missouri.] 

cauuot fiud aiiy other use for dead fish, or for the refuse. of fish, this 
material may profitably be gathered for ~nauure. It should be reinem- 
bered that  as me get ouly about 3 1)ouxiils of dried fish froin 13 l~oiuids 
of fit cod, so t h e  heap of refuse will shrink very iitnoh when transformed 
iuto manure. This is caused by the quaiitity of water (about SO per 
cent) container1 in the flesh mid body of the fish. Everybody linoms how 
a fish looks which is exposed to wind and s u u  aiid dries in the open 
air. 

Fishermen who ha re  a small piece of ground to cultivate, eren if i t  
is ouly a garden patch, are recommencled to gather the refuse froni the 
fisheries atid place i t  io a hole iu  the grouud. They thereby secure a 
valuable fertilizer, which, used judiciously, will amply repay them tor  
their trouble. Tho hole should bo dry at the bottom, : U I ~  about G feet 
cleep, long, and broad. IT the soil is sandy, it will be best to spread solno 
clay at thu bottom. On this there should be placet1 alw-er of aslies about 
10 iuches thick j on t h e  ashes spread a laj-er of fish for  nothe her 10 iiiches 
.or so, the fish I)eiiig spriiiblccl with fine lime. Thcu follonrs another layer 
of ashes, ariother of fish aud lime, and 80 011 until tho holo is full. It 
should bo covoreil with sod, the grassy sidct do\~umard, t i n d  fiiia115' the 
whole spreacl over with boarcIs, 011 which sowe heavy stones may be 
Platted. After six months tlie hole will contain cx~ellciit~ manure, which 
fiw be used or even sold. 

THE USE O F  FISH REFUSE AS Il!lAElJRE."-If for SOlnC 1'CRSOlI 0110 

__ ________ 
--------I_p _____-__ 

i f 1  lrauslatpd frr~lu  tho  Norak A d i e t i t i d r r ~ ? ~ .  October, 1686, by I ~ ~ C R M A N  JACOBSON. 
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VXGETABLE PARASITES ON CODFISH AND SALT POEIL-~rof., lvill- 
iani G. Farlow, writing from Cambridge, Mass., November 2S,  lSSG, 
says : 

“There has appeared 011 salt pork in th i s  regiou a bright red growth 
and a mold. The latter is the saiiie as tlie Torula morrlizccc, described 
by me om codfish €rom Gloncester.” The red form, as f,ir as I can yet 
tell, does not appear to be the CZat7~rocystis foiiucl on cod, but is perhaps 
a form of Bacterium or Bcccillzis previously seeti on salt pork in  France 
and referred doubtfully to the Clatlwocystis. It is interesting to know 
that we have both the forms on codfish and on salt pork.” 

Tho tongues to be used must be quite fresh, as tougues of fish which 
havo been lying eveu for a day hove dare red spots, ant1 make an inferior 
article which is not worth the trouble and expouse of preparing. It is 
therefore best to use tongues of lis11 caught with lines, which should be 
cut out as soon as the  fish are brought into the boat, or a t  any rate as 
soon as they are landed. Tongues of fish caught in nets are not so good 
for this purpose, and those of fish which have lain for some t ime cannot 
be used at  all. 

As soon as the tongue is cut out, with the round piece of gristle at- 
tached to the root of the tongue, but without any of the portious on the 
other sides, it is well washed in sea-water, which seems to give to it, a, 
more transparent appearance than if i t  is washed in brine. When the 
water has run oE, the tongues are strongly salted in tight kegs with 
fine salt (Cadiz or Liverpool salt). When salted they can stand for sev- 
eral months without spoiling. The brine should, however, be examined 
from time to time. As soon as there is the slightest indication of its 
beiug sour, it must be drawn oE, and the tongues, after having been 
well washed in strong brine, must be salted over. 

When the drying is to begin, the toiigues are well washed in sen- 
water and inlrnediate~y pileil up in little heaps, so that the water La11 

(run oil‘. They should not be allo\Ved to lie in water for auy length of 
tirnc, ;is is done with klip-fish, but they are takeu direct from the keg, 
washed off, and piled up. hiis r u n  off’, they are laid 
out to dry, either loose on rocks or, better still, iu boxes. After they 
have dried for a day they will generally be dry on the outside, on which 
a salt crust forms, When they are taken in a t  eveuing, cadi tongue is 
well stretched, smoothed down with the hand, and carefully laid in boxes, 
wheretheyare exposed to astrong pressure. Thus they mity stand for two 
dajs,or, if the weather is uIlfavornble,for several clays. On the first windy 
and sunny day they are laid out, turned once duriilg the day, and  wlieii 
they are taken in a t  night they are again pressed as before. Thus the 
drying process is continued, layiug them out (luring tlie day and press- 

SALTING AND DRYING T H E  TONGUES O F  CODFIBII I N  N0RWAY.t- 

T ~ W ~ I  the  

* See F. C. Bulletin for 1836, p. 1. 
t ‘( SnIlning og Torring af Towkctungsr.” From the Norsk Ir’iekeritidendc, Yol. V, Nos. 

Translated from the Danish by HERMAN JACOUbON. 3 aud 4, Bergen, October, 18dG. 
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ing them a t  uight, until after three or four clap they are ready for es- 
portation to European markets. If iatended for transportation to trans- 
atlantic countries, they must be dried better, about two weeks being 
sufficient. When half the drying process has been accomplished, the 
tongues should be pressed without interrnptioii for three or four dags. 

Iu case of unfavorable weather the tongues are simply left in press, 
as they do not easily sour. They should, of‘ conrbe, not be exposed to 
rain, and when the weather looks threatening they should be takeu in  
in time. They sliould also be taken in before the sun goes dowii, er-en 
if the air seems dry. The greatest trouble during drying is caused by 
tho fog, which gives to t h e  tongues a gray appearance, which should be 
avoided. They should, therefore, never be laid out in foggy weather, 
or whenever i t  looks as if there might be fog. Those tongues which 
are dried under shelter shonld under such circnms tances be covered 
Tvi th tar panlin. 

The principal Europef~m market for salted and dried tongues is Spain. 
The Spdniards wouIcl rather have them a little soft trhan too hard. 
They are packed in wooden boxes of 3 kilograms ((38 pounds) or more. 
E’or the transatlantic market they are packed in tin boxes. 

with tanks, which formerly mere used for transporting lobsters, hevve 
gradually been superseded by steamers, and lobsters are nom almost 
exclusively transported in  boxes placed on board the steamers. Tho 
boxes generally used for the purpose in Norway have the following out- 
side dimensions : Length, 39 inches; breadth, 19 inches; and height, 15 
inches. If ice is used they are made 4 inches lower. Each box contains 
from 100 to  120 lobsters. Sometimes smaller boxes are used, with the 
following dimensions: Length, 24 inches; breadth, 19; height, 13. Be- 
tween the boards there should be suitable openings to admit fresh air. 

111 summer there is pIaced a t  the bottom of the box a laxer of ice two- 
or three inches thick, and on this a frame, so that the lobsters are not dis- 
turbed in their position even if the ice melts. On this frame there is 
first spread a thin layer of fresh heather (long, thin grass) or straw, on 
which the lobsters are h i d  carefully, back clownrvard, the tail being bent 
forward and across the bos, so the cla~rs turn inside towards the center. 
When t h o  box is full some heather or straw is spread orer the lob- 
sters and the box is closed, Heatther ic; preferable to  straw, as this 
easily spoils on accoun! of tho  moisture caused by the ice, and t h e  lob- 
sters cannot we11 endure any bad odor.? For this reason i t  is not advis- 
able to use dry sen-meeds, mhic~i fornierly were often employed. Old 
Sail-cloth clipped in sea-meter fornis an excellout cover, as it keeps Doitit 
’ “~ornoreendela~ af IIummcr.” Froni the N o r n k ~ ~ s ~ i s k e r i t i d c l ~ ~ ~ ,  Bcrgen, Norway, October, 

l@G. Trauthted from tho Danish by HERMAN JACOBSOX. 
the boxes w e  genornlly, on board the steamers, piled ono on the top of another, 

).he layer of straw or heatlier s h o i i ~  not be too thin, for t ~ i e  object of the covcriw 
18 Partly to abeorh the ico-wator froni the upper boxes, so that  it  does not rouoh tho. 
lobsters. 

T~ANSPORTING LOBSTERS IN NORTvAY.”-The fast Sailing Vf3SSe1R, 

-- - _.I_ 
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and cool for a long time. If one has no ice, heathcr soaked in sea-water 
may be used, dry hesh stram, or mil-cloth. During the cooler season 
only heather or stram sliould be placed at  the top and bottom of the 
box. 

In minter the sides of tho box may be lined on the inside with paper, 
so as to protect the lobsters against the cold, but them should not be 
any paper either a t  the top or bottom, as the lobsters would be stifled, 
owing to the lack of air. When the lobsters have not been kept pris- 
oners for more than eight days, they will, when packed in boxes in the 
manner clescribed above, keep for Sour clays. The fresher the lobsters 
the better will they be able to stand the fatigue of the voyage. 

The boxes are placed on the deck in such a position that the water 
from the melting ice does not reach the lobsters, which cannot well en- 
duro fresh water, and so that the lobsters are protected against raiu, as 
rain-water is w r y  apt to injure them. Lobsters which during trans- 
portation have been exposed to the rain, when placed in tanks will 
generally lose their claws. The persons mho ship lobsters sliodld there- 
fore see to it that the boxes are placed in proper position on board the 
steamer. It is best to place the boxes containing lobsters on the Sore 
part of the steamer, so that tho lobsters may get tho beucfit of the spray 
from the waves. 

SHAD IN NORTH CaaoLiNA.-The following extracts arc made Srom 
the Weekly News, of Payetterille, N. C., Mr. S. G. Worth, late fish com- 
missiouer of the State, being its editor: 

Prom persons who Ilancle about 95 per cont of the fish in the lower 
part of the Cape Pear River, it is learned that the catch of shad np to 
t h e  first part of April is double that of last J ear, when more shad were 
caught than in any previous season. The season here begins with Peb- 
ruary and lasts three months. Thus far, from careihl estimates, (30,000 
shad liare been caught st tho fisheries below Wilmington. With one 
month's more time in which to run tho seines, the seasods catch may 
safely be estimated at 100,000 fish. The greater part of the catch is 
luadc hy seines in the river, there being 140 nien eugagcrd in the shad 
fisheries below Wilmington, using 70 nets. 

It is stated ou good authority that Cape Z'ear River shad are the best 
caught on the  Atlaiitic coast, being larger and of more dolicate flavor 
than those from the Connccticut, the 1Mumnre, or Savannah. Large 
numbers of Corinecticut shad, however, are being takeu in the Cape 
Pear this ~easoii, the  rirer having been partly Mtbcked with j o u n g  sliacl' 
from tho Connecticut in 187G :1ud subsequent pars .  

Dlauy more ~ l i a d  than usual 11avc been caught UIJ the X'ortheast Cape 
 ear this season, residents saying that they have never before seen fish 
so nbiiuclant. The yield of t h e  shad fishcrx for the State may be placed 
at  $1,000,000 a Sear. 

~?APETTEVILLE, N. C. ,  ApiZ 7, 1886. 
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Voll. VI, No. 21. Washington, D. C. Dec. 20,l886. 

QQ.--PIARLS AND PEABC E’XSIIERXE8.’ 

B y  Engineer RE. WEBER. 

Many mussels cover the inside of their shell with a layer consisting 
of animal membranes and carbonated lime. Thereby a peculiar luster ~ 

is produced on the inside of the shell, which is called mother-of-pearl. 
A smaller portion of this secretion often forms excrescences shaped like 
drops or kidneys, which either are imbedded more or less firmly in the 
inside of the shell, or lie loose in the soft parts of the animal, especially 
in its so-cslled beard. These are what are generally known as pearls. 

The formation of mother-of-pearl is doubtless a natural process tak- 
ing place in certain mussels. The formation of pearls, on the other 
hand, is ascribed to accidents, and probably is caused by + sickness o i  
the mussel, or by some mound inflicted on it. This view has been 
reached by noticing the circumstance that, when the shells are large, 
and  the inside smooth, clean, and without any holes, SO that the mol- 
lusks can fully develop, pearls aro but rarely found ; while the forma- 
tion of pearls is very frequent when the shells are irregular. Some- 
times hundreds of pearls are found in the last-mentioned shells j but 
frequently scarcely one of them possesses any commercial value. 

Real pearls are found only in bivalves ; but a. useful product is found 
in some univalves. The products of the following varieties &re known 
in commerce: 

(1) Avicula margariiifera.-Which produces the most valuable pearls, 
but whose shell is worthless. 

(2) Neleagrina margarit~era.-Principally valued on account of the 
mother-of-pearl. Its pearls 
are also of great value. 

The shells are oi‘ten G to 18 inches long. 

(3) J’trambus gigas.-Tho conch-shell of the West Indies. 
(4) Tridacna gigas.-The giant clam, with opal white pearls of sub 

(6) P i m a  sqwmosa.--With black end red pearls. 
(6) PZacuna pZacenta.-Translucent, with lead-colored pearls. 
(7) Ostrea eduZis.-The common oyster. 
(8) dfodiola uuZgarie.-The horse-mussel. 
(9) TwrbineZZG scol?ymus.-The chank-sh ell ; pele-red pearls. 
(10) Turbo olearius vnarmoratus. 

dued luster. 

Om P d e r  og Porlofiskarierne.” From the Nor& Eiskeritidmde, Bergon, Norway, 

an exeellent referonce in this conuoction is t o  tho chapter on Pearls and the P o d  

* 6 6  

October, 1886, Translated from the Danish by IXERMAX JACOBSON. 

in P. L. Sirnmonds’a Commerciel Prodacts of tho Sen. 
Bnll. U. S. F. C. 86-21 
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(11) Turbo sarmaticus. 
(12) HuZiotis (different varieties).-Found in the North Sea, New Zea- 

(13) Anodonta lterculea. 
(14) Atamodon, Unio, &c.-Found in Scotland, Ireland, Lapland, Bo- 

hemia, Bavaria, Saxony, and Canada. 
The sea pearl fisheries are principally confined to the Persian Gulf 

the coasts of Ceylon, the Eastern Archipelago, Australia, the lagoons 
of many islands in the Pacific, and to Central America. 

Fresh-water pearls have, as a rule, but little luster, and are conse- 
quently of no great value; although one occasionally finds pearls hav- 
ing @ value of from 60 to 70 crowns [$13.40 to $18.76], and sometimes 
even of 1,800 crowns [$482.40]. For a while the Scotch pearls enjoyed 
a great reputation. From 1761 to 1764 more than 180,000 crowns’ 
[$48,240] worth of pearls are said to have been brought to London from 
the rivers Tay and Isla. During the dry summer of 1862 a surprising 
quantity of pearls was found in Scotland. The average value of these 
pearls varied between 40 and 45 crowns [$10.72 to $12.OG], but those 
valued at 100 crowns [$26.80] were also quite frequent. Statisticians 
estimate that tho total value of pearls found in Scotland in l8G5 was 
216,000 crowns [57,888]. Since that time pearls have advanced con- 
siderably in value. 

During the summer months the Arabs Carry on a sort of pearl fish. 
ery on the coast of the Red Sea. They catch the mollusks and lay 
them in the sun, so that they may open quickly. Jedda is the princi- 
pal place where these fisheries are carried on. The exportation of 
mother-of-pearl from Jeddavia Alexandria annually amounts to 1,200,000 
pounds avoirdupois, half of which quantity goes to Birmingham. 

The pearl fisheries in the Persian Gulf, especially on the coasts of 
the Island of Bahrein, are also in the hands of the Arabs. The best 
beds are said to be on fine white sand and in clear water. Nearly 5,000 
boats are employed in these fisheries, and their annual value is esti- 
mated at 1,080,000 crowus [$289,440]. Beds of pearls are found at  va- 
rious depths as far down as 18 fathoms. The general depth at which 
they are found is, however, from 4 to 8 fathoms. The Peason lash from 
April to September. Most of tho shells are brought to the little harbor 
of Lingah ; thence a considerable quazltity of mother-of-pearl is shipped 
direct to London, only a small quantity going to the continent of 
Europe. Many pearls, especially those of a yellow color aud those 
having a complete cone-shape, are sent to Bombay. Bagdad is a con- 
siderable market for white pearls. The shells which come to England 
from Persia are mostly small and have a subdued luster; but as a rule 
they bring higher prices than the Panama and Tahiti shells. The an- 
nual quantity imported is rarely less 300,000 pounds. The total value 
of the pearls exported from the Persian Gulf during 1879 vas 7,600,000 
crowns [$2,010,000]. 

land, the Cape of Good Hope, and Japan. 
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The Ceylon pearl fisheries are carried on on the west coast of Ceylon, 
in the Gulf of Manaar, south of the island of the same name, and also 
on the west coast of India, near Tuticorin. The beds lie in groups. 
One of these is opposite the town of Arippu, and comprises the so-called 
Paria-par, Paria-par Karai, Cheval-par, Kallutidel-par, and Modare- 
gam-par. The famous Earaitivu bed is opposite the town of that  
uame. Other well-known beds are the Harakupanai-par, and the 

All these beds lie at a distance of at least G to S 
and a t  a depth of 5& to S& fathoms from the sur- 

face. They have a rocky bottom protruding from the sand, and are 
exposed to the currents of the sea. The beds are under the supervision 
of an inspector appointed by the local government, which has the ex- 
clusive working of them. The laborers and divers are natives, who as 
payment receive 25 per cent of all the pearls they find. Experience 
has shown that few pearls, and these of little value, come from mussels 
which are not older than five gears. During the fifth and sixth year 
the value doubles, and in the seventh year i t  becomes fourfold. The 
pearls are not fully matured if they are taken out too soon; and on the 
other hand, the animal dies, if the pearls remain too long in the shells. 
For these reasons pearl fishing is prohibited at certain periods. 

Up to the gear 1863 there was no system in these fisheries. The re- 

- -, 
1706-1800 .................................................................. 
1814-18?0 .................................................................. 
181,8-1887. ................................................................. 
1855-1800 .................................................................. 

sults were as follows : 

1 curroncy. 

0,314,058 $2,490,328 

4,088,870 1,005, 0R5 
1,018,308 433,721 

2,114,173 505, G98 

4 quivnlent in 1 crowns. (c United Statea Yenrs. 

In 1563 there were caught on twenty-two fishing dayA 11,696,000 
pearl-oysters, yielding pearls to the value of 918,324 crowns [$246,110.83]. 
The next fisheries were in 1874, when 1,700,000 pearl-oysters yielded 
182,160 crowns1 [$4S,SlS.SS] worth of pearls. In 1S77 there mere caught 
ou thirty fishing days G,850,000 pearl-oysters, yieldiug pearls to the 
value of 341,136 crowns [$01,4!24.45]. The yield in 1879 was unusually 
good, as twelve fishing days yielded 7,650,000 pearl-oysters. Iu 1880 the 
fisheries lasted from March 19 till April 2, and during these eleven days 
11,000,000 pearl-oysters were caught. In 1881 as many as 60,000,000 
mere caught, yielding pearls to the value of 1,080,000 crowns [$289,44OJ. 
These fisheries are now carried on according to a mell-regulated system. 
The divers receive their wages as soon as they reach the coast. 

When the pearls have been gathered, they are ClaRsified in the fol- 
lowing manner : 

(1) “Anie,” pearl-eyes; that is, pearls of perfectly round shape and 
Pure luster, 
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(3) “Anath~rie,’~ that is, pearls which have a slight defect in eithw 

(3) (6 Maseng0e,~7 pearls which have defects in both these respects. 
(4) “Kalippo,” pearls which are flat, and have other great defects. 
(5) Eoro~el ,~’  faiilty pearls, especially double pearls. 
(6) ‘( P e e ~ a l , ~ ~  misshaped pearls. 
(7) ic Codwee;’ misshaped pearls of tolerably fine form. 
(S) ‘( Mandongoe,” split pearls. 
(9) LLEural,)7 very small misshaped pearls. 
(10) ‘6 Thool,” seed-pearls. 
In sorting the pearls they are first passed through a row of baskets, 

10 or 12 in number. Tho eighth basket in the row has 20 holes, and 
the pearls which do not pass through these are said to have the (‘ twen- 
tieth measure.” The following baskets hare 30, 50, 80, 100, 200, 400, 
GOO, 1,000 holes, &c., acd each basket has its special fiame. After the 
pearls have been sorted in this manner, they are weighed, and their 
value is noted. 

Chins haa pearl fisheries near Pakhoi. The beds are divided into 
four districts which lie between the south coast of the peninsula of 
Pakhoi, the island of Weichow, and the peninsula of Leichow. In  1S76 
these fisheries yielded pearls to the value of about 162,000 crowns 
[$43,416]. Cochin China Carrie8 on an exteiisive trade in mother.of- 
pearl, most of‘ which comes from the Bay of Tirwar. On the north coast 
of Japan considerable quantities of Haliotis gigantea are caught, which 
i8  highly prized by both the Japanese and Chinese. 

The Philippine Islands produce large quantities of mother-of-pearl. 
I n  1877,155 tons were exported j in 1878, 152 tons, valued at 307,314 
crowns [$82,360.15]; in 1879 the yield amounted to 288,810 crowns 
[$7$,401.08]. The entire region from the island of Tawi-Tawi and Suln 
to  Baselan is one contiuuous bed of pearl-oysters. Here the Malays and 
Chinese fish in common. The Sulu fisheries, near Tawi-Tawi, are, ao- 
cording to the statement of an Englishman, Mr. Moore, the largest and 
most productive of all the pearl fisheries in the East Asiatic seas. The 
pearls which are caught here have always been famous, and the mother- 
of-pearl is distinguished by its yellow luster, which makes it suitable for 
manypurposes. Labuanis the principal market for the products of Sulu. 
I n  1868 the value of these pearl fisheries was 207,972 crowns [$66,736.60] ; 
in 1870 it fell to 102,348 crowns [$27,429.26]; and up to 1878 it fell still 
more. Macassar is the principal market for the natives from Bayos. 
In  the Em Bay there are found pearl beds belonging to the Sultan of 
Ternate. Pearls and mother-of-pearl are found near the island of Aru, 
and are brought to market at Debbo. The principal place where these 
fisheries are carried on, however, is Blakong Tanah, opposite the islaud 
of New Guinea; and these are really the most important fisheries in 
the entire archipelago. The yield in 1860 amounted to 133,000 crowns 
[$36,644]. The island of Timor ha’s pearl beds, but the yield is small. 

of these respects. 
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The most important pearl fisheries in Queensland are in the hands of 

Sydney capitalists. The fisheries are carried on by Malays, who dive 
to a depth of G fathoms. The pearl-oyster from Torres Strait generally 
weighs from 3 to 6 pounds, and sometimes as much as 10 pounds. 

The value and weight of the mother-of-pearl exported from Queens- 
land was as follows : 

1874 ........................................................ 
1876 ........................................................ 
1876. ....................................................... 
1877 ........................................................ 
1878 ........................................................ 

I I 

Pounds. 
- 2  

268,600 
776,800 
953,000 

11,200 

Equivalent in 
onrrenoy. 

Pears. I weight. 1 value. I United Statos 

CTOUmS. 
216 

14,362 
2S1, Si0 
877,014 
974,662 

Dollare. 
57 89 

3,864 88 
75,6~7 oe 
285,039 75 
201,214 78 

The pearl fisheries on the northwest coast of Australia employ a 
large number of Malays and natives as divers. Tho fisheries last from 
the end of September till the end of March. It has not yet been pos. 
sible to ascertain the extent of the beds j it  is supposed, however, that 
they extend as far as the Gulf of Carpentaria. The fisheries are carried 
on for the shells, but frequently yield pearls of considerable value. 
These shells are the best which are known. They weigh from I+ to 6 
pounds a pair. The export duty is 72 crowns [$19.30] per ton. The 
oldest fisheries in West Australia are carried on in Sharks Bay. The 
shells which are caught here are those of the Avicula. nznrgaritifera. 
They are very thin, but their inside surface is transparent and has a, 
beautiful pearl-like luster. At  present they fetch it good price at Elawe. 
Formerly they were but little esteemed on account of their thinness, and 
for this reason they were taken principally on account of their pearls. 
These have a brilliant luster, although they are not larger than a pea. 
The oysters are caught with a wire drag-net, which is drawn across the 
beds, and which piles them in a heap ; thereby the mollusk is killed, and 
the shells are easy to opon. The West Australian pearl fisheries in- 
crease from year to year. In 1874 mother-of-pearl was exported to the 
value of 1,060,707 crowns [$284,260.48], and pearls worth lOS,OOO crowns 
[$28,944]. I n  1876 there were exported to London 140 tons, and to 
Singapore 67 tons, the price varying from 4,600 to 4,840 crowns [$1,306 
to $1,297.121 per ton. Recently the English papers have reported the 
discovery of pearls and mother-of-pearl near New Zealand. 

Diving for pearls is one of the principal employments for the natives 
of the Pacific Ocean. Here, likemiso, mother-of-pearl is the principal 
object of the fisheries. The oysters live in largo colonies, close together, 
and are firmly attached to each other j they are attached to  the bottom 
bY a ligament or band, starting from their body and running through 
the shell. In  the live animal this band is of a, dark green, and some- 
times gold-bronze color, and the fishermen can tell from its color whether 
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the shells contain pearls or not. The shells reach their full size when 
they are seven yeara old. The average weight of the empty shell at 
that time is about 1 pound, and the length varies from 10 to 18 inches. 
When the animal has reached maturity, it tears itself loose from the 
stones, opens its shell, and dies. The shells are then covered with corals 
and parasites. They become worthless and the pearls are lost. These 
mollusks also have a number of enemies, the most dangerous of wlrich 
is a kind of Scolopendra, which opens the shells and eats the mollusks. 
All grown mussels are, moreover, infested by crustacean-like parasites, 
which penetrate into the shells and there lay their eggs. 

After the oysters have been caught and brought ashore by the divers, 
they are sorted. The shells are opened with a steel knife. A skilled 
hand can open a ton per day, and not miss a single pearl. The mother- 
of-pearl is laid in a shady place, that the colors may not fade. When 
there is a famine, the mollusks are eaten by the natives. The peirls 
are generally found in the place where the band before mentioned starts. 
In shells where many pearls are found, they are generally small and 
misshaped. Occasionallg pearls are found loose in the shells. These 
are alwayR of a very fine quality, perfectly rouvd, and often very large. 
But there is hardly o m  i n  a thousand oysters which contains such 
pearls. The natives often lose them, owing to the careleas way in which 
they open the shells. 

Pine and calm weather is most favorable for pearl fishing. The divers 
wear no special suit, but simply rub their body with oil, so the sun may 
not blister their skin, They remain under the mater one to two minutes, 
and bring up oysters from a depth of 20 fathoms. They rarely go to 
such a depth, but the finest oysters are found there. Thus i n  many 
fiehing-grounds, which were supposed to be exhausted, a great many 
pearl-oysters are found in deep water. 

In the Southern Pacific, pearl fisheries are principally carried on near 
the Navigator's Islands in the Tuamotu Archipelago. Many'of these 
fishing-grounds are partly and some are entirely neglected. Thus the 
Island of Manihiki twentx years ago yielded 100 tons of shells in eight- ' 

een months; but since that time no pearl fisheries have been carried 
on there. The Hogolen Lagoon is also known as a vast unexplored pearl- 
oyster bed. So far the Tuamotu Archipelogo is said to have produced 
25,000 tons of mother-of-pearl, vduecl at  18,000,000 crowns [$4,824,000]. 
Nearly the entire quantity goes to Tahiti, to be exported thence. In  
1873 2,000 tons of shells were exiJortod ; the pearls having a value of 
about 140,000 crowns [$37,520]. In 1878 Tahiti exported 591 tons of 
shells, valued at  638,250 crowns [$171,059.04], and pearls valued at  
108,000 crowns [$28,944]. In  1879 there wor0 exported 470 tons of 
shells, valued at  507,600 crowns [$136,036.50], and pearls valued at 
72,000 crowns [$19,29G]. In  1875 an export duty of 30 crowns [$8.04] 
per ton was levied; this duty, however, was abolished in 1878, and 
since that time the exportation has again increased. 

' 
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On the islands of the Pacific the pearls are classified as follows:" 
(1) Pearls ofa  regular form and without faults; in value, those moigh- 

ing a decigram, are worth about 2.7 crowns [$O.'i2] ; those weighing 
from 1 B  to 2g grams, from 1,800 to 2,GOO crowns [$482.40 to $69G.S0]. 

(2) Xound white pearls of great luster; 30 grams, containing SO0 
pearls, would be worth only 73 crowns [$19.30] ; while the same weight 
in 60 pearls mould be worth 1,080 crowns [$2S9.44]. 

(3) Irregularly formed pearls, not without faults; 30 grams of this 
kind would be wort! 65 to 76 crowns 114.74 to $20.101, according to  
their condition. 

(4) Pearl-bulbs, which are found attached to the shells; 30 grams 
are worth from 25 to 36 crowns [$G.70 to $9.651, according to their regn- 
larity of form and brilliancy. 

(5) Seed-pearls, which are worth from 36 to 55 crowns [$9.G5 to $14.741 
per pound. 

Mother-of-pearl fetches from 25 to 50 ore [6& to 138 cents] per pound. 
The principal markets for pearls from the Pacific are Hamburg, Am- 
sterdam, London, and St. Petersburg. 

Besides the pearl-oyster, there is often found in the lagoons of tho 
Pacific Ocean a kind of Vmus shell, which often contains pearls of great 
value. The fishermen do not look for thew pearls a t  all, but it is pre- 
sumed that it would pay to examine these shells more systematically. ' 

In  the Pacific there is found another pearl-producing mollusk, whose 
shells greatly resemble those of the commou oyster. They are always 
found attached to rocks, invariably one by itself j and they are quite 
rare. Their pearls are always perfectly round, with a fine luster and 
a gold color, of about the size of a pea. 

The Central American pearl fisheries are carried on on both sides of 
the Isthmus of Panama. I n  the Bay of Panama are located the Pearl 
Islands, of which Snn JosB is the most importaut, yielding every year 
from 800 to 1,000 tons of mother-of-pearl. In  ISGD the English im- 
ported pearls valued a t  about 800,000 crowus [$214,400] from New 
Granada and St. Thomas ; while tlie averago annual yield of the Pan- 
ama fisheries is about 600,000 crowns [$134,000]. I n  the lower part of 
the Bay of Mulege, in the Gulf of California, and near Los Coyntes, 
pearls of great value have beeu found. It is generally supposed that a 
row of pearl beds extends from the Gulf of Darien to California. I n  
the last-mentioned bays, and on the coasts of Costa Ricn ancl Central 
Nexico, pearl fishing has long been a remunerativo employment. The 
principal fisheries on the Mexican coasts are carried on between Mulege 
and Cape San Lucas. Near tho Isles Tres Maritls and iu the neighbor- 
hood of Acapulco tho fisheries aro riot near BO importaut. The mol- 
lusks fourid are Dleleagrina margaritijbrcc ancl Haliotis rujbscens. 

The fisheries are carried on from July till October j during the rest 
OC the year storms aucl cold weather prevent fishing. Diving suits are 

* SBO Simmoud& Coiiimerciiil I'rodiiots of the Sea, p. 425 (Part 111, Chap. 111). 
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generally used. The mother-of-pearl from the Gulf of Oalifornia is white, 
with bluish-black or yellow bands. The fisheries were carried on to 
such an excess that the size of the shells decreased from year to year; 
fishing is therefore now permitted only every fourth year. The Cali- 
fornia shells are sent almost exclusively to Earnburg, whence they go 
to England, Austria, and France. The largest quantity goes to Paris, 
but a great deal also to Frankfort on the Main. The entire California 
fisheries are said to produce from 600,000 to 700,000 pounds of mother- 
of-pearl per annum. In  1879 Costa Bica exported 9,540 pounds. In  the 
same year Panama sent pearls to the value of 126,000 crowns [$33,7683 
to the New Pork market. Guayaquil, in 1871, exported 13 to 14 tons oi' 
mother-of-pearl. In  the Bahamas the snail fisheries form an important 
industry. The pearls found in them are rose-colored, yellow, or black; 
the first mentioned alone possess anyvdue. The market for these 
pearls is Nassau, in the Bahamas; and it frequently happens that a pearl 
fetches as much as 400 crowns [$107.20J. The average annual yield is 
180,000 crowns [$48,240]. In  the State of Ohio pearl fisheries are car- 
ried on in Little Miami Biver. The season lasts from June till October. 
Men and boys wade in the river and bring up the  pearl-oystars with 
their feet. The shells are opened with a knife; a'nd seldom are more 
than 2 pearls found in 300 oysters. Pearl fisheries are also carried on 
in the rivers of Norway, Bavaria, and Bohemia. 

lOO.-NOTEE4 ON TEIE NEW ENGLAND I7ISHElZIES I N  ( P U T O B E E ,  1866. 

B y  W e  A. WILGOB. 

During most of the month the weather mas favorable for fishing, the 
exceptions being high winds that held mackerel seiners in the harbors 
of Cape Breton a large part of the month, and a long storm of€' the New 
England coast the last week in the month. 
, Codfish shorn an increase of 474,758 pounds in the amount landed at 

Gloucester over the corresponding month of last year, the receipts 
being mostly from Western Benk. One year ago cod were very abun- 
dant on George's Bank, but few if any were caught on Western Bank ; 
this season affairs are reversed. For several months fish have been 
reported scarce on George's and very plentiful on Western Bank. Off 
the New England coast cod have been more abundant than of late years. 
Many vessels engaged in cod-fishing could show a large amount of fish 
caught during tho year. Among others we notice that the schooner 
Finance, of Gloucester, from October 2,1885, to October 15, 1886, with 
it crew of 11 men, including the master, has landed 600,000 pounds of 
codfish and 20,000 pounds of halibut, most of tho catch being taken on 
George's and Brown's Banks. 

Vessels engaged in the halibut fishery have found fish fairly plenti- 
ful on Grand and Quereau Banks, Gloucester vessels having arrived 
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with good fares, landing 620,930 pounds more than during the corre- 
sponding month of last year. 

Mackerel have continucd~carc0 both off the United States and prov- 
incial shores. The first of the month 75 sail of seiners from New England 
ports were off Prince Edward Island, and 100 sailawere scattered along 
the New England coast. The fleet left Prince Edward Island the first 
meek in the month, most of them returning to home ports, some with 
good fares, but most of them with only a small amount j total receipts 
of mackerel at a11 home ports from off provincial shores, 69 fares, with 
12,421 barrels, an average of 180 barrels, which is not half a full fare. 
After leaving the island D small fleet remained off Cape Breton all 
the month. On October 11 and 23 they took a few hundred barrels of 
mackerel, but most of the month vessels were detained in harbors by 
strong winds and unfavorable weather for fishing; seiners after return- 
from the Gulf of Saint Lawrence, hauled up, or joined the fleet off tho 
New England coast. Mackerel were found off tho Massachusetts coast, 
mostly in Barnstable Bay, and off Block Island, all the month, seldom 
in any great quantities. The fish mere of mixed sizes, a good propor- 
tion large, and’quality fine. 

On October 20 mackerel were very plentiful off Sandwich, Mass., 26 
sail arriving in Boston the next day, with small fares, aggregating 856 
barrels of fresh mackerel and 113 barrels of sea-packed, the fish being of 
mixed sizes. These fish were mostly taken in the night, the seine being 
thrown around the vessel j after being pursed up, the vessel is sailed out 
of the seine, passing over the cork-line, and the fish removed. Some. 
times bait is thrown to call the fish alongside of the vessel, and then 
vessel and fish are quicklr surrounded by the seine. 

An immense body of small herring during a large part of the month 
was in the neighborhood of Gay Head, Vineyard Sound. Mackerel 
were mixed with them, and a few vessels had n fair catch hooking the 
mackerel, the size being mostly large and quality fine. 

Owing to the scarcity of the fish, prices of mackerel have steadily ad- 
vanced from $13.50 a barrel, sea-packed, for North Bay catch, at the 
first of the mouth, to 816 at the close; extra large and fine mackerel 
caught off the New England coast found Quick sale at from $25 to $40 
a barrel. The fishermen have been encouraged by the high prices to use 
every exertion to take ash, more bait and hooks> having been used than 
for BeVera1 years. 

Three vesseIs on long mackerel trips did not take seines, depending on 
the hook andline, the firsttime fortyears; theyreport as follows : Schoon- 
ers M. li. Wetherell and William V. Hutchins sailed from Gloucester 
to the Gulf of Saint Lawrence, going as far as tho Magdalen Islands, 
spending the entire season, and catching only 48 and 33 barrels of 
mackerel, respectively ; schooner Maris Webster, of Wellfleet, used 
hooks exclusively, for two months’ fishing only, OE the Massachusetts 
and Rhode Island shores, taking 161 barrels of fine mackerel. 

The great falling off in the mackerel catch is of interest. Total amount 
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landed, in sea-packed barrels, at all New England home ports up to 
October 25 : 
1886 .___ ._. . ...__. .... .___.. .____. .. ._.. ..___. ._._.. .___.. .-.. ._ ___. . - - - _. 74,387 
1885 ___. _ _ _  - ..--.. ._____ _ _ _ _  ._____ __.. .... _.__ .___ .____. .__. _ _ _ _  ._ __. . _ _  - - 324,704 
1884 .................................................................. .___ 411,08 
1883 .____. ..._.. ._.. ..E--. _____. ..__.. ._.__. ...._. ._.. ___. _ _ _ _  _ _ _ _ _ _  189,271 

I n  common with most of the leading food-fishes, cod excepted, pollock 
have been scarce, hand-lines and gill-nets both taking only a small 
amount. The total quantity landed at Gloucester during the month 
was 398,250 pounds, against 3,142,790 pounds for the corresponding 
month last year. 

The first set of gill-nets this season was made 7 miles out from 
Gloucester, on October 7. Being hauled the next day the catch found 
was twenty-five pollock, averaging 21 pounds each, two-thirds female 
fish, mostly full of spawn. They sold for $1.25 per 100 pounds. As the 
catch increaaed the price fell to 50 cents per 100 pounds. 

Bait has continued abundant and more than enough for all demands. 
Weirs along the eastern coast, from New Castle, N. H., to Southwest 
Harbor, Maine, have had plenty of herring, while weirs at Cape Cod 
had a smaller amount of herring and mackerel. On the Western Bank, 
where most of the codfish were caught, equid were very plentiful, fur- 
nishing the best of bait free of expense. 

Shore herring remained along the Massachusetts coast, in the viciuity 
of Cape Ann, most of .the mont'h, But in no largo body, excepting on 
October 3 and 4, when they were off Bockport, Mass., in immense num- 
ber& and the fishermen had more than they could handle, and many 
nets mere sunk by the weight of the fish. Anticipating a large catch, 
prices fell to 75 cents to $1 a barrel. The herring soon struck off, a 
smaller body of fish appearing oE' the Eastern Point and along the Mas- 
sachusetts shore. Prices soon advanced tq $1.50 and $1.76 a barrel. 
The total catch of large shore herring taken off the Massachusetts 
coast has not been one-half that of 1855. 

The halibut fleet from Iceland hare all arrived, bringing fair but not 
full cargoes. Two sailed, early in the season, for Greenland on halibut 
trips, one returned with partial cargo, and one (mentioned below) is 
probably lost. 

A sad record of loss of life and property closes the report for the 
month. Four vessels hare sailed from Gloucester never to roturn, when 
and how three of them were lost will probably nerer be known. During 
the past month the following have been given up : 

On October 3 the schooner Garibaldi, 49.89 tons, on a codfish trip, was 
burned while a t  anchor in Schooner Passage near Yarmouth, Nova Sco- 
tia, the crew being all saved. 

Schooner John P. Wonson, 55.13 tons, sailed ou August 4 for codfish 
on George's Bank; &nee that time slio has not been seen, and the 
vessel and crew of 10 men are given up. 

Schooner Beth- Stockbridge, 85.44 tons, sailed iu June on a, halibut 
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trip off Greenland. She carried 14 men, and has never been spoken 
since, but is supposed to have been lost in the iee-fields of the far north. 

Schooner George L. Smith, 54.28 tons, sailed August 34 on a halibut 
trip to  Quereau Bank, aud was last seen on Brown's Bank on August 
21. The vessel and 14 men are nom given up. All the above vessels 
were owned and sailed from Gloucester, and were fine vessels. Total 
loss, 35 men and 4 vessels ; 274.74 net tonnage. 

Fish landed at  Gloucester, Mass., by Glouoeater veasels, in October, 1886. 

........... I 
65,060 ............ 
as, 580 1 

From- 

.................................... 
127,000 20,000 .................................... 

Western Bank ............................. 
George's Bank ............................. 

nerean Bank ............................. 
YeErey ' s Bank. . - - . - - - -  .................... 
Ioelaud .................................... 
Grand Banks ............................... 
Bay of B'nndv .............................. 
New England shore ........................ 
New England shore.. ...................... 
Now En land shore gill-nets. .............. 
Brown's%ank .... ........................ 
Qnlf of Saint Lnwrence .................... 
New England shore.. ...................... 
Shore small boats. ......................... 
Lung 'Island Sound ......................... 

Total in October, 1886 ................ 
Total in October, 1885 ................ 

- -.C_- 

From- 
- 

Western Bank ............................. 
Oeorge'e Bnn k ............................. 

ue:'eau Rauk ............................. 8 -  eftrefs Bmk ............................. 
Iceliiud. .................................... 
GImd Banks ............................... 
Rny of Fundy ............................. 
N o w  England shore ........................ 
New England shoro ........................ 
New Endand shore, gill-nets.. ............. 
Brown's Bank. ............................. 
Cnlfof Saint Lawrence .................... 
New England thoro ........................ 
Shore.  mall bonts.. ........................ 
Long Island Sound. ........................ 

Total in October, 1886.. ............... 
Total in October, 1885 ................ 

Pounds. 1 Pound& 
...........I 4,000 

10,000 I 

e, 000' 

a14, ooo 
..................... 

71,050 0,000' 

............................... ............................... 
000 .......... 

308,250 10,000 

3,142,700 4,600 

---- 

- 
Fares. - 

67 
30 
26 
2 
3 

12 
2 
62 
44 

105 
2 
53 
20 

3 

440 

600 

--..-.. 
-- 
-- -_._ 
- - 

~~ 

Barrele. Barrele. Barr&. ....................................................... .................................. ...................................................... ............................................ ....................................................... ....................................................... ............................................. 
8,033 ........................ ................................. ............................................ 

10 031 ............ 
60 ........................ ........................................... 610 

8,083 11,OD8 610 
_.__-=-I---- 

....................................................... 
1: 087 ............ 

4,321 \ 30,@16 ............ 

- 
Codflsh. I Halibut. 1 Hake. I Haddook. 

Pounds. Pounde. Poundr. Pounda. 

........... 017, 000 ........................ 
2,000 .................................... 

a, 147, ooo .................................... 
723, ooo 1 227. 200 j 26, ooo j 25, on0 

~~ ~ ~~. ........... 330,000 ........................ 
a, ooo ............ 1,460; 000 1 1 ...... ._....I ............ 

26,000 

Pollook. 1 Cusk. I Horrpg. Maokerel. I Monhaden. I 

Xecciptsr of fisli from-outside uessrels at Glouccsteel; Mass., durhg October, 1886. 

Cargoes of dry, pickled, and smoked fish ................................................... 

Pollook.. ......................................................................... .-..do.. .. 26 
Cod .................................................................................. do .... 480 
Cusk ................................................................................. do .... 433 
Smoked herring ................................................................... ..boxes.. 14,000 
Bloaters. ........................................................................ ..-..do.. .. 100 
Piokled horrinp .................................................................. .barrela.. 100 

Menhaden oil.. .................................................................... barrels.. 450 

QLOUUESTER, ITASS., OCtObCP 30,15S6. 

From Maine and New Brnnswiok: 
13 

Hake ............................................................................. qUintahI.. 7,100 
Haddook ............................................................................ :do .... 700 

B'rom Tiverton, R. I. : 
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101.-BALI?XON I N  THE CLACEADIAB RIVER.' 

B y  A. S. ABERNETHY. 

[From a letter to  Senator J. X.  Dolph.] 

I mas engaged in 'salmon fishing in the Clackamas d uring the fishing 
seasoil of 1886, from about April 10 until July 10. Most of the time we 
fished about 1 mile below the mouth of Clear Creek, where the hatch- 
ery was operated some years ago. During the three months named we 
caught about 900 Chinook salmon, with one boat and drift-net, and 
about five short set-nets. There were several parties fishing a t  t h e  same 
time, and their average was about the same. One man, mho put in a 
trap above the mouth of Eagle Creek, several miles above Clear Creek, 
claims to have caught about 75 per day. I am certainly within bounds 
when I say that within the time named there mere 3,500 salmon caught 
by all the parties engaged in tho business. 

After the middle of July the fish became soft and unfit for market, so 
no more fishing mas done; but they continued t o  run, and parties who 
went ufi 5s late as October 15 to fish for silver salmon caught large 
numbers of Chinook salmon too old to be marketable but full of spawn. 
For several nights one man got about 25 per night mixed in with the sil- 
ver salmon. There was no fishing done in the river during the month 
of March, when the run was very large. Tho figures I have given refer 
only to Chinook salmon. 

It might be well to call attention also to the other two varieties that  
frequent the river in large numbers. 

The silver salmon runs from about the middle of September to the 
middle of December, and is almost equal in quality to the Chinook. 
It runs in the Clackamas, but appears to go no farther up the Willa. 
mette than the mouth of the Clackamas. I am told that it is not caught 
at Oregon City. 

The steel-head runs from about December 1 to February 15, and is 
very abundant in the Clackamas. This fish is not so much in demaud 
in the Oregon markets as is the Chinook ; but sells very readily in all 
Eastern cities, where it seems to be generally preferred to the Chinook, 
and large numbers are shipped fresh, packod in ice. 

There is very little time in the year when some one of the three kinds 
of fish is not running in the river ; and a hatchery could be kept in op- 
eration nearly or quite all the Sear. I mill try to get the actual figures 
of the catch of each kind of fish during the next season, which will per- 
haps furnish ct better idea of the number than can otherwise bo had. 

PORTLAND, OEEG., November 29,1886. 
~~ 

* For article by Mr. Berin on the same subject, see this Bulletin (1886), p. 111. 
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LO%-TME TBEPANG BISE3ERY. 

B y  JAMES G- SWAN. 

[Abstract.] 

An important fishery for a food product, although one scarcely known 
in Europe or the United States, is that carried on for trepangs jn the 
South Pacific and Indian Oceans, wlierc it is found chiefly on coral reefs, 
from which it is gathered and imported in  large quantities into China, 
where it is considered a great culinary delicacy. The trepang is found 
in all latitudes, but hitherto the supply has come mainly from tho 
islands of Oceanica, particularly New Caledouia. In  Malay sin, the 
Ladrones, and the Ohina Sea, thousands of junks are equipped annually 
for these fisheries. The island of Erromanga, in tho New Hebrides, has 
long been an important shipping point for this product. 

The trepang,or beche-de-mer, as itis often called-another of itstlames 
being the sea-cucumber-is a rather repulsive looking animal, being a 
kind of sea-slug belonging to the genus Kolothuria. There are several 
varieties: The ordinarylrind which is used for food (Holothuria edulis) 
resembles somewhat a prickly cucumber in size and appearance, except 
that the color is a light brown with a yellow belly. Another kiud is 
black. Sometimes they are found nearly 2 feet in length ; but they are 
getlorally much smaller, and about 8 or 10 inches may be taken as the 
average length. 

The trepang, when prepared for market, is an ugly looking, brown- 
colored substance, very hard and rigid, and can be eaten only after 
being softened by water and a lengthened process of cooking, when it 
is reduced to a sort of thick soup by the Chinase, who are very fond 
of i t ;  and when cooked by a Ohinaman who understands the art, it 
makes an excellent dish which the Europeans a t  Manila regard very 
highly. 

They are to be 
boiled in water, either salt or fresh, for about twenty minutes, and 
then slit open, cleaned, and dried. Those dried in the open air or sun- 
shine bring a higher price than those dried over a wood fire, which lat- 
ter is the usualprocess adopted by the Malays. Some varieties require 
boiling for only a few minutes, or till they become firm to the touch. 
They must be dried thoroughly, as they absorb moisture readily, end are 
then liable to  become moldy and spoil. 

No one has yet attempted this fishing in tho North Pacific, although 
trepangs abound in the waters along the northwestern coast of America, 
Particularly in the region of the Queen Charlotte Islauds and the Alex- 
ander Islands of Alaska, as well as on the west coast of Vancouver 
Island. Some time ago an Indian brought me two good Rpecimens, 

The preparation of the trepang for market is simple. 
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which he had caught a t  low tide near the end of the mill wharf a t  Point 
Huclson. I showed them to several Chinamen, who at  once pronounced 
them to be the best quality of ‘‘ whetong,” one of the Chinese names for 
the trepang. 

When properly cured they are a valuable food product, and will sell 
in Canton for about $45 per ton. This indicates that there may be a 
deal of money in the business, if rightly conducted, as a cargo of a hun- 
dred tons could easily be cured at some places in a few months with a 
sufficient force of Indians to  collect them. The cost is simply to gather 
the trepangs a t  low tide, or have the Indians do so, and then have them 
properly dried, which is an easy process, though one requiring some 
care and skill. A few inexpensive experiments will enable one to as- 
certain the correct way of preparing these slugs, which will be likely 
to  find a ready and lucrative sale to the Chinese merchants. 
PORT TOWNSEND, WASH., Marc7~ 19,1554. 

105.-BALl?ION I N  T H E  McCLOUD RlVER DURING TEE LYEABON O F  
1886. 

B y  LOREN W. GREEN. 

The first run of salmon for this season appeared at the mouth of the 
McCloud River on May 15. The run was comparatively small in num- 
ber, and the fish were unusually bright and healthy. This was owing 
to the uncommonly high water, which continued till late in the spring, 
and gave the fish a much better chance to ascend the steep and rocky 
riffles, thus making their journey from the ocean a much quicker one 
than is usual at low water. It is well known that salmon take no food 
after leaving salt mater, and the state of the water during their upward 
journey has much to do with their appearance on arriving a t  the head- 
waters. Nearly all of this ruu, which was about five days in passing, 
went up to the extreme limit of their spawning-grounds, where they 
deposited their ova. 

About the last of May another small run arrived, and for some time 
salmon were abundant and much above the average in size. By the 
middle of June the water was muddy and the Indians were catching 
no fish. On June 20 a small run was passing up the McCloud, and 
another was just  starting in from the ocean. On the 25th they were 
still coming in small numbers; and on July 5 a small run arrived, the 
fish being larger than any before known here. By the last of July 
there were no salmon, and the water was clear and low. 

On August 21 a good run was reported at the mouth of Sacramento 
River, and on the 2Sth they arrived at the NcCloud River Station in 
great numbers and excellent condition, some weighing as much as 45 
pounds. By September 10 a considerable number of dead salmon were 
floating down the river; while by the middle of the month many salmon 
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were on the riffles, washing the gravel and spawning; and the two runs 
met here on the 17th,* the one coming up bright and fresh, the other 
falling back dead, or so nearly eshausted as to be unable to stem the 
current. On the 25th the fish were dying rapidly, and by the last of 
the month no salmon were in the river. 

On October 0 a new run came on, large but few; and on the 15th 
another run arrived. On the 20th a large run appeared, many being 
in a spawniug condition; and at the end of the month salmon were 
plentiful a,nd spawning freely. Soon after they were dying in great 
numbers, while new ruus were continualIy arriving. 

On November 20 the largest run of the season (thus far) reached here, 
and were spawning freely. Nearly all were large fish, some dead and 
others dying, but the riffles were covered with fresh ones, and the bed 
of the river on the riffles was washed perfect17 clean. By the 24th 
salmon were scarce, and considerable numbers of large dead ones were 
to be seen along the shore. 

There is no doubt but that the large numbers of salmon which have 
visited the McUloud this season, and which are so much above the 
average of past seasons in size, are t h e  salmon which were hatched a t  
the McCloud Station by the U. S. Fish Commission and planted in tho 
McCIoud, Little Sacramento, and Pitt Rivers late in the fall of lSS1. 
About 7,800,000 eggs were taken at  this station during the season of 
1881, and it is safe to say that more than 6,600,000 strong and healthy 
xoung salmon were planted iu that year. The young fish Were kept< 
and well eared for until able to guard against their natural enemies; and 
the waters which carried t'hem to  the ocean were so favorable that nearly 
$1 must hare reached it in safety. 

The fish when planted, being strong and large, instead of sinking to 
the bottom and burying themselves in the gravel, as younger fish will 
do where numerous enemies are awaiting them, immediately began 
searching for food. For several days they kept together and took en 
upward course, searching along near the shore and gradua,lly separa- 
ting. Br the folIowing June many of them had reached points 10 o r  
16 milea abore where they were planted. On August 23, 1883, using 
a handful of dried salmon eggs to entice them within reach, with 
small cIip.net I captured 48 a t  one dip, some of which Would measriru 
from 4 to 7 inches i n  length. This was a t  a point 8 miles above the 
place of planting. A few days afterwards there mas a rise in the river 
which carried the young ealmon out of the McCIoud and on their way 
to the ocean, which they reached in safety, as the rise of water was not 
enough to overflow the broken levees. 

In 1882 about 4,000,000 young salmon were planted at the McUlo~id 
Station ; but owing to some troubls in the hatchinghouse they were 
l h i t e t l  aoinewhat younger than were those of the preoeding Sear, 
and tho \riLter that cilrrid them to tho owan \vas not so favorable and 

a See Fkh Commiwiou Bulletin for 18M, 1). 314. 



336 BULLETIN OF TEE UNITED STATES FISH COMMISSION. 

many mere carried through the broken levees, the percentage of loss 
being heavy. I n  1553 about 1,000,000 were takeu aud hatched at the 
station and planted in the McCloud. Since then artificial hatching 
has ceased, and the number of salmon hatched from natural spawning 
in the river has been almost nothing. Never since 1852 could I ea11 
together more than three or four young salmon, and more often I would 
find none at all. Returns from the planting of 1881 have been beyond 
the most sanguine expectations, and millions of eggs could easily haqe 
beeu taken from salmon in the McCIoud this season; but unless artifi- 
cial hatching is again brought into operation in our rivers, our canL 
iieries must close, the Indians must sufter, and our beautiful mountain 
streams must soon have no salmon. 

Comparatively few salmon have been up the Little Sacramento and 
Pitt Rivers this season. The blasting operations of the railroad along 
the line of the Little Sacramento have prevented the spawning salmon 
from ascending the stream as usual, quite a number having begun the 
ascent, but finding the gravel-beds covered and a general disturbance 
of the water, after a few days they turned back and came to the Mo- 
Cloud. The Pitt River received miall runs late this fall ; but for one 
salmon that goes up the Pit t  a hundred ascend the McOlouii. 

Probably no salmon that deposit their eggs in the McOloud, Little 
Sacramento, or Pi t t  Rivers ever return to the ocean. On their arrival 
here they are generally of a silvery color, which soon deepens to a dark 
red ; and after coming on the riffles and beginning to spawn, they fail 
rapidly. In vashing the gravel their tails become white and thread- 
bare, so to speak; soon a fungus covers their fins, which become stiff 
and of little use to the fish; parasites collect in the gills and throat; 
their eyes sink deep into the head j and their whole appearance changes 
greatly in a few days. Even in this condition they Heem to care for 
nothing but to remain near the bed of gravel where their eggs are de- 
posited, which they do until driveu back by stronger fish or the swift 
current. When unable to remain longer they slowly drift down the 
river, with their heads up-stream, sometimes making quick dmta with 
the current for a short distance, and then again facing up-stream. 
Often when driven near shore they swim to quief places where the 
water moves slowly, and remain sometimes for two or three days with 
very little movement. A t  last they will start suddenly, lash the water 
into a foam, and sometimes jump their length out of water ; but soon 
sink to  the bottom or float down the river dead. 

It is possible that some of the smaller malo salmon that milt near 
the ocean find their way back to it; alive and are saved by the salt 
water. From the river here I have taken salmon that were badly dis- 
eased, and by a few applications of salt water they greatly revived. 

UNITED STATES TROUT PONDS, 
Baird, Bhasta Cow~y, Oaliformia, November 24,1886. 
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104.-’J’IKE E N E M I E S  O F  POND CULTWIEE IN 0)ENTIEAL NUROPE.* 

B y  Dr. BERTHOLD BENECKE. 

In Ccnt,ral Burope tlie only mmnmals which commit (loproilations jn 
fish ponds are t h e  water-shrew and t h e  otter. 

The water-shrew (Sorex fodiens Pall.) is a pretty little animal, measur- 
ing 10 to 12 centimeters [about 4 inches] in length, including the tail, 
which is 5 to 7 centimeters [about 25. inches] long. Its thick and soft 
fur is black on the back and sides, and whitish or grayish on the 
throat, breast, nnd belly. The snout is somewhat elongated, and can 
ca,sily be moved in different directions. Tho helix of the ear is small; 
and when (living under the water, the t tn imd can turn it over, so as to 
close the olwiing of the ear. The feet are bordered all round with 
bristles, whicli spread out in the water and form a good oar. Below 
t3he tail tliere is a keel-shaped row of long hairs. The water-shrew is 
very coininon in nearly all the waters of Europe, and liras in mouse- 
Iiolcs, or in burrows which it makes, and whiuh have sevcral openings, 
one of which is inva,riably below the water. It is an e x p t  swimmer 
and diver, and oats iusects, worms, and any ohher small animals which 
i t  can overpower. As i t  is exceedingly voracious, it becomes very 
dangerous to the spawn and young fry of fish; but i t  even attacks large 
flsh, to which it clings liko a leech ant1 eats their eyes and brain. I n  
hatching establishments especially i t  can do a great deal of harm by de- 
stroying tlie eggs and young fish, and also cause great injury in ponds 
aad ditches, if found in large numbers. Hatching establishments must 
be protected against them by carefully stopping up all holes in the walls 
and tlie floor. The water-shrew can easily bo caught in the neighbor. 
hood of the ponds in mouse.traps baited with pieces of fish or roe. 

The otter (Lzltra vulgaris Erxl.) is a strong kind of inarton with a flat 
head, a blunt snout, short round ems, and strong low legs, with webbed 
toss; the fur is exoeedingly thick and Rmooth, dark brown on tho top, 
allcl grayish-brown below. The body measurcs 80 to 100 centimeters 
[about 3 feet] in longth, including D tail 40 ccntimeters [about 15 inches] 
long. The otter lives along rivers and lakes whose shores are coverod 
with trees or Bushes. It lives in burrows wliioh it makes, or in old 
fox-holes, which liars several entrances, one of which always opens ’ 
under the water. It is a, skilful swimmer and diver, livev on fish and 
crustaceans, and becomes very injurious by the circumstance that in 

* “ B e  Bindo der Tei07~to(rteoliaft.” From Die Tuio7iwirteo71aft, Berlin, 1885. Trans- 
hied from the Glerrnau by HERMAN JACOBSON. 
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brooks and ponds where it finds plenty to eat it eats only a small piece 
of every fish it catches, then leta the fish go, and hunts for another. 
The presence of an otter can easily be ascertained by its tracks, which 
are recognizable by the distinct impression of the webbed feet, and by 
.its oxcrements, generally deposited on flat stones, and containing scales, 
flsh-bones, shells of crustaceans, and remnants of water-beetles. Its 
presence is also generally indicated by half-eaten fish lying on the 
shores. 

Small ponds can easily be protected against otters by wire fences 
about 50 centimeters [20 inches] high and astending tLe same distance 
below the ground. As Boon as there are indication8 of otters near large 
ponds, the whole neighborhood should be carefully searched, and when 
positive traces of otter have been found, steel-trapa should be set, e& 
peciallg near the place where the otters regularly come ashore. 

Among the birds the principal enemies of pond culture are the king- 
fisher, the heron, the duck, and the diver. Sea-eagles, gulls, andcor- 
morants are found only near very largo ponds or lakes ; and we need 
not mention them here. 

The kingfisher (AZcedo i q i d a  5.) is a very beautiful bird with brill- 
iant plumage, 16 or 17 centimeters long [about 63 inches], with a long, 
straight, and sharply-pointed beak, and short tai1. The upper part of 
the head aud neck have a dark greenish-black color, with narrow, close 
sea-blue bands. The shoulders and wings are dark sea-green, the back 
has a beautiful blue color, and breast and belly are cinnamon-colored. 

. From the root of the beak a cinnamon-colored, and below it a dark 
sea-blue streak extends below the eye as far as the shoulder. The 
throat has a yellowish-red color, the beak is black, and the root of the 
lower part of the beak and feet are bright red. The kingfisher is not 
gregarious, but lives alone near brooks, rivers, and ponds, where, chang- 
ing about between some favorite places, it hides as much as possible, 
sitting on poles, stones, or overhanging. branches close to the surface 
of the water, and watches for its prey. Frequently i t  may be seen 
darting over the water, swift- as an arrow, and plunging into it head fore- 
most, soon to return, carrying in its bill its prey. Its food consists prin- 
cipally of small fish and crustaceans,,and also of large iusects. Accord- 
ing to Brehm, the kingfisher on the average devours every day ten or 
twelve small fish, each about as long as a man’s finger. It thorefore 
becomes very dangerous in trout brooks and ponds, especially as it is 
by no means so rare a bird as is generally supposed, but is found in con- 
siderable numbers near brooks containing fish. Max von dem Borne, 
of Berneuchen, has during fourteen years caught upward of seven hun. 
dred kingfishers near his ponds. As the kingfisher is in the habit of 
sitting on atones or stakes projecting 8, little above the surface of the 
water, it is easily caught in small steel-traps on whose prong a small 
piece of wood is placed, inviting it to rest. When caught, it flutters 
about and falls into the water, with the trap, where it’is soon drowned. 
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The heron (Ardeo cinerea L.) has alength of 1 meter [about 40 inches], 
aud measdres 170 centimeters [about 6& feet] from tip to tip of its wings. 
It hag an ashy-gray color, a white forehead, grayish neck, anddark sides- 
A streak runnihg from the eye to the back of the neck, three long feathers 
on the back of tho neck, a triple row of spots on the front part of the 
neck, and the long feathers of the wings, are black ; the beak is straw- 
colored, and the legs browhish-black. It is found in the neighborhood 
of shallow waters, where it roosts and has its nest on high trees. They 
are frequently so numerous that hundreds of roosts are found close 
together. The heron is very shy and cautious, and fishes by daytime 
or during light nights standing or wading in the water. I t  prefers 
&h measuring about 20 centimeters [8 inches] in length. 

As the herons are very injurious, the regulations prescribe that they 
must be killed and their roosts destroyed in the Government forest@. 
But as in spite of these measures the number of herons is surprisingly 
large in many places, owners of ponds must endeavor to get rid of them 
as fast as possible by setting steel-traps baited with fish, or by laying 
fish poisoned with strychnine in places frequented by herons. 

Ducks, both wild and tame, are very fond of fish spawn and young 
fry. They should, therefore, not be allowed on spawning and raising 
ponds, whilo in ponds where larger fish are kept they can do little or 
no harm. 

Two varieties of tho diver (the Podkeys oristatus L. and the Poddceps 
minor Lath.) are frequently found in considerable numbers on large 
ponds. The Podicqs cristatus is 95 centimeters [about 3 feet] long, of 
a shining blackish-brown color on the bmk and a pure white on the 
breast and belly. The side8 are rust-colored with grayish spots j the 
cheeks, throat, and a 1:irge spot on the wing are white ; the beak is pale 
red, the eye red, the footj horn-colored. Round the neck there is a col- 
lar of brown feathers, and on the head there is a top-knoQ in two parts, 
Which can be rJsed. The Podioeps minor is only 26 centimeters [about 
10 inches] long, of a shining blwkisl-brown color on the back, and be- 
low grayish with occasional dark spots. The throat is blackish ; the 
head, sides1 and front of $he neck are brownish-red j the eye is reddish- 
brown ; the beak yellowishbgreen at the root, and black af the point. 
Both varieties are nearly alwags in the mater; they dive often and long, 
and fly but rarely. Tho Podioeps aristatz~e lives principally on Srnsll fish; 
While the Podicqs m$nor, according to Borne statements, prefers worms, 
Buails, &so. It is very difficult to shoot these birds, because they are 
exceedingly cautious and are rapid divers ; but it is easy to find thefr 
rudely constructed nests in reed thickets dose to the surface of tlie 
Water, and take their greenish eggs, which have a very fine flavor. 

Among reptiles whicth live on a h ,  we may mention the swampturtle 
(am98 europ& L.), and the two v&rieties of sxlakes, the FropidoWW 
tWrdx L. and the Tropidon&tw i%8seZlatus' Ls, but they me so rare in O u r  
Ponds that they cannot clo much berm, 
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Among the Amphibia only the green water-frog (Rana escuhta L.) is 
dangerous to fish ponds. In some places it is found in very large num- 
bers, and does a great deal of harm, not only by depriving the fish of 
their food in the way of insects, worms, &e., but also by devouring large 
quantities of small fish sporting about in the shallow water. In large 
ponds pike may be employed advantageously in destroying frogs ; while 
the spawn of frogs and tadpoles is eagerly devoured by trout and carp. 
Spawning and raising ponds should, if possible, be protected against 
frogs by being fenced in with wire screens. Frogs which have hid, be- 
fore the pond was fenced in, are easily caught in tubs placed in the 
ground near the edge of the pond ; when jumping about they fall into 
these tubs, and are then thrown as food to the pike or trout. Frog 
spawn found in small ponds should be carefully removed with rakes, 
and thrown as food into ponds containing older fish. 

Among the insects, two varieties of the water-beetle, the Dytiscus mar- 
gina2is Sturm, and the Acilius sukatzss L., are particularly dangerous 
for fish, as both the beetles and their larva0 completely devour fish 
spawn and little fish measuring several inclies in length, while they 
will eat deep holes into larger fish. 

Another insect, the Notonecta glauca L., is found in some ponds in 
incredible quantities, and with its sharp prong, with which it also 
stings human beings so as to cause considcrablo paiu, it kills a great 
many young fish, and sucks them, These hurtful insects may occasiou- 
ally be caught in large quantities with*muslin Bag-nets. Pountleci and 
kneaded into a dough with fine flour, they can very suitably be employed 
a8 fish-food. It is easy to destroy these insects on a large scale by scat- 
tering quicklime over the bottom of the pond after the water has been 
let oe. 

Alarge number of crustaccans are occasionally found on fish as 
parasites, without, however, inflicting any serious iujury. There are 
only two varieties, which, when found in large numbers, do considerable 
damage in our ponds, namely, the Lernoeocera qprinacea JJ. and the 
Argdus foliaceus L. 

When quite young, the Lernc;eoccra cyprinacea resembles tho saud-flea. 
After spawning the female changes, when it has firmly attached itsclf to 
the body of a fish, into a WOrm-Shaped tube, 1 to 2 centimeters [about one- 
half inch] long, at the front part of which four horn-like excrescence8 
develop, for adhering to the gills or penetrating between the scales of 
fish, and frequently they enter deepinto the body of the fish ; at the back 
part of the dirty-green body the numerous eggs are carried in two 
dmall, long bags, till they are ready to issue. Lernoeocem is often 
found in enormous numbers on crucians, frequently also on carp, but 
rarely on other fish. By moving the hard excrescences referred to 
above, it causes gatherings in the skin of the fish, which gradually in. 
crease in size, soon assume a, very disgusting .appepnce, and worry 
the fish very much. AB it is impossible, in cases where the &ernc;eocorfi* 
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by its great numbers, does sorious harm, to froe each fish from these 
parasitos, i t  is best to prevent their further iucrease by draining the 
infected ponds, and to sol1 the fish before the gatherings in their skin 
h a w  become large, and to scatter a great quantity of lime over the 
bottom of' the pond. 

The Argulzcs foliltceus is round, prossed flat in tho form of a shield, 4 to 
6 millimeters [about $ inch] long, with aloug suckingprong, two strong 
Bucking-disks with steiiis close to it, a pair of climbing legs with strong 
daws ,  and Sour pairs of webbed feet with stiff bristIes. It has a dirty 
greenish-gray color, frequently svl.iiiis about in the water in a lively 
manner, itIl(i occasionally attacks young fish iu such numbers as to 
Cover tlioir outire surface, causing thcir death. The best means of de- 
btroying thorn is to scatter liiiie in tho ponds. 

Still groator thau the number of crustaceans living on fish is the num- 
ber of wornls living on aud in fish i ~ s  parasites. But-, as a general rule, 
they clo not do much harm, yith the esceptiou of the PiscicoZa geowetra 
L. This grows to tlie length of 2 or 3 centiiiieters [about 1 inch]. Tbe 
broad sucking-disks, loc&xl a t  the front and back part of the body, pro. 
trudo distiiictly froiu tho thread-shaped body, which is only 1 to 2 miIIi- 
meters [about iuoh] broad, and of 21, greonish or yellowish-gray color 
with darker bands. By means of theso sucking-disks this worm moves 
about in the manner of some caterpillars, while in the water it swims 
about rapidly with a moanderiug motion. I n  ponds which contain 
marly of these worms tho fish uay  be seen swimming about wildly, 
covered with hundreds of theso worms a11 over their bodies, principally, 
however, round the fins, gills, eyes, and mouth. By rubbing against the 
bottom and the banks, the fish try to rid tliomselves of these parasites'; 
they grow leau, and frequently perish in large numbers. The best 
Uleaue of destroying these worms is lilrewiso to scatter lime in the 
Pond. By putting the fish for a short time in a solution of water and 
1 per cent of common salt, they ciln bo freed from those parasitos and 
again be placed in fresh water. 

Some plants liltowise ocoasionally become hurtful in ponds. Reeds, 
rushes, and other high aquatic: plants should not be allowed to grow 
too luxuriantly in tho ponds. Somotimes green a1ga make their ap- 
DearancL in such oiiormous quantity as seriously to impede the move- 
ments of the young fish, by forming a net-work between other aquatio 
plants. Sometimes altio those alga cover a great portion of tho surface 
of the pond with a yellowish-green slimy mass. They can easiIy be 
removed with a rake. 

h w e r  forms of alga, of the varieties Nostoohaom, Oeoillariw, and 
Ohococcacece, occasionally produce by their astonishingly rapid growth 

water-bloom 77 ( Wasserbliite), and transform the water 
into a blue-green mass resembling oil. Sometimes this 6' water-bloom'! 
c&W3s the death of all the fish in a pond ; in other cases only oertain ' 

die, aud frequently the fish are not et all aEioted by it. so 

so-called 
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far PO experiments have bepn made with the view to ascertain which of 
the alga forming the (6 water-bloom 7' exercise an injurious influence on 
'e&. It is, therefore, very desirable that careful observation should be 
made in this respect. 

The h'aprolegnniece, a low variety of fungus, which are injurious to fish 
eggs, are also frequently found in ponds on full-grown.fish. They prob- 
ably Mheue only to sore places on the fish, and, spreading more and 
mors, freqvently cover large portions of the body of the fish With a 
thick slims cover of a, whitish color. This disease has been especially 
noticed in fish kept in slpall basins, and often destroys a great many 
fbh; but oren whop in a state of freedom in open waters fish are fre- 
quently qttsclred by tbia epidemic, and in the English rivers the salmon 
frequently die of this diseaso by thousands. The purer and cooler the 
watgr is, and tba inore air it contains, t5e less will it favor the growth 
of tbese fungi. a heqlthg vegetation of green aqufttic plants prevents 
tbeir spreading all over a pond. 

Fish which hgve been attacked by these fungi may be cured, unless 
very large portions of the body have become affected, by placing them 
for B short while is ;~r solut,ion of water and 1 per cent of salt, or by 
rubbing tbe sore places with a solution of water containing a higher 
percentage of salt, 

4 s  enemies of pond culture we may fiually mention various diseams, 
whioh me known by a variety of names, but of whose causes and nature 
we are as yet almost entirely ignorant, and in respect to which we need 
much aooura@ and painstaking observation. 

K~NIGSBW~G, GERMANY, JzcZy, 1886. 

105.-FISHEEY INDUSTEIES OB TBE ISLAND OB HOEKHAIDO, JAPAN. 

B y  K. ITO.  

INTRODUUTORY REMARKS. 

The island of Hokkaido, in Japan, formerly known as Yesso, is situ- 
ated immediately north of Niphon or Hondo, and separated from it by 
tho Strait of Tsugwu. It lies between latitude 410 21' and 460 30' 
north, and has an ares of 6,109 square riS (1 ri=%.ti miles). This island 
hsa remained, for a long t.ime, as a wild territory, roslrried over by Aillo#, 
au aboriginal race; and it is not more than twenty year8 siuce the 
Japauese Government took up the effortl for its colonization. 

The only industry carried on by Japanese in this islaud previous 
to that time wa8 fishing; and even ip prese~t  days this consti$uteB 
one of the most imporljaapt industries qf the island. It is, however, t*a 
be remarked that the fisheries are con'fined to in-shore work, and tbp 
method pursued in oaring fish caught is yet very primitive. 3EIitherb 
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no efforts which amount to anything have been made in the direction 
of propagation. Notwithstanding these circumstances khe annual yield 
of the fisheries is @8,000,000 to $7,000,000; and, witb the recent steps 
tsLken by the Government to introduce pore enlightened and economical 
methods 0f carrying on the industries, and the enthusiastic efforts which 
the recently orgauized society of fishermen is making, it is to be hoped 
that tbe fisheries OC the island mill yield a much larger return in future. 

’ 

STATUS OF SOME OB THE PRINUIPAL FISHERIES OF HOEXAIDO. 

Herring jiskeries.--Herriug (Clzcpea harengus Linu.) are caught mostly 
along the western or Japan Sea coast of Hokkaido during their spawn- 
ing seasou, which commences generally in tho first part of April and 
continues until the latter part of June. Two kinds of ,not are used for 
their capture, namely, the moored trap.net and the gill-not. The larger 
Dart of the herring caught is worked up into soraps and oil, while the 
reniainder is split and dried upon scaffoldings. Bones, gills, and mile 
loft after the split herring is made, aro separately dried aud sold for 
manure; wliilo roes are dried or pickled and used as an article of food. 
All products of tlie herring fisheries are used in the homo market, ex- 
cept the oil, which is exported, when low prices prevail in the island, to  
:L certain extent to tho United States. 

l?ulE.salmon or ‘6 sake 9 )  $sheries.-Fall selni on (Oncorhynchus Waberi 
Bilgtl.) or ( 6  sake,” as i t  is called by the Japanese, ascend several streams 
in  Hokkaido, after the middle of Septomber, for the purpose of spawn- 
ing. It is caught both in seas and rivers; in the former case traps and 
gill-nets being used, while in tho lattcr dragseines are employed. The 
salmon aro mostly cured arid sent to southeru markets, although they 
are canued to sotno oxtunt in tho province of Ncmuro. 

iVpring-salntou jislhcries.-Spring ~alnion ( Oncorhpchus perryi Hilgd.), 
lriiown iu tlic island as (6 masu,” asceud thy rivers in May. They are 
liot so abuutlant as the fall salmon, but somewhat superiar in flavor. 
The methods of capturo and curing are materially the same as those 
for the fall q)euies. 

Cod $s7t,eriee.--Cod ( QadiAs brandtii Hilgd.) aro om@ mostly during 
winter and ea~Ig spring with trawls. Tho fish of early in tho so;mxi 
are slightly salberl and sent to the southern market for immediate con- 
suuiption; whilo those oftho later season @re split and ‘( thorough cured,” 
bouec1, atid “hihrd driet1.77 Tho liver is utilized for the nianulacture of 
codliver oil, aud tho I i q d s  am1 ljones iiro loado into fertilizers. 

“l~cah.}bi,7~~i.vRcries.c”In.ashi)) (Clzcpoa ‘ I ) L B I ~ ~ I ~ o ~ ~ ~ o Z U  S~hleg,) i s  a sinall 
species of herriug t h a t  approaches tho e ~ l e r l l  ,cowt ill rltthor ~ m d l  
HCliool~ durhg S11111ner for tho purposu Ou SWlLiIlg food. The scrhool is 
mow or less mixed wit,h “srven.spots” (BtrzcuClbs wzicrops Bleeli.)*and 
the young of spriug herring (a. harmgus). It is caught with drag. 
seines, and worked into oil and scraps. 
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Trepang f~herics.-Trcpaugs or sea-cacu~ubers (Hobthuria) are col. 
lected witb dredges upon the sandy bottom of the sea arouncl the island. 
They are boiled in the decoction of the leaves of c6yomogi77 (a plant of 
the geuus Artemisia) aftor the abdominal conteuts have been cleaned 
out, and are dried in a kind of kiln for exportation principally to the 
Chinese market, 

Ear-shell Jisherics.-The ear-shell or sea-ear (Ba'liotis) is a largo gas- 
teropod occurring only 011 the westeru coast. It is speared with a sort 
of trident from a dory in water from 2 to 44 fathoms deep, the fishermen 
being euabled to discern the mollusk in these depths by th0 aid of an 
open box with a glass bottom, used on the same prinoi1)le as a spongo- 
fisherinads water.glass. Suits of diving apparatus w ero formerly much 
used for this fishing; but this use mas recently prohibited by logislation, 
on account of their devastating influenoe upon tho fisheries. After the 
fresh product is separated from the shell, it is cooked, dried, and slightly 
smoked, for sending over to China. 

8quid $sheries.-Squid is caught with hook and line, during the fall. 
It is split and dried, both for home consumption and €or exportation to 
China. 

( 6  .EomDu~~~is?~cries.--" Kornbu )) is a species of alga belonging to the 
genus Laminaria, growing upon submerged rocks in salt water. The 
best kind is collected mostly on the northeastern coast during the fall 
months. It is dried by spreading it upon a sandy beach, and afterward 
cut up into lengths of 4 foot, and bound into bundles weighing about 
66 pouncls each. Jt is inspected and branded before exporting to  the 
markets of China. 

&ea-otter fisheries.-The sea-otter is found about the Eurile Islands, 
where it'is captured by means of guns and small bomb-lances, for its 
exceedingly rich furs. It is to be much regretted that this valuable fur- 
bearing inamrual is rapidly diminishing in number, on account of the 
indiscriminate destruction of both young and old by those who come 
from different countries to  hunt it. 

Oyster Jislwie8.-Ths oyster occurs in the shape of small islands in 
some lagoons on the northeastcrn coast. It is cooked and dried with 
steam, and sent to China. 

S'J!A!l'ISTlU8. 

Number of persons, boats, sciscs, and ncts engaged in t l ~ f i d ~ i e 8  of Hokkaido 4n 1884. 

.__ ~~. 
986 1 8 2 8  885 a' 098 

~ . ~~~ 

Trspnate ..--_ -.- ...- ..__ ._. . .. . .. . ...__. . _.. -. . - .: 
Oill-ne ts................. ....__...._.._.......__..... 160,820 83:865 
Miecellaneous nets. ...... .._. .__ .. . ... ___. -. . . . . . . -. 1 4,406 I 40 I I 
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Valtio of the prtoipal jEeliery produote of Hokkaido ~ I L .  1884. 

Fiehory. 

I€evring ............................................. 
l~'aU eiihon ...... : ................................... 
Sprinjisnlmon ....................................... 
Cod.. ................................................. 
Iwnshl. .............................................. ............................................. ........................................... ............................................ .............................................. 
Sea-otter.. ............................................ 
Osstur. ............................................... 

Pm. 
2,023 n83 

221: 003 
6, a17 

L(B 04n 
16'434 
23: 210 
06,123 
2,817 

180, ni l  

Pens.' 
1,412 702 

1: 628 
10,306 

116 677 
, 6:661 

26 818 - 36'260 

ai' o80 

3 4 D : m  

.. .. 
............ 1. ............ ............ ............ I 

YmU. 
108 003 
281: 874 
iia,  am 

via 
1,040 

14,628 ........... ........... I 184,440 a, 160 
l d ,  418 ---- 

. TQtiLl .......................................... ( 5 F l - 2 ,  986 I 706,680 I 

PSnS. a, ~44,048 
635, S O  
125,820 
102,166 
133,661 
4% 4w 

131,041 
38,067 

404 244 
3: 160 

6,000,440 

la, 418 -- 
I I I I 

One yen equals about 80 cents. 

Tho total value of the yield for the year 1884 waa unusudly small, on 

WASHINGTON, D. O., Decem.Ber 20, 1886. 
account of a poor catch and low prices. 

lOB.-YOUNQ SALMON IN NOBTMEBN N E W  JEICSEP. 

B y  F. Me WARD. 

[From e letter to Mr. Fred Mathor.] 

About lfay 20,1S86, nearly 100,000 fry of tho Penobscot salmon 
(fj'almo salar) wero planted under the direction of the U. S. Fish Com- 
mission in tho Paulinskill, Pequest, and Musconotcong Rivere, they 
being tributaries of the Delaware in Northern New Jersey. These fry 
wore placed in the streams about 20 miles from where they emptied into 
the Delaware; and in September, 1585, some o€ the young fish were 
found in the Paulinskill, and in the small tributaries or spring rum 
near whore they empty into the main stream. 

In May, 1886, I learned that some salmon had been taken by a party 
while fishing for trout a t  a point about 5 milos below where they were 
Illaced the year before. The party that caught them thought at first 
that they wore rainbow trout, but on examination I learned that they 
were young salmon from 49 to G inches long. They were taken with 
common angle-worm bait, and seemed to be quite numerous at this 
poiu t. 

I saw them during the early part of last September in tho same stream, 
arid have no doubt that they have done equally well in the other two 
streams. There were about 40 taken at this point, and nearly all were 
returned to the water. I am satisfied from this experiment that plant- 
ing the fry in the headwaters of the tributaries in natural trout water,, 
is the boat way to stock tho Delaware. 

NEWTON, N. J., November 13, 1886. 
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107.-PREBENT C7ONDITION OF THE CALIFORNIA G R A Y  WHALE 
PXSIPERY. 

B y  CHARLES IP. TOWNSEND. 

The Ualifornia Gray Whale (Bhachianectes glaucus Cope) is the first 
species treated of in Capt. Charles M. Scammods work on the Xarino 
Mammals of the Northwestern Coast of North America, and his account 
testifies to its importance as an oil-producing cetacean in the estimation 
of the whalers of twenty years ago. 

Although migrating. to the arctic regions in summer, i t  was not 
usually molested in northern waters by civilized whalemen, to whom 
the baleen-yielding bowheads ’and right-whales were of more value j 
but when it had repaired to its minter breeding resorts in the lagoons 
and bays of Lower Oalifornia, the whalemen, shut ont from their arctic 
hunting-grounds, pursued i t  with great profit. From tho fact of its 
being a species of rather limited range, unkuown as far south as Pan- 
ama, and unlike other whales, closely following the coast lines in its 
migrations, which subjected. it to attacks from Eskirno and Indian 
whalers along shore as well as from the ships of white men, its numbers 
became much reduced, so that Captain Scammon, writing of it in 1874, 
predicted its speedy extinction. 

The pursuit of the species in tho lagoons of Lower California, where 
probably more than a score of vessels sought it annually, had already 
bean abandoned as no longer profitable for ships? and numerous c d  shore 
8tations” along the southern coafit of Upper California had been estab- 
liehed, from which small boats could be sent out to capture the gras, 
whales during their annual migrations, which permitted of the business 
being continued so cheaply that it was still profilxablo, notwithstanding 
the roduced numbers of tho whales. 

lgor many years the gray whale has been undisturbed in its breeding 
haunts and appears to be in no danger of extinction as a species, not- 
withstanding the continnanoe of coast whaling. Its iiuinbers certainly 
have not greatly increased, but, recent csperience with this whale leads 
me to tho conclasion that tho fear which has .been expressed Sor the 
safety of tho species is unfounded, and that it is iu no immediate danger 
of extermination. 

During sevural trips along the Ualifornia coasts a t  various times 
from Saptember, lSS-1, to Jaiulary, ISSG, I visited tho shore wkaling 
stations of Upper California :IS moll as many of the lagoons of tho Pcn- 
insula, and learned something of the business of coast whaling as it is 
carried 011 a t  the present time. 

SHOXE STATIONS.-Of the eluven whaling stations mentioned by 
Bozmmon 8s established d o n g  the coast ten or tmolve years ago, only 
five remain-those at Monterey, San Simeon, San Luis Obispo, Point 
Conceptioti, and Ssn Diego. 

. 

. 
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3$o??erey,-Thg q4osterey stationis the oldest of these; and the charter 

of $be gonterey Whaling Campmy, which T saw framed in the ancient 
stone building wed as headquarters at that place, bore tho date 1854, 
Qray wbales thee resQrted to the shoal mater along t&e north beach of 
Wonterey Bay to roll in the @pod &8 a relief from the barnacles ana othor 
parasites which infested thegn, it@ were eitsily secured, especially when 
half stranded at lorn tide ; bnt the persistent persecution to whiqb they 
mere subjectad drove them @ Q ~ Y ,  so that at the preaept time they mqst 

e the btiy. Thq 6easqns of  lSS5 aud 1856 were es- 
statiqn, owing ip part to ropgh weather which pre- 

veqted the boat@ from goipg: out regularly, but cbieay to the tvildqess 
sf the whale8 which were learning to shun the lop,ality. 

at Wqntgrey is now VnprQdqqtive, as the whales keep 
well off s h r e  whgp retprqing with their yov~g .  T ~ $ 8  told at several 
ststions that shore whaling began its decline with a e  g6qeral use qf tho 
bomb-gun and lance by inexperienced pergoqs, so rn;~ny apirnals having 
beep mounded as to make thgm wary aud in geqerd more qui& in their 
moyements, leading some of the whalers to  a suspicion oven #If their 
(6 blowing” more ca?utipusly. 

Tho greater part of tbe oil yielg at Monterey is derived from the 
humpback whales taken in summer, and it is probable that whaling 
would be abandoned at  that pt@tion if tho business depoudod upon the  
supply of gray whales. Yoqtereg is in fact the oply caast station where 
iumrner whaling qan be c on to gny advaptpgp. Dqring the p a r  
1862 the two companies thep located $bere & e k e d  nearly 8,500 b%rrels 
of oil, the bulk of which was derived from tho humpbacks, taken during 
the summer seaeon, which lasts from September until December, tho mi- 
gration of tho gray whales lasting from the latter date until February 16. 
So far as I observed, all the whalers there are Portuguese, whoso man- 
ner of life is simple, and who appeared to make but little more than a 
plain living out of the businass. There mere eleven gray whaltw taken 
at J~lonteroy in 1883, and twelve in 1884. Occasional finback and sul- 
phur-bQttom whales are secured there, so that with all the species obtain- 
able there is still a fair yield of oil at; tha t  statiop. 

Ban Sirncom.--The San Simcon station was founded in lSG4 by Joseph 
Clark, a Portuguese native of the Azores Islands, and has been kept in 
operation under his management ever since. Unlike Monterey, this sta. 
tion depends almost entiroly for its business lipon the gray whales, 
which pass southward with great rugularity from Decembor, uui,il Feb- 
ruary. Tho L L  up c3easou,” Isstiug until April, ie also proiitsblu at  Sen 
aimeon, but the catch there consists chiefly of males, the females keep- 
ing farther off shore when passing northward with their yoling. Dur- 
ing the last ten years Oaptain Olark has SCQn but one fopale accompa- 
nied by young h the vicinity of his station. At Sau sirneon, and all 
the whaling establishments situated south of it, females exceed the owlp , 

sex in purnbgrB during tho L L  down run,” and most of t h m  contain well. 

The L L  up 

. 
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developed young. At this phce and at S i n  Luis Obispo, the nearest 
neighborjog station, I saw four young whales lying on the beach, which 
had beeii taken from females killed in the vicinity during that season 
(December, 1855). Their average length was about 13 feet; the largest, 
which I sketched, being 17 foot long, and from an adult nearly 40 fcot 
in length. They wcre probably within two weeks of the time of birth 
when the parent animals were killed. No use was made of these young 
whales, although they were coated wich blubber 2 inches thick. Hump- 
back whales are scarce a t  Sau Simeon, where they were once common. 

San LUG 0bispo.-The San Luis Obispo station has been in constant 
operation for many years. The season of 1886 was rather unprofitable 
there, several large whales which were killed having sunk too far off 
shore to be brought in, or the buoys, marking their position until they 
should 00at by decomposition, having been lost sight of. Three mere 
secured late in the season. 

Point Coitcqtiolz an,d San Dicgo.--Tho Point Conception and the San 
Diego stations, like the preceding, have been kept in profitable operation 
ever since their establishment, the former securing eleven ancl the, lat- 
ter eight gray whales during the past season. The San Pedro station 
is now abandoned, the force gathered there in 1884 now being cmployed 
at Point Conception. 

PRESENT NummRs.-The following table, showing the uumbcrs of 
gray whales taken on the southern coast of California, during the past 
three seasons (167), is made from information furnished me by Mr. Clark 
and other whalers now in the business: 

Statione. 1883-’84. 

Montarey .............................................................. 11 

sun Luis Obisl!o ....................................................... 0 
Point, Conception ...................................................... 25 
sen Pedro (abandoned in 1884) ................................................... 
Sen Diqp ............................................................... 6 

Sen Simoon ............................................................ 11 

............................................................ 58 Total. 
I 

lW’8G. 1885’86. 
---I___ 

12 6 
15 14 
4 a 
1x 11 
13 .......... 
6 8 

68 4 1  
I__--- 

Stormy weather on the coast had the eff’eot of lowering the annual 
catch in 1885-‘86. 

At the Sari Simeon station iu December, 1886, I could see whiles 
blowing almoNt every hour during the day. Prom tho elevatccl “look- 
out,” or observation station, on shore an extensive stretch of ocean 
could be examincd with the tolcscope. During my stay, and for a Khort 
time afterward, covering a period of fully a month, Mr. Ulark counted 
forty whalcs passing southward. Many of these were too far oft‘ shore 
to be pursued by the three boats that were daily cruising outside during 
the season, and a few may have Been other species than gray whales, 
but counting the forty whales actually seen in December and doubling‘ 
that number to include *hose that passed at night during the same 
period, we have eighty whales per month easily accounted for, - Poubling 
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this number again to include those which pass within sight of the look- 
outstation in January (for the “down senson’jlasts two months), webave 
one hundred and sixty whales as the number that may readily be seen 
at the present time from om point alone during the 6‘ down seasou.” 
What proportion this number bears to the number passing off shoro 
~ o u h l  be hard to say, but it is certainly less than half, siuce t h e  whales 
mar the  coast are mostly €omales seokiug bays arid lagoons in which to 
bring forth their youug, which would leave the males and young 
whales unaccounted for. 

These safe and obviously low estimates, and the abore t:lble showiug 
the actual catch during the past three seasons, aflord a very fair show- 
ing for a species so sca,rco in lSS0 that only one individual could be 
captured, and indicate a tendency towards its re.e~t;iblishnieu t while 
unmolested in its breeding resorts. 

with whom I talked is thst  it does not; feed to any great exteut outside of 
’ its arctic habitat. It is certainly much thinner 011 the northward than 

on the southward run, a niale that would yield 30 os more barrels of oil 
in the down SeaRon yielding less than 26 two niolitlls later. Whalers 
admit their igiiorance of what constitutes the food of this animal, h d  
can find nothing in its stoma+ duriug the breeding season. 

The young Bhachianectes j u s t  before birth Iias w narrow, irregular, 
longitudinal ridge along the posterior part of the back, vliicli I did not 
observe in the adult. It extends from about opposite the vent to the 
flukes and is iuterruptec1,in many places. This ridge probably come- 
sponds to the series of transverse ridges along the back of the adult as  
described by Scammon. Although the young whdes which I saw on 
the beach at San Simeon had been dead but a short time and were but, 
alightly decomposed, the baleeu was so loosely attached that it had 
slipped from it0 place iu the jaws. It was not frayed and ragged on 
the inner surface as in that of the adult. 

The adults usually have mauy barnacles deeply imbedded in the skin. 
The specimens I preserved have been ideutifled by Mr. W. H. Dall as 

I Cryptolepcm r/mehianecti. Numerous specimens of the whrtle-~oiiso 
(Cyamw) were also Reon. 

While cruising among the lagoons of Lower California in 1854, search- 
ing for sea-elephants, I heard many stories told By the natives of the 
ferocity of tho feinale gray whales when attacked iii their breeding 
places-stories amply attosted by thcuumber of gravesofill-fated whalers 
one meets with all along these desolate shores. When her yoiing had 
been killed, the female, actuated apparently by motives of revenge, at- 
tacked boat after boat, demolishing it and scalttering mid drOWniIJg it,s 
occupants. This dangerous character gained for the animal its comnion 
name of 4‘ devil fish," and that fatalities were of f‘rcqueut: occurrence 
may be emphasized by the statement that in the vicinity of t h e  nom 
deserted lagoous 8 leadiug feature in the lsudscspe is the solitary grave 
with its conspicuous feme of weather-worn whale-ribs. 

FOOD, YOUNG, PARASITES, AND IIILBITS.-The Opinjon O f  tlie lllell 
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THE cHAsE.-There are usually high oherration stands at the shore 
stations of Upper California, from which a sharp lookout is kept. When 
the spouting of a whale is distinguished, B e  observet signals its posi- 
tion to the boats cruising off-shore, by means of a large flag, to which 
they reply by dipping the peak of the mainsail. 

When near enough to the whale, a lance, with line attiached, is firOd 
into it from a heavy harpoon-gun mounted on tho bow of the boat. It 
is finally killed by an explosive bomb-lanee fired fiom a bomb-lame gun 
held to the shoulder, and is towed ashore after much hard rowing. 

Mr. Clark, of S:m Simeon, recently took from a gray whale one of his 
own harpoons which he had fired into the animal two years before, the 
exposed portion of the instrument beiug rusted to the slimness of a pipe- 
s b m ,  contrasting strongly with the bright and soand part protected bp 
the flesh and blubber. 
OTHER SPE(3IES.-The catch of other whales in 1884 and 1885 W R ~  a8 

.I 

follows : 

Right- 
whale. I Stations. 

Monterey .............................................................. I. ........ 
. San Simeon. ............................................................ 3 
Point Conooption. ....................................................... 1 I 
Snn Diego I 1  .............................................................. 

Hump. Snlphuf- 
baok. bottom. 

I-- -- 
7 .................... .................... 

l7 I .................... 

Occasional finback whales are taken at the coast stations, but their 
appearance is very irregular. Sperm-whales are of still rarer occut- 
rence, but one was captu.red at Carmel Bay in 1875, which yielded 53 
barrels of oil. Whale-oil prepared at the coast stations is worth about 
25 cents per gallon." A t  this low price, whaling for the gtay whale 
must be carried on inexpensively fm coast stations to support those 
engaged in it, and it is unlikely that a return to ship whaling in Lower 
California would be found profitable at the present time. 
WASHINGTON, D. C., November 10,1886. 

EXPLHATION OF THE PLATES, 

PLATE VT.-B7tmhlanectes g2duMU) cope. California Uray Whale. Fmtue, 17 feot 
long, taken &om adult about 40 feet long, San Sirneon Bay, Cnli- 
fornia, December 25, 1885. Specimen inolincd E little to the right 
side and slightly imbedded in the s&nnd. (prom a skotch by Charles 
H. Townselid.) 

PLATE VII.-Xhaoh$aneotm glauaua Cope. California Gray Whale. Fcstrla, 17 feet 
long. (From sketches by Charles H. Townsend.) 

FIG. 1.-Head, from above. LL, lower lip, T, tonpm. 
FIG. 2.-Lower jaw, from below, showing the deep longitodinal furrows. 
FIG. 3.-Flukes, from above. 

' * Arctic oil generally brings a fow oents more in the market. 
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Ban. U. S. I". C., 188O.-(To f;\copngo 350.) PLATE VII. 
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108.-UALMON IN TlXE HUDSON RLVER. 

B y  A. Ne CHXBNEY. 

Ever since the beginning of artificial fish-culture there has been con- 
siderable discussion as t 3  whether the Hudson ever was a natural sal. 
mon river, where the salmon regularly came from the sea for the pur- 
pose of spawning, and several attempts have becn made teo make i t N  
headwaters 8 spawning-ground for salmon at  the present. When Henry 
Hudson, in 1609, sailed u p  the river he reported 8 ‘( goodly store of sal- 
mon”; but  with the exception of this statement, there is now no 0% 
Uence that salmon ever ascended this river, and the few occssionl 
fish that have been Found were probably stragglere horn the Oonneoti- 
cut. I n  fact, i t  must have been as impossible threo centuries ago for 
salmon to reach the headwaters of the Hudson €or the purpose of spawn- 
ing as it is now-perhaps more so, owing to tho absence of modern fkh- 
ways. Cohoes Palls, near the mouth of the Mohawk, and Baker” Falls, 
at the great; bend of the Hudson just below Glens Falls, must have 
kept the fish away from their suitable breedinggronnds. It is possibl,le, 
of course, thal; salmon may have spawned in sotm of tho small tribii- 
taries, or in the river itself below Baker’s FaIls ; for it is stated on gooct 
authority that salmon spawn in the Restigouche River, of Canadrr, 
within a few miles of tide-water, and some instances are related of their 
spawning in bl‘ackish water at the head of the tide; but this is not at  
all likely, nor would such spawning suffice to keep the river Ptocked. 

It is well known tha t  salmon, in order to rea& suitable spamning- 
grounds, will ascend falls of surprising height and surmount obstxzcles 
tbat would turn back any other fish. Some time ago the authorities in 
Norway caused some experiments to bo made to ascertain the limit 9f 
the leaping powers of salmon. It was found that some fish jumped 
over a vertical barrier of 16 feet, while the average jump was 12 feet. 

Between 1873 and 1876 the New York fi8h commission planted ltiG,OOO 
Ualifornis salmon fry (8almo quinndt) in the headwaters of tho Eudfion, 
and nearly 100,000 on Long Islabd. Few, if any, of these fish were ever 
afterwards heard from ; and it is supposed that the water of the rivers 
of the Atlantio coast south of 41 degrees of latitude is too warm for this 
species from the Pacific slope. In 1880 the Stote of Vormont made H, 

small plant, of Atlantic salmon fry (6aZno SJW) i n  the Battenkill, which 
flows from Vermont into the Eudsbn north of Troy, and this planting 
may account for the salmon taken in the Hudeon in 1884. Natural ob- 
structions, however, prevent these salmoh from returning to the place 
where they wer0 planted. 

It W&B determined by the U. 8. Fish Oonimission a few years ago, 
when the obstacles tbat had previously stood in tho way of the ascent 
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of fish were being overcome, to plant salmon fry iu the headwaters, 
where they would find suitable and abundant food; and 'if they re- 
turned as mature fish through the waters of the lower parl of the river 
the success of the experiment would be assured. Since 1882, accord- 
ingly, more tlian a inillion and a half of fry have been planted in the 
Hudson by the U. S. Fish Commission, As ordinarily tliese salmou go 
down stream to salt water at 2 years of age, and 2 yea,rs later re- 
tiiru to spawn, i t  was expected that some would (:ome back in lSSG, as 
t h e  first plant thus made was iu 1882. That they did so is evidenced by 
the catch of 3 salmon, weighing from 10 to 13 poiinds each, in the 
river below the Troy dam." 

A few days ago, during a freshet in the Hudson, two of the young 
salmon planted in the headwaters of the river were taketi in the flume 
of a mill two miles above here, and replaced in the stream to go on their 
way to tlie sea. One weighedane-half and the other three-fourths of a 
pound, which shows very encouraging growth. The point where they 
were taken is three miles below Olendon Brook, which is the lowe~gt 
tributary of the Hudson in which young salmon have been p1:mted. 

In  October, 1885, at the request of Prof. S. F. Baird, I caught a few 
of the plant of 1884, then about 18 months old, and forwarded them to 
Washington. These young salmon 'were from G to 8 inches long, cov- 
ered with fine silver scales and dotted with carmine and black. Wheii 
they go to sea a few months later the carmine dots disappear, but the 
black spots remain and are found on the adult salmon. During the past 
snmmer I did not gee in Clendon Brook (where they were planted) m y  
tbat I considered of the plant of 1854; still, some m y  have been tlicre, 
as all of one year's hatching do not go to sea a t  the same time. Soiiie 
salmon grow much faster than others, and in one can of yearling fish 
(a11 liatched at  the same time) I found that they ran iu size from 2& to 
about 6 inches. One of the salmon that were taken in 1885 contained 
ripe milt, In the summer of 15SG I reported that the plant of 3854 
seemed to have gone to sea, and undoubtedly most of them had; but, 
probably some of the slow growing fish of' 1884 remained and conld iiot 
be distinguished from those of 1885. In July last I took specimens of 
the plant of 1885, which were almoRt as large as the eighteen months' 
fish of the year before. 

By theseexperiments Professor Baird haw showed that salmon planted 
in the lieadwaters of tohe Hudson will endeavor to return there to spawn j 
and all that there seems to be lacking to meke the Hudson a salmon 
river are means Sor the fish to get back to their spawniaggrounds and 
laws for their protection. The obstacles are being overcome by means 
of fi.shways; but a t  present there is no protection for the Atlantic sal- 
mon in this State, as heretofore there have been no salmon to protect. 

GLENS PB;LLs, N. Y., December 27, 1886. 
-~~~ ~~~~ 

See notioe of this in the Fish Commission Ruport for 1886, p. 110. 
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100.-RECORTOMIDiZ3 AND SOME OTIIER WIBJX-DESTROYING RUGS. 

B y  GEORGE DIMMOCH. 

[Froiu Annual Report of tho I W i  auil Gaiiio Coinmi~~iourrr~ of Itf:rssnclinsct~ts, 1RYG. j 

Insects are generally consiilered to be benclici:d to  fislies by fiirnish- 
iiig them one of the most uiit’ailing sources of food. There are, however, 
:I few iusects wliicli are itijurious to fishes, tlins makirig an exception 
to  tlic rule. IhGcerI published a statement in 1774 that the larvae of 
dragon-flies, or, as they are sometimcs called, devil’s-dnrniug-needles 
(the Libellulidu: of naturaliste), would seize aiitl kill fishes, a statemelit 
eorifirrnecl by Dale2 in 1832. Von MuetzscliefahlJ in 1778J79 inentioiied 
several aquatic insects which attack?tl tho porch, among them two 
species of water-beetles (Dytiscidm) and two species of water-bugs 
(Notonecta glauca, and N q a  1,inearis-now called Ranatra linearis). 
The destruction of yo~ing fislics by water-beetlcs has since been noted 
by JOlles4 in 1530, by Dale5 ill 1532, and by RileyG in 1555. In regard 
to the water-bugs, observations published withiu the past few years 
have not only confirmt?cI the  above-mentioned earlier statements, but 
other bugs have been discovered to attack fishes. Leidy,’ as early as 
1847, writes that species of Belostoma ant1 ~’WthOStOlna (.?hitha) prey 
upon fishes. Qlorer,B in 1S75, states that Ranatra puadridenticulata 
and Belostoina americanunz feed on small fishes, and that Nepa apiculala 
probably, and Notonccta insularis possibly, (lo the same. Milner,v in 
1576, writes that Eelovtoina grande captures and eats fishes. Miss 
Ormerod,Io in 1575, describes how Rnnatra linearis attacks fishes ; the 
Rarne year called attention to the destruction of the eggs of carp 
by the same insect. Turner,I2 the next year, mentions the killing of 
young sticklebaclrs in an aquarium by Belostoma. notices 
tlie showing at tho Hdiuburgh Fisheries &.hibition in 18% of a prep 
mation by Hugh D. McQovern, of Brooklyn, N. Y., of a year-old trout 
( 6  si~rmounteil by tlie fish-eating bug, Belostoma grandis,” which mas in 
tdie act of killirig the fish by piercing its heat1 ; aud Todcl15 tho Saine 
year desoribes how a Belostonta, about threequarters of 811 inch long, 
\vas seen to  vanquish a fish three or four tinles its Own lOl1gth. Uhler,lG 
in 1854, states that Ranatra destroys the eggs of fishes, and sometimes 
att:,,cks the goring fishes tlieinselves and uuclrs their blood. Writing of 
Belostoma grandc, the giant species of this genus that is found in trop- 
ica1 America, he states that “it is a formidable nlOllStW in  tho pools of 

1 Superior figurns rulbr to  tho cita!,ious of literatiire nt tlhe eiid of tllib mtiolo. 

Bull. U. 8. I?. 0.1886-23 
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Demerara, where it lurks on the bottom of the muddy pools which match 
its color, ever ready to grasp the unwary fish in the cruel embrace of 
its sharp hooked fore-legs, there to remain fixed until life becomes ex- 
tinct with the outflow of its blood.” This author adds: “Scarcely less 
rapacious are the species inhabiting the United States. One of these, 
B. grisea, is the facile master of the ponds and estuaries of the tidal 
creeks and rivers of the Atlantic States. Developing in the quiet pools, 
secreting itmlf beneath stones or rubbish, it  watches the approach of a 
I’omotis, mud-minnow, frog, or other sm811-sized tenant of the mater, when 
it darts with sudden rapidity upon its unprepared victim, grasps’ the 
creature with its strong, clasping fore-legs, plunges its deadly beak deep . 
into the flesh, and proceeds with the utmost coolness to leisurely suck 
its blood. A copious supply of saliva is poured into the wound, and 
no doubt aids in producing the paralysis which SO speedily follows its 
puncture in small creatures.” 

Of easily accessible articles in which the habits and fish-eating pro- 
pensities of aquatic hemiptera are noticed, probably the most interest- 
ing, on account of its popular, simple style and because it deals with 
American insects, is $he paper by Glover8 in the Report of the U. 8. 
Commissioner of Agriculture for the year 1876. This paper is entitled 
‘6 Heteroptera, or Plant-Bugs,” but deals with many bugs that either 
suck the juices from plants or animals, or that arb entirely rapacious, as 
are most water-bugs, depending for their nutriment entirely on th8 blood 
of other animals. 

The rapid extension of fish-culture has called attention to the attacks 
made upon fishes by their enemies. It is quite likely that the require- 
ments of fish-culture itself, such, for example, as associating together 
in the same pond large numbers of fit3hes of about the same size, has 
furnished conditions that have permitted the increase of the actual 
number of the hemiptera that prey upon them. The abundance of food 
for water-bugs in a pond stocked with small fiB1les only, and the absence 
of larger fishes to devour the bugs while the latter are still quite young, 
may both contribute to the welfare and increase of the bugs. 

That the loss of’ fish due to these insects i s  considerable seems quite 
probable, because, notwithstanding their secluded habits, they are not 
rarely to be seen about ponds, sometimes even in  the act of taking 
fishes. The following quotation from a letter from Mr. E. A. Brackett, 
of Winchester, Mass., chailyan of the commissioners on inland fish- 
eries for Xassachusetts, under date of December 16,1886, will illustrate 
this fact. He writes : 

6‘ In October last, while drawing off the carp youd, the water became 
very roily, and I noticed several young carp moving on the surfam, 
siilcwise, evidently propelled by dome oxterual force. With 8 dip-net 
I took these young fish out, and found that in every case they were 
firmly held by a water-bug. The fish were dead, and the bugs appslr- 
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ently had been feeding on them. I had no means of determining how’ 
many of these bugs mere in the pond.” 

The largest, and without doubt the most dangerous to fishes, of theso 
mater-bugs are those which belong to a family 
called by naturalists Beloostontida?. It is especi- 
ally of tlicsoBelostomida? tliat tliis paper treats. 
I n  the northeastern United States the common 
forms of thesebugs belong to thegenera Zaitha, 
Belostoma, and Bennczcs. The accompanying 
figure of one of the species of Belostoma, which 
genus in the tropics contains some veritable 
giants in tlie insect line, mill give a good gen- 
eral idea of the form and appearance of these. 
insects. Tho species figured, JI. gmnde, is found 
in temperate and tropical parts of North Amer- 
ica. The form of iiisects belonging to the genus 
Bdostoincc is elougnted oral, and their consider- 
ably flattened form and large size serve 8 to dis- 
tinguish them from all tlie otlier hnfore-men- 
tiorietl mater-bugs except those belonging to 
the genus N c p ,  and from them they arc easily Deloofoma grandc --Ilftor 

distinguished by the fact that the body of Nepa 
terminates in a long tube formed by the apposition of two grooved ap- 
pendages ; through tliis tube the insect obtains air for breaihing, while 
the species of Belostoina lieve no such tube. The form in Zaitha is lilm 
that, of Belostonin, but the species are smaller. In  Benaczcs, ?nother 
closely allied genus, of‘ which the sole species, -73. haldenianzcm, is found 
in the United States, tlie femur of each fore-leg lacks the groove on it8 
forward side, a groove which is present in the species of Belostoma, and 
which serves for the partid receptiou of the tibia mlien the fore-leg is 
f‘olcled up. The genera ZaitAa arid Bennezcs formerly wero considered 
t o  be a part of the genua Relostoma. 

Insects of the family Belostomidn are abundant in nearly all parts of 
the tropical and telnperate zones of both hemispheres, except in Europe, 
where they are cxtreniely rare j but, a8 a general rule, these insects aro. 
larger the w:Lrniclr the climate in which they live. Indivjdual specimens 
of llelostonia grande m e  sometimes found in tropical Anicrica which 
1ne:Lsuro 4 inches iu length, anti I?, griseum, which is found in tho north- 
ern United Slates, attains a length of 3& inclres. The young of this 
species wlicn only two days from tlie egg measured, according to Pack- 
artl, a third of an inch in length. 

The color of tlie species of Belostomidc is brown, of a greater or less 
depth, or of it yellolrrisli or a greenisli shade. I’artiallg covered with 
111ud, tliey are quite tliflicult to discover. The Rexes arc not easy to (lis- 
tingnisli from one another, except that Eernalm can at tirnot: h tlietin- 
guished by the eggs wliicli tlwy (;:wry. 
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. Tlicsc large insects are not only provided with powerful fore-legs 
which they use to seize their prey, and strong, ~ o n l e ~ l i i i t  oar-shaped 
hind-legs for swiminiiig j but, when full-grown, they have strong wings 
and arc capable of long-sustained flight. By their flights, which, as in 
most aqnatic liemipter;t, take place :kt  night, tlrcse iusccts pass from 
one poud to another. This iusurcs tlieiii a wide distribution, :uid ~iidies 
their extermiiiation a difficult matter. Living, as they often do, iu 
pools which dry oiit at certiiin seasous of tlie yenr, tliis provision for 
flight is a necessity of their existence. That tlicse flights are often 
loiig aid high is provcd by tlie fact that tlie bugs have been lbuiid in 
the midst of large cities, far froin iUly pond or pool, upon the rooSs of 
three and four story blocks. It is probable that tiicy are fonnd in these 
situations from liaving been attracted to the reflecting surfaces of sky- 
lights, for it is well.known that water-beetles, with their iniperfcct sight, 
mistake large expanses of glass, such as are preseiited by green-houser~, 
for sheets of water. Especially attractive, however, to these largc water. 
bugs are electric lights, ikriil notices have appeared in the daily press of 
the swarming of tliese, as well as of othcr insccts, about tlic electric 
ligbts of cities. In Biglit, as Mr. Brackett states in the letter from 
which I h : i w  already quoted, the species of Bclostomida. which he ob- 
served can arise directly from the surface of the water. 

These iiisects cliffer, according to the species, 8s to their inode of egg- 
laying. Some, like tlie cotniuon Zaitha$u?ninea of our northern maters, 
lay their eggs 011 their owu backs. I n  my collection I have a specimen 
of this species which has lier back almost entirely covered by a nicely- 
arranged layer of elongated-ovirl, dwk-brown eggs, which number over 
a hunclrecl aud seventy-five. ~ h e s s  cggs arc set nicely upon one end, 
and placed in trausverse rows, by ~r~eaiis of a loiig protrusile tube, or 
ovipositor, which tlie insect can extend Par over her own back. This 
mode of oviposition insurcs the safety of the eggs until the young ;%re 
Iiatched. Tlie eggs are fastelled to the back of the mother by a very 
tliin layer of a waterproof ~ U I U  secreted by the insect. Tho entire layer 
of eggs is apt to split i'roni the insects when tliey are dried, a i d  eon- 
sequently is rarely seen in collectioiis of insects. The young bug 

.Latches froiu its egg by iiieans of cutting oiit a round lid from the top 
of the egg, arid at about tlie tiiiic wlieii the young brood begins to hatch 
the mother sheds the enlire layer of eggs froin hcr back, something as 
she would molt her skin diiriiig growth. It is probable that all the 
species of Zuitha carry thoir eggs about with thein, while, on the ot l ic~ 
hand, some, if not all, the species of Belostoma deposit their eggs in 
masses, under boards alii1 logs, near the margius of tlie pools which 
tliey i uhabit. 

The Y O U I I ~ ,  upon hatching from the eggs, go inimcdiately on their 
predaceous course, often feeding a t  first on yoiiiig snails. As is true 
of most honiiptera-the bugs properly sl)eaking-the young diir'er little 
from the adults except in the absence of wings in the former. I n  Belos-' 
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tonla tho young, however, have t\vo cl;~\vs 011 tha larsi ’of the foro.logs, 
while as adults they have ouly oiie tarsal olaw in the siimo place. It is 
uot wrtainly k1iOW11, but i t  is likely that theso iliacots reach their full 
growth in a year. 

111 seiziug upou fishes or othor sinall ariimals theseinsects grasp their 
prey with their fomfeet, holtling i t  firmly in their cluivs, thcn piercing 
i t  with their beak or 1)robosciu j for they only stick blood, not beiug 
able, as is tho c:wo with water-beetles, to eat tlio whole unimal. The 
proboscis consists of stout Ilorny seta or bristlcs which lit closely to- 
gether to form a fino sucking-tube, wliils tho exhaustion is perforrned 
by means of a muscular, oxteiisiblc pheryux, or throat. As is probably 
the case with all carnivorous heuiiptera, ouly living prey is :~ccepta,blo 
to thcso insects. The predaceous water-bugs are said to destroy tho 
eggs of fishes, although further coniirmibtion o i  this statement is desir- 
able. 

Wlieii the wnter.bugs attiick otlier auii~ials i t  is iioticeablo that the 
prey clies much quicker thau it  would normally do from &imply the loss 
of blood consequcrit ul)oii tho snoliiiig of the bug, so it is gouerally sup- 
posed that t8hcse insects inject a poisonous secretion through tlioir pro- 
boscis into the wound they make. Most of thcso iiisects inflict quite 
severe stings, ill self-dcfexise, if thoy aro haridled too freely, usiug tho 
proboscis for this lwyoso. Luidy7 describes tho salivary glauds of 
Belostgnm, wliich are well developetl, end it is UlJdOUbhdly tlio seoro- 
tioii of these glands that poisons tho prey when it is pierced by the pro- 
boscis. 

As will bo seen from tho preceding part of this yzipcr, the clestruction 
of the bugs that attack fifihes is iiot :bn casy matter. Tho \vater-beetlcs 
can bo trapped by the use of decaying animal matter, of which they are 
very fond. I h a w  sooii a dead rat in a small pond surrouuded by a great 
number of these beetles (Dytiscidm), and they prefer such food to living 
food. On tho other hand, the water-bugs will take only living food, so 
that their entrapping by any bait would be diBcult. 

Tho use of poison for aquatic hemiptera, seems also inipracticiibltt. 
. As herniptera eat only liquid food which thcy can suck up through the 
f i i i ~  tube of their proboscis, poison that mould have any efi’ect upon them 
must be a liquid, a very finely-divided SUbStibliCo held in suspension in 
a liqnid, a corrosivu substance that will directly a t t d c  the surface of 
tho bug, or some substance that gives off poisonous vapors. Tho above 
remark applies to all hemiptera, but the destructiou of aqiiatio henlip- 
tera is still more difficult. In their case no liqnid poison can be a~)1~lit~d, 
because tho bugs would not eat it, and becaum its mixturo with water 
mould endanger the fish that it was sought to protect. For like rea- 
sons no corrosivo substance or poisonous vapor is applicable. Water- 
bugs are BO much Jiardier than fish that nothing dissolved in the water 
mould injure them that would not prove dangerous for the fish 
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Searching for the eggs of the mater-bugs might prove useful ou a small 
. scale, but would, of course, be useless for the numerous species of Zaitha, 

which lay their eggs on their own backs. If the collection of the eggs 
of those spccics which lay their eggs in masses was attempted, it might 
be possible to cause the insects to lay their eggs under boards placed 
in favorable localities in shallow walm, and the eggs could be taken 
from beneath the boards every few days and destroyed. This mode of 
destroying tho eggs is offered as a suggestion, not having had, to m y  
knowledge, any trial. 

Collecting the adult bugs with nets would somewhat lessen their num- 
bers, bat would prore of value only in small ponds, and even these ponds 
might become restocked with bugs in a single night. Capturing migra- 
tory insects ha8 little value in lessening their depredations, except where 
the capturing can be done under very favorable circumstances and over 

Keeping fish ponds clean will certainly be of use iu restraining the 
depredations of water-bugs, as they prefer to live in mud and rubbish 
rather than in clear water, 

The introduction of someinsectivorolls fish that will not eat the y o u ~ g  
fi6hPS would be the most feasible way of ridding a pond of these iusect 
pests, but my knowledge of the habits of fishes is not suf3cient for me 
to state whether any such fish is available for\uso in our fresh-water 
ponds. A careful study of what is known about the food of our fiBshes 
rriight reveal some species that would keep water-bugs exterminated 
from any pond into which it was introduced. Ducks are known by in- 
sect-collectors to nearly exterminate tha insects from some of the ponds 
which mere the best €or the collection of water-beetles before the ducks 
hail access to them. Uhler mentions that, in tho Harris collection 
of insects, there is a specimen of a water-bug (Zaitka $uminea) bearing 
tile label, ‘6 Found in great number$ in the stomach of a duck.” But 
ducks might eat some of the young fi8he9, thus proving their uselessness 
for the purpose inteuded. Among the enemies of tho Belostomidm may 
be mentioned little red mites, which are often seen attached to the joints 
oE the bugs; but these parasites probably cause their hosts but little 
trouble, and could not be used in any way as a means of their destruc- 
tion. 

The mode of destroying the water-bugs that seems to  me to be tho most 
feusible is by the employment of the electric Eight, and even this method, 
which mould only pay on a large scale, might fail to destroy a snficiotit 
rtumber of the bugs to be of practical value. Since the introduction of 
the electric light 8s a means of lighting streets, seveial notices have 
been published to the eEect that, among other insects which are at- 
tracted to the light and sometimes swarm about in numbers, are the 
aquatic hemiptera. Striking against the glass whichpurrounds the light 
they fall to the ground. Collectors of insects have taken advantage of 

* large areas of country. 
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this 11:ibit of the bugs, and by waiting bcneath tho electric lights havo cn- 
riched their collections by capturing the fallen insects. The more brill- 
iant the light the more insects are attracted to it, and on this account 
the electric light has proved much more favorable for collectors than 
gas-lights were. If the nuhber of bugs attracted to the electric light 
were found to be sufficient to make that a valuable means for destroy- 
iug them, it would be easy to contrive D trap that would retain the in- 
sects after they had fallen beneath the light. Traps constructed on a 
similar principle havo been used by insect collectors for a long time. 

It is quite possible that an illuminated trap beneat?h the surfam of 
the water would attract many m'ore of the BelostontidGr: than does a light 
above the surface, for these insects do not often leavo the water, appar- 
ently, except when they qui t  it for the purpose of migration. 

In  conclusion, it may be said that any practical modes of combating 
such ins& pest6 as Belostoma are a8 yet undiscovered. 

. 
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.1 *1,700,000 

110.--BILRINI[CAGE O F  WSIITRFIBII EGG# DURING TRANl9POETA- 
WION ON TILAYI. 

B y  W. F. PAGE. 

On December 5,1SSci, a case of whitefish eggs was received a t  Cen- 
tral Station, U. 8. Fisli Commission, Washington, D. o., from P. N. 
Clark, Northville, Mich. The package WAS said to contain 100,000 
eggs. Wlien tlie package was opened arid the eggs were transferred to 
a McDonald hatching-jar (new style) a t  4 p. m o n  the same day, the eggs 
were found to measure but 64,000. They wwe again carefully remcas- 
ured a t  0 a. m. oti December 10, and found to be 72,000, au increase of 
12& per cent. 

When the eggs were received tliey did not present any appearance 
of shriveling or other distortion from norinal shapeaand size; yet it is 
evident that a shrinkage of bulk must have occurred between the time 
they left Northvillc and arrived in Washington, and further, that they 
regained a patt ‘at least of tlieir former bulk. On January 8, 1857, 
thirty days after the second meiisureinent, they were again measured 
and, although a smell number of dead eggs had been removed from the 
jar the number was still found to be 72,000. 

If, as it appears, a shririlrage of 124 per ccut occurs in the compara- 
tively short shipment froni Nortliville to Washington, it is fair to sup- 
pose that iil the longer transoceeuic sliipinonts tlio shrinkage would 
amount to much more. * 

On January 22 a consignment of eggs which had been out of water 
about 28 hours arrived a t  Central Station, and were at once placed in 
circulation in 12 jars of water a t  370 3’. Measurements of tho quaiititfly 
were made on the basis of 3G,000 eggs to the qutlrt after introductiou 
into the jars and 42 hours later, with the following result: 

Numbor 
of jar. 

2 a 
4 
5 
6 
7 
X 

10 
11 
12 
13 
14 

Total In 12 jars 

Number of 
indiontod by 

first 
measurement. 

WE8 

153,000 
lea, 000 
383,000 
183,000 
145,000 
163, 000 
125,000 
135,000 
135,000 
135,000 
140,000 
140,000 

Number of 
eggs E8 

indioatod by 
socolltl 

measurement. 

165,000 
168,000 
150, 000 
158,000 
182,OUU 
IRO, 000 
144,000 
153, 000 
168,000 
185,000 
100,000 
157,000 

Tbo increase in bulk due to returning the eggs to  water rtmounts to 

WASHINGTON, D. C., January 27,1557. 
ll++ per cent. 
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I I I.--lSE"POKT OX? OPERATIONS A T  TIIE BHAV-JIATCMJNG S'TATJON 
ON BATTEEY IBLAND, N E A R  H A V R E  DE GRAUB, D I D . ,  DURING THE 
SEASON O F  ISSO. 

B y  L. R. GRABILL, 
Siqc?*idetukict of Battery Station. 

[Abstract.] 

The first run of shad was perceived on April 18, and 35 ripe shad 
mere taken on April 19. This run continued for a week, and was larger 
in number than had been h o w n  for 20 years. Both sh ;d  and herring 
came in enormous quantities. It was impossible to obt?in the catch of 
shad at the seines during this ruii. The catch of  Mr. Osmonci7s seine in 
shad for one day alone mas more thau 5,000. 

The collection of spawn for the station was done by men and boys 
hired temporarily for tho purpose. As many as 40 men and boys in 
addition to the stetion's ordinary force were employed. These were 
paid monthly wages, each bcing allowed $10 rt month for subsistence. 
It was endeavored to station men permanently a t  all the seines, and to 
attend to as many gill-nets as possible. The men were graded as first 
and second class spawn-takers, and apprentices. Busides these, boys 
were used merely as oarsmen. 

Experience shows, however, that i t  will be better in the €uture to 
employ 3 men to overy boat, 2 of whom are apprentices; these 2 to 
take nightly turns at receiving instruction. Boys, unless quito large 
and strong, cannot care for bo:tts in a squall. Large as was the collect- 
ing force it could not attend to more than one-hali of the gilling boats 
011 nights wheu all of' the fishermen were out. As a rule it wat3 found 
more proEtable to attend gill-nets than seines. 

Collection mas contiuucd from April 19 to June 10, tho total number 
of eggs collcctcd being G0,766,000. Of this nnmber there were received 
from the steamer Piah Bawk 2,099,000, and from the steamer Lookout 
2,433,000, the total receivod from other sources thus being 4,539,000. 

The Cammission's gill-nets were put in use during the latter part of 
the season, there bcing no scarcity of male fish during the first part. 
Notwithstanding the smaller mesh of the net, it was not noticed that 
there was a large diEerence from other nets in the proportion of inale 
fish caught. The largest roe fish seen during the season wag caught in 
one of the Commission's small-mesh gill-nets. On a few occasions thcsu 
nets served a good purposein supplying male fish for impregnating 
eggs, but they did not supply these male fish nearly so often as they 
were supplied €rom ordinary nets near at hand. The Commission's gill- 
nets, being fished by expert' fisherhen, caught about as many fish, both 
malo and female, as most of the gill-nets fishing in the w m e  locality. 

At  the beginning of the season the hatching department mrte not PI'@ 
pared to do the work that was forced upon it by the early and immenso 

. 
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run of shad. The connections for the hatching apparatus and for tho 
water supply were inadequate to the demand, and the supply of hatching 
apparatus on hand was insufficient. To increase the hatching room 
an addition, covered with canvas, was made, accommodating 2 tables 
additional with 50 McDonald jars. The store-room used for the seine 
was furnished with sky-lights, and 28 hatching cones were placed in 
it, and about 30 cones in all conditions of repair were hastily fitted 
up outside of all shelter. Notwithstanding the increase thus made, tho 
cones and jars constantly carried twice as many eggs as they should 
have done, and much loss was the result. But Ijy f@r the greater loss 
was caused by being obliged to allow eggs brought in to stand in 
buckets, &c., until room could be made for them. In many cases eggs 
nearly hatchea were cornpelled to bo placed in the river to make room 
for new ones. About 170 McDonald jars and 58 cones were in constant 
use, supplemented by wire-gauze cylinders, buckets, pans, and all kinds 
of arrangements for hatching. 

Three experts were employed during most of the season in the batch- 
ing-house. Three apprentices were also employed most of tho time as 
assistants. These men received and cared for all eggs, cared for tho 
fish when hatched, filled the cans for shipment, and loaded them in , 
the launch or scow. 

Notwithstabding the losses, the number of shad fry hatched was 
46,231,000. These numbers are based on the measurement of the per- 
fectly cleaned eggs in the jars just before hatching in every case, and 
aro as nearly accurate as these figures can be made. It is believed that 
this is rather under than over th;e actual result. Tho percentage of 
hatching during the season wa0 74.4. The total number of fry shipped 
and receipted. for by messengers was 43,776,000. The total loss of fish 
was 1,455,000. Three tables are appended to this report, which give 
details concerning Dhe collection of the eggs, the shipments of the fry, 
aud meteorolo@cal observations during most of the season. 

The collecting force was entirely disbanded after June 10, when gill. 
ing is no longer permitted by Maryland laws. On June 13 all the eggB 
on hand had hatched, and the hatching department was then closed, 
But few eggs, however, were taken after June 1, the date on which tho 
greater part of the force was discharged. After tho close of the lietch- 
i n g  season the time of the small number remaining was given to storing 
the equipment, and in work upon drive-well, which was begun with 
the hope of finding an artesian water supply. This well was carried 
to a depth of about 150 feet by July 1. 

There is little doubt but that the area of 4 or 5 square miles irntpedi. 
ately surrounding Battery Station is as large as any, if not the largest, 
spawning ground for shad on the coast. The station is well located 
for reaching every part of this ground. The possibilities of the sbdion 
are almost unlimited. Fishermen and fishing boats cover the bay dur- 
ing the season, and every ripe egg taken in fish in the nets would be 
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lost if i t  was not taken by tho collcctors of the statiou, impregnated, 
and hatched. 0110 need ouly to see the b:ty Rtudded with the lights of 
tho fishing boats on a night in AITny to convince him that but for tho Com- 
mission7s work very fow fish ooultl coiiie from eggs naturally deposited. 
But, large as was tho Comtnissiou’s fbrco last year, I am satisfied that 
not over one-half of the ripe fish taken in the bay by fishermen weru 
stripped by its collectors, a8 they could not possibly attend to all. 

It is fairly denionstrated by this season’s work that collecting from 
gillurs produces a. better resul t thau hauling the Commissiou!a seine. 
Two or 3 men can secure as many ripe fish from gillers in a clay as 
30 men mould seciire if employod in hauling tho seino. Moreover, 
hauling the seine by the employees .of the station necessarily involres 
tho Fish Oomlnission in the care and disposal of the fish talicu, while 
it.seems to antagonize the fishermen, a,nd is an unnecessary cost. With 
a good run of fish in the coming year, if the collecting force is doubled 
and their work thoroughly 8ystematieet1, perhaps double tho number of 
oggs secured last season can be obtained during 1887. The collection of 
eggs in IS86 was stimulated also by giving small rewards to those 
gathering the greatest amount, of good spawn. 

PENNING SHAD.-OUt of a largo numbcr of‘ shad €ull of roe, but iiot 
ripe at tho time of introduction, which vore placed in tho pool and kept 
for a space of t ime ranging from D fern days to 2 weeks, not one ever 
prodacod eggs that would hatch, though apparently npo when stripped. 
It would seem that passibly the fright at being taken in the nut, or of 
confinement in the pool, prcrents the eggs from further development. 
All of the fish placed is the pool become more or less diseesed aftor a 
short time, which may bo duo partly to tho niuildy bottom. This in- 
teresting ovperiment has hitherto niet with such small sucoess as to 
warrant its being dropped hereafter. 

lImmNG.-Elerring wero taken confiniiaI1y and sometimes in such 
quantities as to retard tho hauling of the mines. No account mas kept 
of them, 8s they wore considered valueless in most cases, aud they were 
sho-ided back dead into the river or allowed to escape throngh the 
large meshes before complctely hauling in  the seine. 

I%oomxsa: OR STZLIPED mss.-Experiments were made in hatchiiig 
tho eggs of the rockfish, the greatest success being obtained by swing. 
ing a cylinder with gauze cuds in a sluice-way through which a current, 
caused by @e tido, oonstan tly flowed. It appears, however, that oven 
witnh very firie gsuee the eggs in a certain State are forced tlirongh. 
Owing to want of timo, caused by pressure of other matters, sufficieut 
attention could not be devoted to tbose experiments, and most of the 
egg8 talccn mere lmt, In all, 600,000 rockfish eggs were taken, and 
76,000 fry wero shipped to Lake Ontario, nePlr Oswego, N. Y.* ’ 

WASHINGTON, D. O., December 20,1886. 

For notice of their 8UoCeRRful pht ing ,  800 F. c. Bulletin for ld86, p. 137. 



T A B ~  I.--Record of the shad-hatching operations conducted ut Battery Station, Naiyland,  from April 19 to June 13, 1886, under direction os L. R. 
Grabill, superintendent. 

Taken by had. 
aeine8.t 

Taken b: 
gill-neta Fish obtained from- 

Eggs. 

1170, OOO 

Len*h of 
IaolPaeine. 
visited.* 

Fish. 

-~ 
........... ...................... ..................... 

Fathoins. 

2, 700 

2,500 
1,800 

800 
800 

1,500 
1,900 
2,000 
1,500 

2,700 

........... 

Xonday .._.. 
Tuesday.. ... 
Wednesday.. 
Thnmlsy .... 
R i d 3  ....... 
Satu sg .__. 
Sunday _.__.. 
Monday .._-. 
Tuesday ..... 
Wednesday-. 
Thursday .... 
Friday ....... 
Saturitay .--. 
Sunday ...... 
Monday ..__. 

........... 
1, 700 

Apr. 19 
Apr. 20 
Apr. 21 
Apr. 22 
Apr. 23 
Apr. 24 
Apr. 25 
Apr. 26 
Appr. 27 
Apr. 25 
Apr. 20 
Apr. 30 
 lay I May 2 
May 3 

........... 
1,100 
2,600 

& 500 

1,800 

?E 

8% 
2,800 

........... 
2,900 
1.100 
2,300 
1,100 

1,3??,000 
2,119,000 

3,004,000 
1,000, uou 

200,000 

2,431,000 

1,1i7,000 

771, OW 

J:: g2 
1,000,000 

689,OOD 
l,QOO,OOO 
4,1515,000 
2,OOO.o00 
a,wu,ooo 
1,593,000 
1.300,OOO 
1, i 0 0 , O O O  
1,3r0,000 

414,000 
130, W 
200,000 
300,000 
i O D ,  000 
245.000 

1.814,OOO 
1,103,000 

300,000 

........... 

Length 
)f gill-nets 
vrsited. 

................................... ................................... .................................. ................................. ................................... ................................... 
25,000 ............ 

1,421,000 ............ 
s o ,  000 71,500, ooo 

1,055,000 ............ 
............ 1,200, ouo 

2,431,000 (6) 

50,000 '"1,430, OOO 
........................ 
131,gq ooo 1,621,000 
........................ 

801,oOO 1,500,000 
503,000 ............ 
742,000 ............ ............ 500, OM) . _ _ _  ~ - ~. . __. 141. w, 000 ........... 2 , 0 0 0 , m  ............ 2,4ao,octo 

I. 500, coo 850,000 
............ 1,900,000 
............ 'C!,350,000 

3il),000 ............. 
............ 300,000 
.____. .___.. 4j0,OOO 

.... '. ....... i 1,050,000 .............I 990,000 ........................ 

...... ......, 300, 000 ............ I ............ ............ I .  ........... 

Fathom. 
2,190 
1,955 
3,200 
6,425 
4,583 
1,615 

5.420 
5,505 
4.870 
5,430 
2, 375 
4, I50 

11,390 

2% 

3,587 
2,188 
2,600 
1,700 
1,540 
1,000 

........... : ;E 
4, 200 
4,550 
1,525 
9,100 
600 

5,850 
7,150 

11,785 
8,425 
6,400 
4,035 
1,650 

........... 

Pounds. .......... 
._.__. _._. .......... 

400 

.......... 

.......... 
484 
168 
191 

1,056 

I 

1- 
1 1  I-- 

................... .......... .......... 
.......... 

......... ......... ......... ......... ......... ......... ......... 

......... 

................. 
4 
3 
4 
5 
1 

26 
6 

10 
................... 

450 

........... ........... ........... ........... 

........ 
200 
334 
413 
135 
243 
333 
230 

40,000 
30,000 
6,000 

20,000 

.......... 
200 ' 
E i 
% I  
100 I 

816 
620 

1,389 
2,009 
1,114 

244 
767 
52 1 
588 
693 
306 
405 
324 
398 

2,314 
2,311 

894 
104 

1,934 

, - - -. . - - . 
60 
40 
41 
99 
21 

238 le  ..... ...... 
502 
400 100 1 3 i i  

40 1 25 19J 
...... --! ...... -.-.I 240 

266 i ._____.__. i 211 .__.. ..... ......._.. 48 

Ripe shad. 

20 39 
35 71 
45 91 
90 145 
56 119 
10 1i 
20 36 
20 28 
35 50 
30 47 
20 30 
20 33 

22 --.-.._._ 19 
_ _  .-. . ~. . 

Egga ob- 
tained. 

3,594 000 
5,648,000 

3,295, coo 
941, ow) 

lr& 000 
1532,000 

'Sl,127, 000 
193,000 
248,000 
828,000 
263,000 

4,046, 000 

........... 

........... 
305,000 

1,469,000 
1,71G, 000 
1.544,ooo 
1.317,OOO 
1, 070, 000 

265,300 

Loas. 

........... I ........... 

53s99; OOO --. . - -. . _ _  ...........I : .......... ........... ........... ........... 8169,000 ............ 9 2 i i , M M  ".] *io,wi.j. .......... 
'W, 000 

........... 1.. ......... 

........... j 20.000 ........... 1u,ooo ........... 1 10,000 ........... I........... 

196'000 I ....... :... 
3i:OOO ......... :. 



Monday _.__. Xav u 1,300 3,150 50 '*150 211 .......... 25 622,000 123,000 30,000 1,500,000 
% d a y  ..... 25 ............ 750 .................... 24 .......... 4 60,000 45,000 ............ 1,253,000 

Friday ....... %fay 28 1,300 789 60 Kl50 16 .......... 4 158,000 31,000 20,000 1,000,000 

Snnday ...... May 30 ............................................ 35 .......... 5 112,000 21,000 10,000 200,000 

Wednesday.. June 2 ............ 1,100 .................... 61 .......... 22 545,000 Wd4,OOO ........................ 
Thuraduy .... June 3 ............ 1,160 31 .......... E I83,OOO ........................ 124,000 
Friday ....... Jnne 4 ............ 1,250 .................... 18 . . * . -. __. . 6 61,000 ........................ 100,000 

Snnday ...... Jnne 6 200 .................... 5 . -. - -. . - -. 3 78,000 ........................ 416,000 
Monday ..... Jnne 7 ............ 1,100 .................... 123 ......... 19 416,000 ............ 20,000 312,000 
Tuesday. .... June 8 ............ 1,750 .................... 111 .......... 16 351,000 ....................... 151,000 

Thursday June 10 200 .................... 2 ............................................ 10,000 $8,000 

Wednesday.. May 26 ............ 600 .................... 20 ............................................ 60,000 1,000,000 
Thursday .... Xay 27 ............ 600 .................... 4 ............................................ 30,000 1,013,OoU 

S a t d a y  _._. Hay 29 I.:OO 1,100 23 '9100 ..................................................... 30,000 

k%onday ..... May 31 ............ 1 850 .................... 134 .......... 22 508,000 96,000 20,000 499,000 
Tuesday. .... June 1 ............ d750 .................... 99 .......... 14 259,000 ............ 20,000 45,000 

.................... 
Saturday .... Jnne 5 ............ 700 .................... 28 ._ . -. . - - -. 3 82,000 ............ 10,000 117,000 ............ 
Wednesday-. June 9 ._._____.._. 400 _.___. - - _ _  ____. -. - -. 3 ............................................ 20,000 1!7,000 

FridaV ....... Jnne Il ............................................... .......,.......... .............................................. 40%000 
Satnhay .... Jnne 12 ...................................................... 1 ............................................ 20,000 256, OOO 

10 000 ............ 
--'--I--- 

.... ............ 
Sunday ...... Jnne 13 ..................................................... _,____.. ...I ....... ...I. ....................... .................................. I .................... ' ............................................ I %4<000 

Records for the had-seines are very incorn lete. 
Xo hanling of seines is allowed by Marylant? law 
after Jnne L 

t Hemin were taken in great numbers, but no ac- 
wunt of &em mas kept. - 
: 74.4 per cent of ail e gs taken rere hatched. 
'Kept too long in bu&ers. 
*No mom for them in hatching-house. 
3 Kept on shore all night 
'Not gooa. 
SPnt on trays in kfrigerator becanee hatching-house 

waa fun. 

............ 895,000 ........................ 
554000 2,336,000 ............ 977,000 ............ I 500,000 ........................ 1,100,000 ............ 200 000 ............ 550:000 ............ 500,000 
100,000 ............ ........................ ........................ 

"228,000 ............ ....................... 
"429,000 ............ 
*1298,000 ............ 
*l%6, 000 ............ 

........................ 
*1172,000 ............ 

........................ 
"4EL00U ............ 

.................................... ------ 

6Fifty thousand eggs sent to H. C. Mercer, to be 
Dut into Danube River. 

Total -. -. 

'Sent t o  car Xo. 1. 
8Eighty thousand hatched from 200,000 eggs in re- 

frigerator, and died in a few hours; E9,000 lost by 
overfiow of aqnarims. 

*Lost b r  orerflow of aauarinma 

_ _  . - -. - - -. [ 65,8001 lE5,7771 26,754( 5 , 0 5 0 /  20,6111 4011 1,783/60,~66,000 3,888,0001 1,455,000 45,231,000114,727,000 zS,Oa9,000 

'Sent t o  car Xo. 1. 
8Eighty thousand hatched from 200,000 eggs in re- 

frigerator, and died in a few hours; E9,000 lost by 
overfiow of aqnarims. 

*Lost b r  orerflow of aauarinma 

ggs nearly hatched and - 
room. 

~ p A l s o  585,000 eggs in best condition received 
this day. 

16 Also receired 640,000 roclrfish egg;. 
16From steamer Lookout W2 000. 
17 AIBO ship ed 75,000 rOc'kfis& t o  Oswego, N. Y. 
18 Two ltun&erl pOUnd8 of other Esh taken. 
I9Fire hundred pounds of other fish taken. 
mover matum 

means of removsl. 
SXot assignable to particulirr date or d a h .  

Deposited in Susquehannn River, for want of 

a 
Ki m 
U 

3 



TABLE 11.-Record of mefeoroZogiea1 obserwations made at Baftery Staiion, Maryland, from N a y  1 to June 12, 1881.5, by FiZliam P. Sauerhof and D. W. 
Kenly. 

t 

61 
57 

64 

62 

eo 
58 
59 
58 
58 
58 
58 
57 
57 
59 

2' 
9 
65 

65 

63 

66 
65 
65 
69 
65 

Date. -- 
R e  
d d ,  
b d  -_  
0 0  

60 
62 

6 0 6 4  
6 4 6 4  
6 4 6 5  

65 
6 3 6 5  

60 
5 6 6 0  

60 
60 
c2 
58 
58 
59 
Go 
60 
61 
614 

B o 6 2  

69 

64 
6 0 6 4  
6 0 6 5  

6469 .._. 
66 
70 
70 
70 

g 
2 
w: 

May I.... 
2'. .. 
3.. . .  

Strong.. 
Fresh .. 
Light.. . 
-.do ...... 
-.do .... 
Fresh .. 
Light. .. 
Strong.. 
k>sh. .. 
LI h t  - . l o  -1:: .. ao .... 
..do .... 
..do .... 
f i s h .  .. 
..do .... 
Li h t  
. .to .:I: 
..do .... 
. .do .... 
..do ....... 
-.do . - . . 
 do ...... 
..do ....... 
..do .... 
Fresh. 
Li ht 
. $0 .. 1: 
Calm .. 

Cs m .... 
Light. .. 
Brbk .... 
..do .... 

do ...... 
Lifht ... 

4.... 
5.... 
8... v.*. 
84 ... v.-. 
106 ._. 
11 .... 
12 .... 
13' ... 
14 .... 
I*... 
W... 
17'0 -. 
18'1 .. 
19u .. 
21 .... n.... 
23'4 .. 
24'5 . . 
25 .... 
26 .... 
27'0 .. 
23 .... 

2033 _. 

Strong.. Fresh. .. Clondy . Cloudy . I Cloudy . Clear ... High ... Ebb .... Ebb. 
Li-ht ... Light ...... do ....... do .--.I-. .do .... _..do .... Pi002 ... Flood. .. DO. ~..80 .... -..do .... Clear ... Clear ...I Clear ...  do ~--.l.. .do ..... .do ..... DO. 
.do ...   do ...... .do ...... do .... I.. .do ...... do ...... do ...... .do .... Do. 

'Fresh.. . _..do ...... .do ....  do .... Cloudy . Muddy ... do .... Ebb .... Do. 
Light ...... do .... Cloudy. ... do .... Clear ... Clear ...... do .... o .... D,). 
Strong.. Strung.. ... do .... Cloudy .I Clondy . Muddy . Ebb .... 1::::o .... Flood. 
... do .... Light ...... do ....... do .-..I Clear ...... do ....... do ....... do .... Do. 
Calm ... Calm ... Clear ... Clear ... 1 Clouily .... do ...... do ....... do ... DO. 
Light ... Ligbt .. -..do .. Cloudy. .. do ....... do ....... do ....... do .... Do. .. .do .... Strong:.. Cloudy ... .do ...... .do ...... .do ...... .do ...... .do .... Do. 
Calm ... Li ht ..do .... .-.do ...... do ....... do .... __.do ....... do .... 'LOW. 
Fresh ... --.cfo-:y. :..do ....... do .... Clear ...... do ....... do ... Flo od... Ebb. 
Light. .. f i s h .  .. .-.do ....... do .... Cloudy . _..do ....... do ...... do .... Do. 
Calm ... Calm ..... .do ...... .do ...... .do ...... .do .... Flood. ..... do .... Do. 
Strung.. Ligbt ... Clear ... Clear ... Clear ...... do ....... do .... Ebb .... Flood. 
Light ...... do ...... .do do ....... do ....... do ...... do .... Flood... Ebb. 
Bnsk ... Fresh ...... do .... Cloudy. Cloudy . Clear ...... do ...... do .... Do. 
Ligbt ... Light ... Cloudy. ... do ....... do ....... do ....... do .... Ebb .... Do. 
: : .do ....  do ...... .do .--.I-. .do .... Clear ..... .do .... .-.do ...... .do .... Do. 

do .... Calm ... Clear... Clear ...... do ....... do .... ..-do ....... do .... mood. 
-..do ~ - -. Strong. - .-.do . . -. -. .do . ~ - . Cloudy .-.do . - - . Ebb . - -.  do . - -. Do. 

.do .... Light. .. .-.do .... Cloudy ... .do ....... do ....... do ....  d  do .... Do. 
do ....... do ....... do ....... do ....... do ....... do ....... do do .... Do. 

Fresh ... Strong.. Cloudy. ... do .... Cl ear... ... do ....... do ....... do .... DO. ..... do .... Li ht ... Clear ... Clear ... -:.do .... Nuddy.. ... do ....... do .... DO. 
L i p . .  ... cfo .... Cloudg .... do ....... do ....... do ...... do ....... do .... Ebb. ... o ....  do .... Clear ...... .do ...... do .... Clear ... __.do ....... do .... Flood. 

:...do... ... do ....... do ....'... do ...... do ....... do ....... do .... Flood ... Ebb. 
.do ...... .do ...... do ...... .do .... Cloudy ... .do .... Flood. .... .do .... Flood. 

-1. ....... .__.I ..... Cloudy .......... .-.zw __.. ... do ....... do .............. 
Light ... Li ht  Clear ... Clear ... C l e x  ...... do ....... do .... Ebb .... Ebb. 
Brisk ..... . to  .::: Cloudy . Cloudy . ._.do .... .-.do ...... do ....... do .... Do. 

'Light ... Bhk.. .  ... do .... Clear ... do ....... do ....... do ....... do .... Da 
Verj'l't. ... do .... Cl ear... ... do ... 1:::do ...... do ....... do ........ do .... D a  

....... 

29.... w.... 
31 .... 

June 1. 
21;:: 
ai* _. 
41' . . 

Tempera- 
ture of air. 
- 
i 
d 
p. - 
0 

56 
57 
60 
67 
62 
65 
63 
59 
55 
8 
59 
59 
58 
57 
57 
58 
54 
55 
59 
58 
63 
65 
70 
68 
68 
51 
58 
60 
63 
65 
69 
61 
Bo 
71 
63 

- 

G 
a 
d - 
0 

59 
66 
68 
07 
70 
68 
63 
59 
62 
62 
6a 
62 
58 
57 
59 
59 
59 
60 
63 
74 
72 
74 
74 
66 
59 
59 
62 
87 
71 
72 

70 
78 
68 
70 

_ -  

- 
s' 
i 
..I e 
- 
0 

59 
61 
66 
65 
67 
64 
GO 
58 
6 2  
63 
60 
60 
87 
E8 
60 
57 
57 
58 
Go 
68 
64 
70 
51 
68 
59 
59 
64 
G t  
67 
72 

Fl 
71 
65 
65 

.. 

Tempera- 
ture of sur- 
face mater. 

- 
d 
a 
3 rl - 
0 

59 
60 
64 
64 
64 
64 
62 
60 
00 
60 
60 
61 
58 
58 
60 
58 
58 
61 
60! 
61' 
62' c 
69 
69 
65 
62 
63 
64 
65 
60 

65 
70 
Gs 
68 

_ _  

Tempem 
tore 6f bot. 

tom. 
- 
R 
d 
L- - 
0 

61 
57 
60 
64 
64 
6.1 
63 
M 
56 
60 
59 
59 
58 
58 
58 
58 
57 
57 
59 
60 
60. 
62 
65 
68 
68 
65 
E4 
60 
63 
66 
66 
6.4 
65 
69 
65 

- 
i - m 
d - 
0 

60 
62 
64 
64 
65 
65 
05 
GO 
60 
60 
60 
62 
58 
58 
59 
60 
Go 
61 
61 
6% 
Gk 
66 
69 
68 
68 u 
64 
65 
67 
69 

66 
70 
50 
70 

-. 

- 
fi 
6 - 0 - 
0 

59 
60 
64 
64 
68 
64 
62 
6a 
60 
60 
60 
GI 
s 
60 
58 
58 
61 
Bo 
61 
02 
66 
69 
69 
65 
6.2 
63 
64 
64 
08 

65 
70 
68 
88 

58 

- -  

Direction of mind 

- 
R 
6 
t- - 

NE. 
N. sw 

SW 
S. 

SE. 
E. 

NE. 
NW, 
NE. 
NE. 
SE. 
SE. 
NE. 
SE. 
NW. 
NW. 
S. 
S. 
SE. 
N. 
SW. sw. 
SW. 
N. am. 
S. 
N. 

NE. 

SW. sm. 

..--. 

.-._. 

:E: 

R 
64 * 

NE. 
E. 
SW. sw. 
XW. 
SW. 
E. 
N. 
N. 
N. 
SE. 
NE. 
SE 
NW. 
N. 

SW. 
S. sw. 
S. 
'3. 
SW. 
N W. 
NW. 
NW. 
S. 
Ei. s. 
S. 

NW. 
S W. 
NW. 
W. 

.___.. 

___.. 

- 
a 
i 
d ..I - 
E. 

SE . 
SW. 
SW. 
W. 
S. 
E. 
NW. 

SE. 
SE . 
NE. 
SE. 

S. 
SE. 
S. 
9 w. 
E. 
SW. 
NE. s W. 
m. sw. 
UW. w. 
NE. 

SW. w. 

SE: ' 

Ye: 

..... 

Ye: 
.-.-. 

State of tide. Intensity of wind. Condition of sky. 

- 
I 1 '. 



E. SE. Veryl't. ... do .... Li ht  ... do .... :..do ....... 
S. ......... do .... .-.do ....... io .::I ... do ....... do ....... 

SE. ...... Li ht. .. Light. ..... do .... ._.do ....... do .... 
N. ~-.80 ...... .do ...... .do ...... .do .... .-.do ...... 
SE. SW. ... do .... Fresh ...... do ....... do .... Clondy . 
SW. N. ... do .... Li ht do .... Cloudy. Clmr 

N. ... do ....... $0 .::I :::do .... Clear ...... do .... 
SE. ... do ...... .do .... .-.do ...... .do ...... .do .... 

s. 

NW. 
N. 

do ....... do 
do ....... do 

.-.do .... __.do 
.do .... -..do 

Cloudy. ... do ...... do ....... do 
Clear ...... do 

.-.do ....... do 

...... .do ...... .... Ebb ....... .... --.do ...... 

. * - . . - .do . . - . ...... .do ...... ....... do .... 
do ...... 

.do ...... 

E. s. 
SE. 
N. 
S. 
NW. 
N. 
FE. 
__ 

.do .... 
do .... 

.do .... . * .do . - -. 

.do .... 
Flood. .. 

.do .... 

.do .... 

66 

70 

12 
77 
78 
71 

%2 

68 
6 5 6 8  

69 
71 
73 
72 
78 
76 

Flood. 
Do. 
Do. 
Do. 
Do. 
Do. 

Ebb. 
Do. 

5..... 
G..... 
P... 
8..... 
9nt..- 
10- ... 
11 ..... 
EL.... 

1 Tide very low; DO water in tank from 2 a m .  tu3.18 OStrong wind and current, msking ebb run over ita . ''Day rather warm ; light drizzle in early mom- 

65 77 
68 $7 
$5 70j r3 75 
69 71 
71 76 
TI 76 
71 78 

a.m. 
2 Rain from 4 a m. to 6.30 a m. 
JRain at 11 a m .  
4 Rain. stopped at 4 p. m. 
s~ate'rvery muddy. 
6 R a i n  from 10.20 p. m. to 11 p. m. 
'Rain from 6.30 a m .  to 9.15 p. m. 
*Rain from 6.30 p. m.to 11 p.m. 

69 
71 
74 
73 
76. 
76 
76 

time. mP. 
1oWaterbegan to elcarat 4p. m. ; current falling fast. 
1lRaii at 11 p m .  
%topped raming at 9 a.m. 
13 Ram from 4 8. m. to 2.45 p. m. 
14 Ram from 1.15 a m. to 3.45 a m .  
1s Rain from 11.50 a, m. to 2 p. m. 
l S R a i n  from 8.45 a m.to 11.45 am. 

18 West wind makine rerp high tides. 
19 Wind blowing n o r h e s t  for smeral days kept 

m Rain from 1 
21 %in from s;O p. m. to 5 p. m. 
"Began raining at 7 p. m. 

tide back. 
m. to 2 p. m. 

6 8 6 8 6 8 6 8 6 8  
68 08 69 68 
70 09 71 70 
73 71 z4 73 
73 73 13 73 
75 72 76 75 
75 78 76 75 
75 76 76 75 

_______ 
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State . 

Tam HI.--Statentent of shipnients of shad f r y  made from Battery Station. Buvre de 
Grace. Md., in  April. H a y .  and June. 1886 . 

~ 

Place of doposi L Stream . Date . 

Maryland ........ 
bo ................. 
Do ........... 

Maryland 
Do 

Do ........... 
Do ........... 
Do 

Do 

........ 

Peuusglva~iie .... 
Marvland ........ 
l<hido IsInn71.~ .. 
Maryland ........ 

110 ........... 
D o  
Do 

Oregon 
Do 

Mnryland 
Suutb Carolina .. 
Miwyland 

b o  
Do 
Do 
Do 

WeRt Virginia ... 
Maryland 

Do ........... 
Georgia 

Virginia ......... 
New York ....... 
Maiylaud 

b o  ........... 
Delrrware 
West Virgiiiia ... 
Maryland ........ 
Delaware ........ 
Mnryluud ........ 
West Virginia 
Pennsylvania .... 
Maryland ........ 
I'cnnsylvania .... 

Do ........... 
Delnware ........ 
Maryland ........ 
Norih Cmolinrc, .. 
west ~irg iuia  ... 
Peonnylvnnia .... 

Do ........... 
Marvlnod ....... 

b o  ........... 
110 ................. 
Do ........... 
no ................. 
D o  ................. 
Do ................. 

bo 

Total 

New Battery Station'. .... Susqiiehanna River ........... Apr . 25 
1101 .... :- .................. do ....................... Apr . 2a 

Bolow Port Deposit1 ............ do ....................... Apr . 27 ............................................................................... . Apr 27 
Near Battory Station1 Susquehanua River Apr 28 ....................................... Northeast, Gunpowder, antl Apr . 28 

Above Havre de Grsoe' .................................... Apr . 29 
Nonr Battery Station'. .................................... Apr . 30 ....................................... Gnupowder Northenst, and Apr . 30 

....................................... Rush and Elk Ilivurs4 ........ May 1 
Earrisbnrp .............. Susquehanna River ........... May 8 
Near Ihttury Station'.. ................................... Mny 3 
Pravideuce( ............... Narragansett Bay ............ M i y  5 
Near Battory Stntion'. ................... .i.. ............. Na? 5 

'Msy 0 
May 7 ....................................... ChestorRivei'j ................ May 8 ....................................... PatuxentRive+ .............. May B ...................................... Colunibia River.' ............. May 0 ............................................. do' ...................... M a y  9 .................................... NorthoaRt Rive+ ............. Ma> 10 

Colnmbia~ ................ Broad and Snlilda River8 ..... May 10 .................................... Guupowder Rive+ ............ M < y  11 ....................................... Rush RiveiG .................. h b y  11 ....................................... Northeast RiverB ............. MLy 11 ....................................... Northenat antl Elk XiversG ... MILy 13 ....................................... Northeast Itivor nud flats off Mag 18 

Grafton" ................. Mouoogahcla River ........... May 12 .................................... Brnndywino and Nanticoke May 13 
Rivers.6 

...................................... Withlneoochoo' and Oeklock- Ma; 14 
onnee Rivers.4 

Clifton Forge" ............ James IUver .................. May 14 
Near Oswogoe . :. .......... Lake Ontario ................ May 14 ................................... Chester Rive$ ............... May 14 
Bolow Port Deposit' ...... Susquehanna River ........... Mny I5 .................................... Brnndgwine River" ........... May l a  
H o B l o s l m r ~ h ~ ~  ............ Cheat Ri mr .... ..:.. ......... May 17 
Millington* ............... Chest.orRivor ................. Ma? 18 
Seafords .................. Nnnticoke 1Liver .............. May 18 
Salisburp ................ Wicomico Kiver .............. May 10 ....................................... ~ a t n x e i i t  Rive@ .............  MIL^ i o  ............................... Monon mhola River''.... ..... May 21 
Near Columbia'J .......... Susqne?iauna River ........... May 24 
Above Port Deposito ............ do ....................... May 25 
Peaoli ]lottom@ .................. do ....................... May 20 
Marietta4 .................  do ....................... Majr 20 
Seaford' ................. Nnnticoke River .............. May 27 
Conowingos .............................................. Mny 28 . 
Fa ettoville4 ............. Cape Fear River .............. Mny 20 
FR!kI0nti1 ...............  ono on ahel8 River ........... M ~ Y  xo 
Safe Harlioi'j .............. SusqneEanuu River ........... May 31 
1 ides Eddy6 .................... do ....................... June 1 
Above 1Iavro de Grace8 ........ do ....................... June 2 
~ a l o w  ~ a v r e  do Grscel ......... do ....................... J U U O  5 

dol ......................... do ........................ lll'le 7 
Near Battery Station' .......... do ....................... June 8 

dol ........................ do ...................... Jiiu6 10 
do 1. ........................ do ....................... June I2 
do 1. ........................ do ....................... Jiino 13 

............................................................................ 

..... ........... . 
Bush Rivers.4 

i 
PRtilpSCO hiVol's.4 

Bolow Port Deposit'.. ................................... 

LOOUHt P0 iUt . l "  

Off Ordinary Point9 ....... SassafraH River .............. l a y  18 

I 7  

Yumber eent . 
25. 000 

1.421. 000 
2.431. 000 

I l l  
\ I  
800. ooo 

1.500. 000 

I. 055. 000 

1. 430. 000 
50. 000 

1.200. 000 
I a21 000 

6J: 052: 000 
1.600. 000 

804. 000 
1.245. 000 

600. 000 
050. 000 

1.000. 000 

'200. 000 
1.500,000 

000 . 000 
30U. 000 

1.600. 000 
600. 000 

I .  500. 0n0 

250. OCO 
000. 000 

1 000 000 

250. 000 

370. 000 
450. 0c0 
800. 000 
aoo. uw 
460. 000 
450 . 000 
540. 000 
300. 000 
805. 000 
750. 000 
830. 000 

1. BOO. 000 
077. oao 
500. 000 

1.100. 000 
200. 000 
550.000 
SOU. 000 
100. 000 
228 000 
429: 000 
472. 000 
208. 000 

1; Goo: 000 

'"00. 000 

481. 000 
ma. aoo 

43.770. 000 

IBy omployeee of station . 
aFifty thousand eggs on trnvs ahipped to H . 

C . Merber. bv steamship Eider. tool Danute River . 
3 By R . Ii . bana . 
4 I3y N . Bfinmons oar No . 1 . 
S E ~ ~ S  almost haiched when put into river . 
SBy F . I. . Donnellg . 

7 By J . F . Ellis. oar No . 3 . 
*Dehvorod 685. 000ogga in good order . 

10 By launolies Nos . a8 and 82 . 
I1 By E . E . Qninn . 
I* Seventpflve thOnEand rock5sh . 

By steamer Eookont . 
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VOI. VE, NO. 24. Washington, I9. C. Dec. 31, 1686. 

112.-NOTEY ON AN INVEBTXCIATLON OB THE G R E A T  PIS€ILNG) 
B A N K S  OB TIXE W E S T E R N  ATLANTIC.‘  

B y  J. W. CQLLINS. 

[Abstract.] 

This report covers a trip of twenty-nine days, made in pursuance of 
instructions from the Oommissioner to accompany the Albatross, as fish- 
ery expert, to the great fishing banks off the coast of North America. 

On June 19, soundings were taken over the region of the two posi- 
tions assigned to Hope Bank gn the charts (about latitude41025/ north, 
longitude 630 15/ west), proving that there is no such bank, or even an 
upheaval of the ocean bed in this vicinity, as a depth of about 2,000 
fathoms was uniEormly found, under favorable conditions for sounding 
and determining the ship’s exact position. This disproves the exist- 
ence of what for several years has been a source of speculation to many 
New England fishermen, and has occasionally caused a loss of time to  
those that searched for it.+ 

The next objective point was the position of certain reported g L  dan- 
gers to navigation,” laid down on the charts as (( rocks awash,” a t  vary- 
ing  distances to the southward of the southern extremity of the Grand 
Bank of Xewfoundland. The whole of the 2194 and the following night 
and morning, vere spent in searching for these “ rocks,” and the re- 
searched proved that no such L‘daugers77 existed, as depths of about 
3,000 fathoms were found where these b 4  rock8 77 were marked on the 
charts.$ The result8 of such searches are of consigterable practical 
value to fishermen. 

Early on the morning of Jnne 23, we began dredging with the beam- 
trawl in 533 f?.thorns, about 15 miles to the southward of the southern 
extremity sf the Grand Bank, and dredgings were made a t  regular in- 
tervals between that position and the bank, while later in the day many 
dredgings were made on the bank itself. Perhaps the most important 
catch of the day, from the standpoint of a fisherman, was the haul made 
on the bank in 51 fhthoms (latitude 430 08’ north, longitude 600 40’ 

. 

* These notcs relate to researches made during a cruise of the u. s. Fish Commission 
steamer Albatross, from June 17 to July 16, 1683, with the object of investigating 
the fauna and fishing grounds of the chain of great ocean banks between Cape Cod 
and Newfoundland. An account of this ornise, with tablo8 of dredgings and trawl- 
ings, and of fishing stations, is given in Capt. 2. L. Tanner‘s Report on Work of the 
Albatross, in the Fish Cornmission Report for 1685, p. 27 et aep. 

t See Fish Commission Bulletin for 1685, p. 466. 
$This is what is referred to i u  Captain Tanner’s Report (p. 2d) as Watson’s Rook. 

Bull. U. 5. E’. 0.1856-24 
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mest). Here thirty-six specimens of the Craig or pole flounder (Ghyp- 
tocephalus cynoglossus) mere telien in the bcem-trawl, which was on the 
bottom only a few minutes. These fish were of large size and weighed 
106 pounds in the aggregate. The trawl also brought up a very large 
quantity of ophiurans. Off the southern edge of the Grand Eanlr, in 
depths varying from 100 to 300 fathoms, the trawl brought up large 
quantities of grenadiers (Macrurus), blue hake (Habporphyrus viola), 
soft corals, and a smaller amount of other material. 

Several dredgings were made during the early part of the 24th in the 
shallow mater on the eastern edge of the Grand Bank. At  dredging 
,station 2437” the trawl brought up considerable quantities of bryozoa, 
which fishermen call ‘Lsea-moss77; where this occurs the ground is Iinown 
.as ( 6  mossy bottom.” Many flat sea-urchins, commonly called sand- 
.dollars,n were also taken, but there were no fish, excepting one small 
flounder. At station 2435, near by, most of the material taken con- 
sisted of sand-dollars. A rather small amount was brought up in the 
trawl, among which were broken shells, one skate (Raia radiata), o m  
small fish, and a few shells. A t  station 2439 the trawl brought up B 
large mass of holothurians, commonly called “ sea-pumpkins,” a few 
ascidians (Boltenia), known to the fishermen as ‘( sea-lemons,” and many 
small sponges and shells. Among the latter there were many live mus- 
sels, some of which were covered vith sponges and barnacles. A small 
amount of bryozoa, sand-dollars, and a few spider-crabs were taken, 
also one small codfish. The bulk of the material obtained a t  station 
2440 consisted of dead shells, and, 60 far as could be judged, the bot- 
tom where the dredging was made would be what is termed ‘‘ barren 
ground.,, A few small flounders and three haddock mere also taken at 
this station. 

The material brought up in the trawl during the forenoon of’ the 25th 
did not indicate for t h e  most part a verg good feeding ground for cod. 
At station 2441 very little material mas obtained, consisting of a very few 
shells and some spiny sea-urchins (Strongylocentrotus drubachiensis), sea- 
lemons (Boltmia), a few shrimp, two small skates (Raia radiata), and one 
youngsculpin (Cottus). A t  station 2442 the trawl brought up only about 
one-half bushel of material in all. This mas mostly flat sea-urchins. 
There mere also one sea-lemon (Boltmia bolte?ai), one seii-peach (Habcylt- 
thia pyriformis), several sea-pumpkins (l’entucta frondosa), sea-stramber- 
ries or soft coral (Alcyonium I ) ,  and a few starfish, spiny crabs, and 
hermit-crabs. There were also some barnacles and sereral species of 
shells, chiefly Saxicaua mactrasiplw. Besidea these there mere a few 
shrimp.+ 

~~~~ - 

For latitude and longitude and other details concerning these stations, see Tan- 
n6r’s Report before cited, p. 66 et seq. 

t I am indebted to  Mr. Danderson Smith for the identification of the shells, while 
Mr. J. E. Benedict, resident naturalist on the ship, rendered much aid in  idontify- 
ing many of the species of fish and invertebrates. 
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A t  station 2443 we got tvo  or three barrels of sea-urchins, one skate 
(Raia radiatn), one SaUd-iliib (Linianda fcrrugima), a considerable 
quantity of shells (chiefly varieties of sea-whelks or Bt~ccinum), and 
some hermit-crabs. A t  station 2444 the trian.1 brought up about t,mo 
barrels of sand-dollars, three very snisll fid of undetermined species, 
one bank-clam (Gl$cinieris), and a few hermit aud spiny crabs. At sta- 
tion 2445 many sea-lemons (Boltcnia) and other rtlrieties of ascidians 
were taken, also numbers of spiny sea-urchins, small spiny crabs, her- 
mit-crabs, and a few living and as many dead scallops (Pecten islandi- 
cw). Comparatively few sand-dollars were obtained, a few worm-eaten 
stones of varying size, and a quantity of pebbles. There were several 
small fish of undetermined species and a few shrimp. I n  this neighbor- 
hood but little material was obtained, however, which would be suitable 
as food for cod, and the inference is that the fish in that vicinity were 
attracted there principally in parsuit of smaller species (as lant or cape- 
lin) which they were feeding upon. 

As we proceeded farther north and reached from 460 201 to 460 2.51 
north latitude, the character of the fauna, as well as of the bottom, 
changed very materially, and there were not only iudications of a 
greater abundance of food suitable for the cod, but we also had evidence 
that the fish were far more numerous than they were in the region near 
station 2443. 

At station 2446 the trawl brought up many sea-lemons (Boltenia 
boltmi) and other varieties of ascidians, while flat sea-uruhins mere few 
in number. There were also numbers of shrimp, sea-peaches, spiny 
crabs, hermit-crabs. scallops, also l’rophon clathratus, Saxicava,, Buc- 
cinum, a considerable quantity of pebbles, and a few worm-eaten stones. 
A few miles northerly from this position fishing schooners were seen at 
anchokahead of the ship and on both sides, and one or two vessels 
mere under way shifting their position. Near these, considerable ma- 
terial mas talien mhicli indicated an abundarice of animal life on the 
bottom suitable as food for cod. 

A t  Rtation 2447, which mas about 3 hies west-soutimest by compass 
from where “Ryder’s Rock” is laid down on t h e  charts, t h e  trawl 
brought up a rather Rmall amount of material, of which about one-half 
’(vas sand-dollars, and of the remainder sea-lemons were most numerous. 

A t  station 244.5 (latitude 460 !?SI, 10ngitUdO 4g0 39‘ 30l’) me soundec1 
and macle a haul with the beam-trawl. This is the position where 
“Rydeis Bock” is laid down on the charts, and the investigations 
made here determinod t h e  fact that no such rock exists, since in this 
place a depth of 40 fathoms was obtained 011 a bottom of sand aiid 
gravel. IIere, the following were obtained : One flounder (L. fwrug;. 
ma), one skate (Raia radiata), about 18 bushels of sauil-clollars, and a 
few crabs, scallops, &e. 

After making this haul the ship steamed up ne:ir the schooner Kce- 
\Tatin! of Lockport, Nora Scotia, ani1 I went 011 board to obtain infor- 
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mation concerning the fishery ou the bank. This vessel was getting 
re$sonablg good fishiug--a dorg.load o€.cod on about SO0 hooks of trawl. 
The captain told me that on his first baiting,;* hehad mackerel forbait, 
which he procured at  theastrait of Canso. While nsiug this bait, h e  
caught 225 tubs of codfish in six days, the position of his fishing being 
latitude 440 55‘ north, longitude 51O 10‘ west. He thoiight that the  
average catch of the vessels from the United States and the British 
Provinces would be about 250 tubs (equal to about 400 quintals) on their 
last baiting. As this mould represent about two weeks’ Fork on the 
bank, it may be considered very good fishing, and the indications 
pointed to a good season’s catch by the Grand Bank fleet, since, of 
course, each vessel usually has several baitings on a trip. 

A t  station 2449 the trawl brought up about three-quarters’of a bushel! 
of’ various kinds of invertebrates, among which were sea-lemons and 
spiny sea-urchins. Besides these there were a few scallop8 (Pecten island- 
icus), shrimp, barnacles, and fish of the Cottus genus, also one sponge, 
some hydroids, hermit-crabs, small stones, &c. A t  station 2450 sea- 
lemons and sea-urchins were numerous ; shrimp were more abundant 
than elsewhere in any dredging made during the day; while there were 
considerable numbers of small fish, two or three starfish, a few hermit- 
crabs and shells, the latter being chiefly P. islandicus and Buccinum. 

On the morning of the 26th we began dredging a t  daylight, about 30 
miles northwest from the position where wo ceased work ou the previous 
evening, this position being in the deep water (about SO fathoms) north- 
word of the Virgin Rocks, on soft, sliniy mud. Dredging8 were made 
at intervals of G to 10 miles in the direction of Saint John’s, Newfound- 
land, but the localities where these hauls were made were not on auy 
fishing ground. At five stations (2451 to 2455) a few shrimp, crabs, 
flounders, starfish. dead shells, one sand-dollar, one small octopus, and 
some specimens of the basket starfish (Astrophyton) were taken. 

On the morning of July 2 the ship left Saint John’s and headed for 
Creeu Bank, and, dredging operations were soon begun, the rake 01- 
scoop dredge being used. The bottom was generally rocky, and only i) 
small amount of material was obtained, the greater part of it being wave- 
washed stones. A few shells, sea-urchins, and hermit.crabs*were taKen. 

A little before G o’clock on the morning of July 3, soundings were 
obtained in 59 fathoms (latitude 450 47/, longitude 540 13/ 30/’) on Green 
Bank, and fishing lines, baited with fresh capelin, were put out. The 
ship lay to for 15 or 20 minutes, but no fish were caught nor were , 
there any indications of the presence,of cod in the vicinity. After 
the lines were hauled in, a small dredge was put out and towed for a 
short time. It came up nearly filled with sand-dollars, with which were 
also numbers of hermit-crabs, two small flounders, a, few sea-urchins, 

~ ~~ ~ ~~ ~ 

* The word “baiting ’’ is used in two senses: (1) the amount of beit taken by a 
vessel at one time; (2) the length of time a vessel is on the banks with a supply ofi 
bait. The second is the sense in which it  is used here. 
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and some dead shells. Previous to this a haul had .been made with 
fhe Blake dredge some G or 7 miles in a northeasterly direction, just  
off the edge of Green Bnnk,’but no fishing lines were put out. The 
haul at this last position (station 2460) consisted of a few crabs, shrimp, 
starfish, small stones, sea-urchins, and dead shells. 

At station 2462 (latitude 450 48/ 30“, longitude 540 80‘ 30//) eight 
band-lines were put out, but not a single fish was caught. Failing to 
take any fish in a reasonable length of time, a dredging was made, with 
practically the same result as that obtained at the previous statim. 
The most remarkable catch made by the dredge was pieces of 2 fresh 
lant (Ammodyytes americanw) which had been in some manner inter- 
cepted by the dredge. 

About 5 or G miles farther to the westward, at statioti 2463 (latitude 
450 44/, longitude 540 27/), the hantl-lines were again baited and put out 
in a depth of 45 fathoms, the result being precisely the same as at the 
two previous stations. A haul was made at this position with the ship’s 
dredge. I ts  contents indicated tha8t considerable material existed on 
the bottom which might serve as food for the Gadidae; and i t  is some. 
what remarlcable that cod were not found i n  this region. Among other 
things the dredge brought up many hermit and spiny crabs, sea-urchins, 
starfish, and sea-anemones, 

A t  stttion 2LG.l (latitude 460 40/, longitude 540 41’) another trial for 
fish was made with hand-lines, in 41 bthorns, but none were taken. The 
dredge was put out, but caught on a rocky bottom and was so badly 
torn that very little material, save a few crabs mil dead shells, was 
taken in it. A t  the two succeeding statious hauls were made with the 
ship’s dredge, but 110 fishing-lines were put out. 

At tation 2468 tliere were obtained several ophiurans, sand-dollars 

At station 246G (latitude 450 29/, longitude 550 24/), in a depth of 67 
fathoms, a considerable quantity of material was obtained in the dredge 
which indicated good feeding bottom for fish. Among these were a few 
small fish, hermit iind spiny crabs, many brittle-stars or ophiurans, 
spiuy sea.urchins, sponges, Rea-anemones, starfish, sofh coral, bryozoa, 
hydroids, and large numbers of live mollusks, chiefly the Iceland scal- 
lop. This position was iu what is termed the trgully” between Green 
Bank and Saint Peter’s Bank. 

A t  station 2467, in38 fakhorns, on thesoutheastern Sideof Saint Peter‘s 
Bank (latitude 450 23) north, longitude 550 41’ west), the dredge con- 
tainect several holothurians, sand-dollars, spider and hermit crabs, spiny 
8ea-urchiris, and shells. Eight hand-lines were put out at this position 
and 13 codfish were caught in  about 20 minutes. These fish were of 
rather small size, about three-quarters of them not being large enough 
t o  cull as idlarge fish” iu the American markets. These were mostly 
males, with their spermaries undeveloped. The ovaries of the feinalo 
ash were also very smrtll. I opened their stomachs and took 13 whole, 

in abu $1 dance, a few hermit and spider crabs, and some stoues. 
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undigested bank-clams (Glycimeris) from them, besides a number of 
clams which were more or less digested, and several crabs and small 
fish. 

A t  station 24@ (latitude 450 11’ 30/’, longitude 550 61’ 30/’), a haul 
mas made with the ship’s dredge, in 42 fathoms, near the southwestern 
edge of the bank, and many dead shells of the bank-clam and other 
varieties were obtained, also soft corals, sand-dollars, sponges, starfish, 
ophiurans, holothurians, and some stones. 

The forenoon of July 4 was spent in making dredgings across the 
dcep plateau which extends from Saint Peter’s Bank nearly acrow to 
Banquereau, and which has a depth varying from 200 to 225 fathoms. 
It is probable that this plateau may, in the future, prove to  be a valu- 
able fishing ground for halibut, and already on some parts of it, within 
15 or 20 miles of the edge of Saint Peter% Bank, goo4 fares of halibut 
have been obtained. 

We found many varieties of marine life, and there was evidence of an 
abundance of food for halibut, though the bottom was generally muddy 
and unsuitable for the above-named species. An exceptiou to this was 
at station 2471 (latitude 440 34’, longitude 660 41/ 469,  in 218 fathoms. 
I n  this position the beam-trawl was torn on rocky bottom, and what 
material was obtained indicated a ground suitable for halibut. Among 
other things, a few shrimp and other forms of crustacea were taken, be- 
sides seven species of shells, octopus, grenadiers, some spongm, many 
small brittle-stars, some small crinoids, bob-tailed squid, coral, and sev- 
eral stones. In the two previous hauls during the morning, Norway 
haddock and pole flounders were taken, besides Baird’s grenadiers, 
several Chester’s hake, and various forms of corals, sea-pens (chiefly 
Pmnatula borealis), sea.anemones, 1 octopus, some shells (mostly Buc- 
cinunz undatum, Astnrte, and Yoldia tlwacVormb), some specimens of 
the Pinmark sea-feather (BuZticinafinnu;c~chica), and quantities of skate’s 
eggs (some with living embryos). Also, there were taken cup-corals 
(Flabellum), many fragile sea-urchins (Schizmter fragilis), several species 
of starfish (the most noticeable being Hippasteria pltrygiana), sponges, 
bob-tailed squid (Roseia megaptera), 2 hJJcodes, and 1 #copelus. 

At station 2472, and the four succeeding stations, tangles and grap- 
nels were put over in depths ranging from 133 to 222 fathoms; but very 
little material was obtained. Among other things were a few starfish 
and sea-urchins, some small samples of deep-water coral (Prirnnou 
re.eseda), and one large specimen of Macrurus bairdii. 

Dnring the evening Mr. Nye rigged the electric light over the ship’s 
side, and this attracted many marine animals which we thought were 

’ young squid. There mere probably as many as 60 or 75 of them dart- 
ing about the light, but all eff’orts to catch any failed, since they mould 
not; bite at a jig, and were too quick to be taken in a dip-net. 

As it mas deemed advisabh to make an investigation about the east- 
ern part of Banquereau, the ship lay by the entire night, drifting. I’he 
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current dnring the night eviclently ran in a southwesterly direction, as  
is usually the case hero, and it was found on the morning of the 5th 
that the ship had drifted considerably from her position on the previous 
evening. During the day it was impossible to obtain observations, 
owing to the dense fog, and the only thing that conlcl be done to deter- 
mine the ship’s position was to ‘( feel our way ’’ with the lead around the 
southeast prong of the bank. This was slow apd unsatisfactory work, 
for this part of Banquereau is not correctly laid down on the charts. 

Several dredgings were made on the Bth, but the bottom in this re- 
gion is so rough that the only apparatus which could be used was the 
ship’s dredge or the tangles, and it was even thought unsafe to leave 
the dredge on the bottom longer than 5 to 10 minutes. The catch 
was exceedingly meager, generally consisting chiefly of coarse gravel, 
pebbles, or sand, with very little life of any kind. The dredgings up 
to abont 1.30 p. m. were made in depths varying from 116 to 265 fath- 
oms. In  the afternoon the ship steamed on to the shallower part of 
the bank, and dredgings were made in depths varying from 33 to 39 
fathoms. Practically the same result was obtained in these depths as 
in the deeper water ofT the edge of the bank, the contents of the dredge 
being rather uninteresting. 

A t  station 2489 (latitude 440 43/, lougitude 5‘7022/45/l), in 33 fathoms 
of water, we made the last dredging for the day, and among other things 
brought up in the dredge were a few small bank-clams (QZycirneris) and 
a large flounder. Hand-lines mere put out baited with fresh capelin, 
and fishing was carried on for an hour or more, during which time 
33 cod and 6 or G flounders were taken. The cod were mostly of small 
size, and their stomaohs contained several young bank-clams, and in 
one a specimen of lant was found. 

Shndings were made on Misaine Bank early on the Gth, in 68 fath- 
oms, at station 2491. The dredge was put out, bu t  it brought up little 
else besides stones. Three hand-lines were also tried, and in about 10 
minutes’ fishing me caught 3 cod and 1 flounder. 

At station 2492 (latitude 450 22/, longitude 6S0 43’ 4V), in 42 fath- 
oms, we found fish abundant, 10 or 12 cod of small size being taken 
in A few minutes, of which 2 “pair@ were pulled up. The dredge 
mas put out and broughtt up a few shells and starfish, whilo crabs and 
sea-urchins were abundant. Another haul was made with the dredge 
at  station 2493 (latitude 459 19/, longitude 5So 61‘ la‘’), iu 45 fathoms. 
Uonsiderable material was obtained here, consisting mostly of stones, 
shells, stsrfish, spiny crabs, sea-urohins, and sponges. iUang bar- 
naoles were fouud here on the stones, shells, Qc. Eight hand-lines 
mere put out, and 2 codfish were taken in 10 minutes’ fishing. 

a t  station 2494 (latitude 450 14/ 30/’, longitude 5‘30 06’ 45”), in 50 
fathoms of water, 8 cod were taken on the lines. The tangles were 
put out a t  this station ?nd brought up many spiny sea-nrchins, and 
and also 1 or 2 baslrot starfish (Astroph~ton).  
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A t  station 2495 (latitude 450 lo', longitude 590 23/ '45//) ,  in 44 fath- 
oms, the fishing-lines were put out for a few minutes and 1 cod and 
1 sand-dab were caught. A haul was made with the tangles, aud 
spiny sen-urchins were found abundant, and some crabs and 1 Astro- 
phyton were also taken on them. 

A t  station 2496 (latitude 450 07' 30/', longitnde 590 27' 4.Yt),1in 44 
fathoms, 5 cod were caught on the hand-lines in a few minutes' fish- 
ing, being essentially the same in quality and size as those commonly 
caught on Banquereau. Here the tangles brought up an abundance of 
sea-urchins, as before, several small crabs, starfish, two Rea-lemons, 
several dead shells of' the bank-clam, and bryozoa. This mas the last 
haul made on Misaine Bank. 

This bank, which is of considerable extent, has never been considered 
of any importance as a fishing ground, and so far as we are aware is 
not resorted to by American vessels. It was, therefore, deemed highly 
important to make an investigation of it, so that its valuo to the fisher- 
men might be determined. The trials for fish that were made, demou- 
strated the fact that they probably occur all' over Misaine Bank in as 
great abundance as on Banquereau, and are practically the same kind of 
cod as to size, the majority of them being too small to class as large fish 
in American markets. In  view of the abundance of fish on this bank, 
it would seem probable tliat the fishermen have never investigated it, 
and probably are not aware of its value as 

I n  the latter part of the day, aftor the researches on Misaine Bank 
had been completed, the ship headed for the Fpestern part of Banque- 
seau, and occasional dredgings were made iu the deep water between 
the banks, in depths varying from 57 to 130 fathoms. The bottom be- 
tween these banks is, apparently, composed of mud mixed with stones, 
pebbles, and occasionally gravel. The beam-trawl was used in these 
localities, and in some of the hauls a considerable quantity of material 
was taken, comprising spiny sea-urchins, 4 Lycodes, 1 pole flounder, 1 
sand-dab, large quantities and many varieties of shells, many shrimp, 
starfish, brittle-start$ &c. 

The ship left Banquereau about 3 a. m. on the 7th, and steamed across 
to the Middle Ground, which was reached about 7.30 a. m. Dredgings 
were then begun add continued at intervals throughout the day. The 
general result of the hauls on Middle Ground and on the northwest 
prong of the Western Bank, which we crossed later in the day, indicated 
for the most part an abundance of life on the bottom, much of it of a 
character suitable for food for the cod and other ground-feeding spe- 
cies. 

A t  station 2500 the trawl brought up the following: Onecraig or pole 
flounder, 2 species of ferruginous flounder, 3 or 4 young skates (Raia. 
radiata), many starfish (chiefly Asterias vulgaris), large quantities of 
shells (the most nc ticeable of which were bank-clams), sea.seallops 

I 

fishing ground. 
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(Pectm islandicus), Neptmea decenwostata, Jlactra ova@, and Btminum 
undatum. There were also great numbers of spiny ses-urchins, a few 
specimens of sea-corn (Bucciwm eggs), aud sea-strawberries or soft 
coral. 

At station 2501 (latitude 440 27/, longitude GOO 20/ 15‘0, in 26 fath- 
oms of water, several hand-lines mere put out, and 3 cod, 1 haddock, 
and several sand-dabs were talceu. The cod were gorged with food. 
From one that weighed ouly 10 poiinds I took 12 lant (Antniodytes ameri- 
canus), 1 spiny crab, arid ths  fin of another cod. Another fish, which 
weighed 7 pounds, had 8 lant and a small stone in its stomach. A 
third cod, of about 5 pouuds’ weight, had 4 crabs in its Mtomach but 
no fish, The ovaries and spermaries of these fish were uudereloped. 
Iu the trawl at this  station there was au abundance of sand-dollars, 
common starfish (Asterias vulgaris), twelve large sand-dabs or fer- 
ruginous flounders, 1 sculpin (Cotlus), a few slate  eggs, inany live 
and dead shells, amoug which were a few specimcns of Nalica heros. 
There were also several hermit-crabs. Two torpedoes were esgloded 
at the bottom near this station, but with no decisive result, 

At station 5502 the trawl was torn 011 rough bottom. It neverthe- 
less contained many basket starfish (Astrophytoiz), 8ome spongos, large 
starfish, a few brittle-stars (ophiuraus), some spiny sea-urchins, her- 
mit-crabs, small skates (Baia), sculpins (Cottus), and various kinds of 
shells, among which were Pecten islandicus, Buccirwn, and Neptunea. 
A few shrimp were also taken. 

The bottom on the northwest prong was found to be rather rocky, 
and at station 2503 (latitude 440 23’ 30”, longitude 610 00‘ IS/‘), in 47 
fathoms, tho beam-trawl was torn to pieces, so that nothing was caught 
in it. Medinm-sized codfish appeared to be abundant,, and in a few min- 
utegfishing with hand-lines 22 specimens were taken, 5 of which 
.were large fish. Ono of these cod had ovaries well advanced, but 
the generative organs of tho others were undeveloped. The stom- 
achs of the fish were generally fu11 of various kinds of material. One 
had n partially digested herriug and squid in its stomach, besides sev- 
eral crabs more or less decomposed. It is evident that crustacea, par- 
ticularly spiny crabs, are most generally oaten by the cod in this region, 
so far as can be judged from the contents of their stomachs. But some 
fish had worms, others brittlu-stars, shells, &c., mixed in their stomachs 
with crabs or fish, mhilo others had apparently nothing but fish. In  
oue we found 5 worms aud 4 crabs, while another bad 4 spiny crabs, I, 
hermit-crab, and 3 hrittle.stars in its Ntouach. 

At station 3304 the dredge c a m  up filled with mud but containing 
very little animttl life, oii1-y a few worm and small shells; whilo a t  
station 2505 the tram1 contaiued several small skates, 3 Craig flounders, 
many large sea-anemones of 2 species, fragile sea-urchins (8c’okixaeter 
fragiZis), starfish, worm, aucl small sheIIs. 
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On July 5, dredging operations mere resumed at  a little after 4 a. m,, 
and four dredgiugs were mado during the day, while the vessel was 
heading for Halifax. 

A t  station 2506 the catch was principally fish, as follows : Seventeen 
Norway haddock (Sebaates marinus), 5 pole flounders, 1 small skate, 1 
goose-fish (Lophius piscatoriug). There were also many sponges of sev- 
eral varieties, 3 species of sea-anemones, large numbers of bblamp-shells7~ 
(Terebratulim), 3 or 4 species of starfish, many large shrimp, and a very 
few sea-urchins. 

At stat8ion 2507 the dredge was filled with stones, many of them as 
large as the mouth of the bag would admit. The amount of animal life 
taken was small, comprising 3 species of holothurians, 2 or 3 specimens 
of starfish, mid a few worms. 

In the afternoon the Albatross reached Halifax, where she remained 
until July 11, during which t ime I busied myself in obtaining details 
concerning various types of boats and vessels employed in the Nova 
Scotia fisheries. 

Pour hauls were made during July 11, 2 with the ship’s dredge 
and 2 with the large beam-trawl. All of these dredgings were made 
on soft bottom, between IIalifax and La Have Bank, in  depths varying 
from GS to 134 fathoms. The first attempt to dredge, however (at sta- 
tion 2511)), resulted in the loss of the dredge and 79 fathoms of wire 
dredge-rope. A t  station 2511 the dredge was nearly filled with mud 
and stoue?, among which was very little animal life. A few shells, ho- 
lothurians, and starfish were taken. A t  station 2512 the dredge was 
tilled with &oft sticky mud, in which were 2 sea-pens (Pennatula ucu- 
lenttc), 1. holothurian, and a few ascidians. 

Tho most interesting haul, so far as fish are concerned, was made 
with the large beam-trawl at station 2513 (latitude 430 34/, longitude 
6,330 56’ 30”), in 134 fathoms, on a bottom of gray ooze. Among other. 
things the trawl contained 10 Norway haddock, 4 common hake (Plhycis 
chuss), many large shrimp, and 2 young pole flounders. Since the latter 
species mill probably some time become of value commeroisllly, their 
occurrence here is of interest, for it shows a wide distribution of this fish 
in depth as well as in area. The haul comprised also several specimens 
of Baird’s grenadiers (Xacrurus bairdii), many brittle-stars, 3 or 4 species 
of sea-anemones, starfish (Archmter), sea-pens (Pennatula), some large 
specimens of Dentalium, and quantities of large Terebratulina. 

A t  station 2614 tho following material was taken : One Baird’s grena- 
dier, 3 species of sea-anemones, large numbers of fragile sea-urchins 
(Schizmter frugilis), large shrimp, end various species of starfish and 
spouges; also some stones. 

A t  11 p. m. the ship stopped on La Have Bank. Mr. Nye put an 
electric light over the side and soon there were numbers of bill-fish dart- 
ing about it, and squid were seen also. Several of the bill-fish were 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 379 
caught, but i t  was found impracticable to capture any of tho squid, as 
they mould not bite a jig and could not be taken by other means. 

Work was begun early in  tho morning of July 19, and a line of dredg- 
ings and trials for cod, with hand-lines, was run across La Have Bank, 
beginniug on its eastern side and extending to the southeast part of 
Brown's Bank. These operations were carried ou in depths rsngingfrom 
47 to 104 fathoms. I n  all the dredgings except the last, which mas made 
in 104 fathoms, the ship's dredge was used, it not being possible to 1.180 
the beam-trawl, owing to the rocky character of the bottom. The diffi- 
culties of dredging on such bottom are very great, as was evident by 
the loss of a dredge on the second attempt for tho day (at station 2516), 
while in most instances the dredge came up more or less nearly filled 
with stones, pebbles, and coarse gravel, and the amount of animal life 
was generally very small. 

A t  station 2517 (latitude 430 lo', longitude (540 lW), in 55 fathorns, 
bottom of yellow sand end black specks, 4 hand-lines were put out, 
baited with capelin, and 12 cod were caught, these averaging about 
two-thirds large fish (i. e., over 30 inches in length). The bait we used 
was very soft and would scarceIy stay on tho Books until they reached 
the bottom. Fish were fairly abundant, aud with fresh squid bait 
could probably have been caught in  large numbers. Nearly all the 
cod taken at this station had squid (Ornmastrqhes illecebrosus) in their 
stomachs, in a more or less digested condition, and they had also been 
feeding on bank-clams (Qlycimeris). The animal life brought up by the 
dredge at  this station comprised 2 species of sea-urchins (the sand-dol- 
lax and spiny sea-urchins), 2 species of starfish, 2 spider-crabs, 1 sea- 
anemone, 6e.c.eral sea-spiders (Pycnogo?~um), and various kinds of dead 

?At station 2518 the dredge was filled with stones of various sizes up 
to 6 or 8 inches in diameter. To these were attached some small sponges. 
In the dredge were also B few ascidians, a starfish, and some shells. 

A little after meridian e 10-pound torpedo was exploded on the bot- 
tom et hydrographio station 821, in 47 fathoms, rocky bottom (latitude 
430 01' north, longitude 64-0 45' 30" most), but no results wero o b  
tained. After the explosion of the torpedo 3 hand-lines were put 
out for from 20 to 30 minutes, and 4 cod and 1 haddock were caught. 

At. station 2520 the dredge mas filled with Coarse gravel and stones, 
among which the most noticeable forms of life were some shells (Denta- 
lium and Zeda), Iarge numbers of worm-tubes of sand and gravel, con- 
bining'live worms (Notlwia). There vert3 2 young sculpins and a 
few shrimps, sponges, ascidians, and barnacles. At station 2521 the 
dredge was partially filled with clean coarse gravel, with a few small 
stoucs. It contained almost no living animals, it single starfish and a 
few dead shells being the only objects of interest. 

The last dredging for the day mas made with the small bearn*trawI on 
the southeast slope of Brown's Bank, in 104 fitthorns, sandy and grav- 

E 01)s. 
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ally bottom, at  station 2583 (latitude 490 20/, longitude 650 07‘ 30/‘). 
The tri%ml was dragged over the bottom only a few minutes, because of 
the  supposed rough nature of the ground. But, nevertheless, the net 
was cut through and probably much of the material taken in  the appa- 
ratus escaped before the trawl was hove up. Of the material saved, 
ahrirnp of two or more species were abundant. There were also young 
Norway Imddock or rose-fish (Sebastes marinus), a few sculpins, and 
several other varieties of small fish, someof them apparently immature. 
Among the invertebrates the most noticeable were several species of 
starfish, some large deep-sea barnacles, sea-anemones, sea-spiders, and 
some young spiny sea-urchins. The fauna, of this region is of special 
interest, since in this locality aud its immediate vicinity, in somewhat 
deeper water, the halibut fisherr has been pursued with considerable 
.mccess, while a few miles northwest, i n  from 55 to Gi5 fathoms, many 
good fares of cod have beon obtained. 

On the 13th, researches were carried on in deep water, in the so.called 
4‘ gully” between Brown’s Bank and thenortheast extremity of George’s 
Bank. This locality has become somewhat celebrated as a, deepwater 
halibut grouucl upon which gorgonian corals of extraordinary size 
and in considerable abundaucc have been found by the fishermen, these 
corals being often hauled up on the lines with which they become en- 
tauglod. Attempts were macle by means of the dories and with grap- 
nels to secure some of this coral, bu t  without much success, two speci- 
mens of the great tree-coral (Primnoa reseda) being obtained. 

During the forenoon several hauls were mad@ with theship’s dredge, 
in depths varying from 72 to  121 fathoms, but  only a small amount of ma- 
sine life was obtained. The rough character of the ground precluded 
the possibility of using the beam-trawl, otherwise it is probable that a, 
darger quantity and a much greater variety might have been secured. 

At station 2333 the dredge was filled with stones, coarse gravel, and 
pebbles. Among these were a few holothurians of two species, lamp- 
shells (Terebratulina), sea-anemones, worm-tubes, sponges, shrimp, small 
starfish, brittle-stars, sea-urchins, and 2 or 3 small sprays or branches 
of gorgonian coral. A t  station 2821 the dredge contained stones and 
pebbles, with a very small amount of life, as follows: A few sponges, 
ehrimp, lamp-shells, small starfish, holothurians, and ascidians. 

A t  station 2823 the dredge was filled with coarse gravel and stones, 
while sponges and shells mere more numerous than in the preceding 
haul. Ascidians mer0 plentiful, but there was very little crustacean life. 
At station 2520 the dredge was filled with coarse gravel and stones, 
while containing very few living animals, as follows : Small sea-anem- 
ones, small holothurians, various kinds of small shells, a few brittle- 
atars, and 2 or 3 shrimp. 

At station 2528 (latitude 410 47’ north, longitude 6.50 37’ 30/’ west) 
a, haul was made with a large beam-trawl in 677 fathoms ou a bottom 
of brown mud, where a large ainount of material wns taken, whioh so 
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closely resembled the fauna so often brought up on the halibut lines 
from the deepwater fishing areas, that it seems desirable that mention 
should be macle of it, although, strictlj- speaking, this  haul was made 
beyond the limits frequented by fishing vessels. Among the material 
brought up rere many blue hake (IZaZoporplLyrus viola), grenadiers 
(Nacrurus), 3 pole flounders (Glyptocephalus c y ~ ~ o ~ l o s s u s ) ,  a number of 
other species of fish not identified, a large amount of the little bush- 
coral (Acanella izorinani ), specimens of gold-banded coral (Keratoisis or- 
nata), 2 or 3 species of sea-anemones, soft sea-urchins, and several spe- 
cies of shells. 

It is worthx of note that swordfish and finbaok whales were seen io 
unusual abundance ou July 13. During the first part of the day as 
many as 20 swordfish were seen in from G to 8 hours; frequently 2 or  
3 mere in sight at  the same time. As many as 20 whales were seen at; 
one time during the moruing, am1 a still greater number were seen in 
the afternoon. At  station 2528 they were very numerous, apparently 
feeding on small crustacea, probably from 40 to  50 whales being in sight; 
at one time. They were all fiubacks, so far as I could tell. Their move- 
ments were sluggish, as they “ p l a ~ ~ l ~ ~  back and forth in the tide rips, 
with their mouths opeu, the npper jaw just a t  the surface, scooping in 
‘&feed.” They were joined by a school of porpoises (probably Delphinus 
debhis),  which drove in among the whales, their movements iudicatiug 
that they were feeding, but of this we could not be sure. 

The electric light was put over the ship’s side soon after dark and Mr, 
Nye succeeded in catching seved specitneus of ~ o u u g  squid and some 
small fish of the genus Xcopelus. 

The researches on the fishiug banks termiuated ou the 13th, and the  
s p arrived a t  TYOOCI’Y HOH ou Juiy IG, thus ending the cruise, 

GLOUCESTER, MASS., November 27, 1886. 

,’ 

4i 

113.-A CURIOUS I I N I F E  F O U N D  I N  THE PLEYII O F  A C O D F I S H .  

B y  Jm W. COLLINS. 

WhiIe dischargiug a fare of codfish from the schoouer Vinnie M, 
Getohell, a t  Gloucester, Mass., on September 16, 1886, Uapt. John Q. 
Q&chell,* master of the vessel, fouud imbedded in the thick flesh of a. 

~~ 

It may be of interest in this connection to sny that  Captain Getchell is well known, 
in Glouceater as a veteran fisherman, he having been in command of veasels engaged 
in the George’s fishery for the past twenty years ; during whioh time, he tells me, he 
has eaten only three Thankpgiving and four Christmas dinners on the land. He is a 
native of Maine, abo.it fifty years old. When tho news of Sumter’s fall reached the 
North, he enlisted and served three years in  the Third Maim under Colouel (after- 
wards General) 0.0. Howard. He then exchanged his gun and a soldier’s bivouao for 
nets, lines, and the deok of 8 fishing-vessel, His integrity and truthfulness are un- 
questioned. 
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larze coil a knife of curious workmans hip, represented by the accom- 
panying illustration, which is of full or natural size. 

The fish in which the knife was found was one of a fare caught in 75 
fathoms of water on the northeast pi'& of George's Bank ; it was appar- 

ently healthy, being thick and '' well-fed," and, ac- 
cording to Oaptain Getchell, would weigh about 40 
pounds after being split, or say GO pounds as i t  came 
from the water. The general excellent quality of the 
fhre of fish attracted conbiderable attention from peo- 
ple who saw t h e q a u d  led to the discovery of thelznife. 
Some remarks having been made concerning the fish, 
Captain Getchell lifted several of them from a tub 
(where they hacl been thrown eo wash after being 
weighed) and exhibited them to the by-standers, com- 
menting on the size and thickness of the specimens. 
Holding on0 across the edge of the tub in asemi-curved 
position, he ran his 11and over the thicker portion of 
the fish to call attention to its fatness. In doing so, 
lie felt something hard beneath his fingers, and further 
examination produced the knife. Of course much 
surprise was expressed by those present, who hacl 
never before seen such a strangely formed irnplement, 
and speculation was rife as to how it  came there. 
When fonud, the knife-blade was closed, and tho sinal1 
or posterior end of tile handle was the part first felt 
by Ciiptain Gotchell, and was nearest the tail of the 
fish. 

The flesh of the fish n-here the Irnife was imiwlded 
is estiwated to hitye beeu 26 inches thick. Untor- 
tunately, the evciterueut atteudiug the finding of the 
knife prevented any notice being telreu of the fish, 
which was carried off ant1 salted aniong t h e  others ; 
therefore nothing is known as to whether the imple- 
ment was encysted or not. 

The handle of the Irnife is of brass, curved and 
tapering posteriorly, with a longitudinal incision, on 
the concave sicic, to receive t h e  edge of t h e  blade. 
Thc hand!e is rernarkable in form, and is fiuggcstive 
of the l~an~liwork of some savage tribe or the scrim- 
shaw work of a milor. I t s  length, measured with the 
curve, is 3[ inches, and its greatest diameter one-half 
inch. 

The blado is lanceolate in form, with the cutting 
edge curved outward, to fit into the handle, and the 

back nearly straight. It has been corroded A good deal and the ex- 
treme point is very thin. Its lengtb, from handle to tip, is 23 inches; 
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greatest thickness (near t.he handle), one-eighteenth inch ; and its great- 
est breadth a little less than one-half inch. The total length, from point 
to point in a straight line, is 64 inches. 

How did the knife get there B is the question that will be asked by 
those who are not too skeptical to credit the story of its being found as 
has just been stated. Personally, I neither doubt the finding of the 
knife, nor the probability of its being found as stated. It is a fairly 
common occurrence for fishermen to find the sand-launce, or lant, im- 
bedded in the flesh or the liver of the cod, and dried very hard. I have 
many times seen Iant thus imbedded, and in no case that I remember 
was the cod any the worse for it.* It is therefore evident that it is 
possible for the stomach of a cod to be penetrated by a sharp-nosed 
Esh or by an implement it has swallowed, and ultimately for either to 
work its way through and become imbedded in tho flesh, while the 
mound heals and the stomach goes on to perform its ordinary functions. 

A8 to where the fish got the knife we can only conjecture, unless 
some ethnologist can point out its origin. In any case, the finding of 
such a remarkable implement in such a strange place must be a matter 
of interest to  tho ethnologist and naturalist alike. 

GLOUOESTER, MASS., December 31, 1SYG. 

114.-SORlE STATZSTIOY O F  THE FISSfERIES O F  NORTHERN JAPAN. 

B y  JOHN C. CUTTER, Ma D., 
Projcamr i n  tlie Imprial College of Agrioulture at Sapporo. 

The Department of the Hokkaido was organized in March, 1886. Its 
jurisdiction extends over Yessot and the Kooril Islands. Sapporo Een 
was one of the three prefectures into which Yesso was divided in 1882. 
It embraces 3,808 square ris of the 5,OBG square ris of Yesso, a ri being 
equal to 2.44English miles. Its population in 1883 was 91,971 Jap- 
anese, Ainos, and Americans. Its coast-line is about 550 miles in es- 
tent. Commencing a t  Abushita ou the west coast (Abushita is about 

. 40 miles south of Cape Kamoi, the westernmost point of the peninsula 
jutting into the Sea of Japan south of Strogonov Bay on the western 
coast of Yesso) it extends northerly to Cape Soya (Strait of La Perouse), 
thence southeasterly about 70 miles to Tonaiushi, the boundary of 
Nemuro Ken. The east coast-line commences near the westernmost 
shore of Volcano Bay (where the Pacific approaches nearest to the shores 
of the Sea of Japan) and extends east to Cape Yerimo, thonce north- 
easterly about 70 miles to Chokubetsu jnst east of tho mouth of the 
Tokachi Biver, the other sea limit of Nemuro Ken. 

* For curious articles found in  codfish, sec History of Aquatic Animals, text, p. 212. 
t For a n  article on the fisheries of Hokkeido, see I”. C. Bulletin for 1886, p. 342. 
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fisheries in Sapporo Een. 
The following tables give a summary of the latest statistics of the 

K O k U S .  
444,830 

721 
45 548 
a : o a  
5,000 

TABLE I.-Pvoduct of thefcsheries from 1678 to 1883.‘ 

KOEUU. Kookus. 
538,330 412,672 

440 2,001 

6:000 7,W2 

60 605 59 200 
6’002 5:388 

Xind of fish. I 1878. 

KOEU8. 
457,777 
1,213 
52.244 
5,678 
6,080 

Eerring (Olupea harengue) ............. 
Ying salmon (Oncorhynchue perrgi) . . 

all salmon (Oncorhynchua haberi) . - -. . 
Cod (Gadus brandtiil ................... 
Pilobard (Olupea melanogaetrda) ...... 
B&he.de.mer ( ’ I  namako ”) (Stffihopua 

IIbkU8. 
501,030 

058 
51,013 
9,274 
12,002 

KO‘okU8.t 
295,141 

445 
27,895 
0, 887 
12,300 

japnnictu) ..................... .- ... 
Ear-shell (“amabi”) (Ilaliotie gigantea). 

Edible sea-weed ( ‘ I  kombu”) (Lamina. 
ria japonica) ......................... 

Total ............................. 

UUttle.fi6h ........................... 
573 

1,690 

38,220 

383,023 

172 

-- 

1870. 1880. 
-- 

__-- --- -- 

4,005 
202,205 

OH. 204 
70,454 

304 i:i 1 507 
70 093 

7,261 
31?, 893 
70,538 
02,425 

574, 091 1 014.710 

3,510 
663,443 
57, 610 
100, 042 

1881. 1882. 1 1883. 

5,948 
388,068 
17,180 
32,752 

42,082 

108,708 

100.524 

a, i i a  

708 I 1,363 
023 

03 203 I 259 

2,156 

43,107 

264,246 

1,620 

505.104 I 005,840 1 536,532 

35,514 

43,511’ 
25,971 

136,410 

*A partial statement of the product for 1884 in kokus mas as follows: Herring, 500,850; spring sa - 
t A koku equals 7.55 cubic fekt. 

mon, 3,2;0; fall salmon, 30.541. and cod, 0.480. 

30, GOO 

02,025 
2,139 

267,601 

TABLE II.-Valae of IheJsl~eriea f ~ o m  1678 to 1883. * 

Herring (02upca harengue) ....... 
Spring salmon (Oncorhynchw 

p c r w i )  .......................... 
Fall salmon (Oncorhynchus haberi) 
Cod ( B a d w  brandtii) ............. 
Pilchard (Ulupea mbnogastrula) . 
BGohe-de-mer (“namako”) (Sti- 

chopua ‘aponicua) ............... 
Ear-shed (“awabi”) (Haziotis 

gigantea) ....................... 
Cuttle-fish .................... 
Edible sea.weed (“ kombu”) ( L a .  

minaria japonzca) .............. 

Ten8.t Tens. 
1,330,350 2,948,058 I 

1880. I 1881. 

4,035,780 2,706,792 yer I 
1882. 

Tens. 
2,900,822 

3,520 
533,500 
78,026 
41,342 

106,200 

79, 125 
4, 600 

186,040 

1883. 

Yens. 
2,003,800 

12,546 

54,656 
51,0Z% 

204,404 

40,725 
5, 057 

a55,236 

i60, 058 

, I 

For the value of the Sapporo fisheries in 1884 see Fish Comrcisaion Bulletin for 1886 p. 345. 
t Tho values nre expreeaed in yen paper. Taking the silver p n  (410 grains nino.t&hs silver now 

worth about 60 cents) at 100, thk paper ycn h118 about the following relativo vhluea: In 1876, $l.d5; in 
1870, $1.16; in 1680, $1.70; in 1881, $1.70; 51 1882, $1.00 j in 1883, $1.20, and in 1884, $1.11. 

Additionnl facts for lSS3.--Bishermeu in the Ken (or district), 16,064 ; 
6‘ Patoi” or hired men, mho come from Hondo (the main island) annually, 
28,065 ; fishing smacks, 5,411 ; trap-nets, 1,790 ; seines, 350 j gill-nets, 

The taxation on the products of the sea and river ranges from 7 to 20. 
per cent of the product. The cost of collection ranges in different 
years from one-third to nearly one-half of the tams collec,ted. For the 
most part it is collected in kind. The number of tax collectors and 
officials for attending to this, the only paying industry of Hokkaido, is 
very large. I t  is, however, the intentiou of the Hokkaido Cho ta 
diminish the tax, to simplify the collection, and to reduce the number 
of o8Bcials. 

. 

35,394. 

SAPPORO, HOKKAIDO, JAPAN, ~ C U J  14,18SG. 
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Voll. VI, No. 28. Washilagtom, D. C. Dec. 31, 1886. 

Station. Speciee. EaP. Fry. 

Grand Lako Stream, Me .................. Landlooked salmon ..... 222 000 ..................... 
BuckRport, Me ........................... Atlantiosalmon ........ 1 2611500 .................... 
Northvillo, N1ch.- ........................ Whitoflsh .............. 46 Sod, 000 

Bafrtl, CUI ................................ Rainbow trout 

52,000,000 

Rniuhow trout .......... 5,000 ............. 
Laudlooked salmon ................. 2?, 000 

Brook trout. ............ 146,000 ?5,000 

A1 em, Mich ............................. Whitefiah. .......................... 40,000,000 

IVythoville,Va ................................. do ................. 30,000 260 
Lake trout ....................................... 
Black bass .......................... 500 
Reil.ego perch ...................... 250 

Cold Spring Harbor, N. Y.. ............... Atlentio~salmon .................... 419,550 
~ a u ~ o o l i o d  salmon ................. ii1,500 
Brown trout ........................ 28,000 

Battery Station, Md ...................... Shad.. .............................. 10 725,000 
R: 008,000 

Shamor Lookout (Delavare and Susque. ...... do ............................. 340,000 

Central Station. ................................ do ................. 325,000 15,631,000 
Carp ponds, Waebington, D. C ............ Carp for publio water&. ............ 101,870 

Ca for privnteponde.. ............ 187,414 
Ooffflsh ............................ /_-I__-- 4, 344 

Total ........................................................ 4ri 055,500 127,O03,578 

Lake trout .............. I, oai, 000 16,500 

.......... ..................... 240,000 

Steam& Fish Hawk (Delaware River). ......... do ............................. 
hnnna Rivers). 

115.-E&EPQ)RT ON EDHYTRKBUTIQN OB Jf IYEE A N 0  EGGS BY TIIE U. 15. 
PlElH CODIMIIUYPON lT0R THE SEASON O P  1885-'80. 

B y  MARSHALL -TXcDONALD. 

The distribution of youug carp, whitefish, shad, and various species 
of Snlntonidce is made chiefly by car or detached messenger service, the 
organization of which the present year was the same as that of 1854. 
The distribution of eggs and of carp and trout to applicants not located 
sufficiently near to the centers of distribution is made by express. 

During the season of 18S5 the cars of the Commission mere moved 
74,805 miles, as follows : 
Car No. 1, N. Simmons in charge. .......................................... 24,939 
Cor No. 2, Goo. H. H. Moore in charge. .................................... 34,061 
Car No. 3, J. F. Ellis in charge ............................................ 15,805 

- 
........ 

650 ........ 
3,304 

1,800 
1,701 

........ ........ 

......... ........ ........ ........ ........ 

........ ........ 

........ 

........ ........ ........ 
7,005 

Total ............................................................... 74,805 

Of' the above transportation, 26,313 miles mere furnished by the rail- 
roads gratuitously, and 48,593 miles mere paid for at the rate of 20 cents 
per mile. The Commission is indebted to the personnel and mauage- 
xnent of the railroads for much courtesy, consideratioa, and dispatch. 

The following summaries of the number of fish and embryonized eggs 
distributed shorn (1) the distribution by species, (2) the station whence 
thcy were derived : 

I I I I 

'Bull. U. S. F. O., 1886-23 
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Suninbury of di8tribulion. f o r  the 8ea8on of 1885-'8G. 

White5sh (Coregonus clupeifmmis) ....................... 
Brook trout (Salvelinus fontinalis) ......................... 
Raiuhom trout (Salmo h'ideus) .............................. 
Atlantic salmon (Salmo salar) ............................. 
Brown trout (Salmofario) .............................................. 
Shad (Clupea sapidiseiina) ................................. 
Carp (Cl/prinus carpio). ................................................. 
Goldfish (CCWUxUiUUUU9YZtU8) ............................................. 
Red.eye perch (Ambloplitcs rupeotris) .................................... 

Lake trout (SUlUd<nUE nUmayCu8h) ......................... 
Landlocked salmon (Salmo salar subsp. sebago). ............ 

Black bass (Xicropterus dolomiei) ........................................ 

Total ................................................. 

Species. 

42,800,000 92, 000,000 134,800,000 
145,000 *25 650 170,550 

1,251,500 l l 8  650 I ,  071,050 

5348 784 348,784 

1,031,000 I?+ 291 1,108,291 

222,000 41' 500 203,500 

281, 000 $4: 914 285,914 

%: 000 28, DO0 

4: 344 4,341 
325,000 34,06D,000 31,98t, 000 

500 500 
250 250 

40,059,500 127,010,683 I 173,000,083 
-- --- --_ -- 

The details of distribntiou summarized ab0T-e arc as follows : 

(a )  WIIITEPISII (Coregonus dupeifomis).  

Of this species 42,SOO,OOO eggs mere distributed from Michigan sta-' 
tions tho present season and mere allottecl as follows : 
To the State commissioners, t o  be hatched and planted in public waters - 34,800,000 
To foreign countries (international exchange). .......................... 6,000,000 
To other U. €3. Fish Como~issiou stations ................................ 2,000,000 

Total .................................... .;. ..................... 42,800,000 

The eggs which were retained and hatched at the stations jielded 
92,000,000 fry, which were distributed its follows : 
To Lake M i c h i g a n  ..................................................... 29,000,1)00 
To Lake Superior ...................................................... G,OOO,OOO 
To Lake Huron ........................................................ 30,000,000 
To Lake Erie .......................................................... 15,000,000 
To Lake Ontario.. ..................................................... 12,000,000 -- 

Total ............................................................ 92,000,000 

The distribution was made by two cars instead of one, as heretofore, 
with the result of securing greater dispatch in the work and distribu- 
tion of fry under better conditious. 

( B )  MOILANICE (Coregonus albula). 

We are indebted to the courtesy of the Deutsche Fischerei-Verein 
for two consignments of eggs of this small species of whitefish. The 
total number received aggregated 150,000, which mere allotted as fol- 
lows: 
To C. G. Atkins, B u c k s p o r t ,  Me., for hatching and planting in Maine maters. 100,000 
To F. N, Clark, Northville, Mich.,for stocking lakes in Northwestern States. BO, 000 
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(C) BROOK TROUT (~u~.L.e~inus.fo?:oatilzalis). 
~ g g a  of this species are collected at  tlie Northoille Station from fish 

reared in  ponds. The number furnished for distribution during the 
minter of 18SWSG mas 145,000, which mere assigned as follows : 
To State cornmissioners and individuals. ................................... 50,000 
To Wytheville Sfation, United States Commission, for hatching and rearing. 80,000 
To foreign countries (international exchange) ............................. 45,000 

Totnl ............................................................... 146,000 
-- 

The eggs retained a t  the station to bo hatched yielded 25,000 fry. Of 
these 4,000 mere distributed to applicants in Michigan and Indiana, and 
the balance retniuecl a t  the station for rearing. 

(d )  LAKE TROUT (8alt.elinus ~zamaycush). 
Tho eggs" of this species distributed by tho U. S .  Fish Oomiuission 

are a11 collected a t  the Northrille Station. The total assignweuts of 
eggs the present season aggregated 1,031,000; these were distributed 
as follows : 
To State commissioners and inclividuiil applicants .......................... 40G,OOO 
TO other Uuitecl States stations, t6 be hatched aud reared ................ 450,000 
To foreign cormtries (iuternatioual exchange). ........................... 175,000 

Total ............................................................. 1,031,000 

The eggs retained a t  the station yielded 116,500 fry, which were dis- 
posed of ns follows : 
To applicants in Ohio, Indiana, aud Michigan .............................. gj,600 
Itetainoil a t  the station, t o  hatch and roar.. ................................ 40,000 

-I_ 

( e )  RAINBOW TROUT ( 8 U h 2 0  $rideus). 
Eggs o f  this species are collected for propagation and distribution a t  

Baird Station, Oaliforuia j Northville Station, Michigan; and Wythe- 
ville Station, Virginia. A t  Baird Station the eggs are obtained from 
wild native fish. At  Northrille and Wytheville Statious the breeders 
hare been reared from eggs artificially impregnated at  Baird Station 
and hatched and reared at the stations. 

The total production arailable for distribution mas as follows : 

Hatched and planted i n  MoCloud River.. .............................. 28,700 
l&~,tohed for ponds at station .......................................... 11,300 
Forwarded to applicants and Eastern United States stations. - . - -. . - - -. . 24G,000 

Forwarded to applicants .............................................. 5,000 
Hatched for rearing at  station ......................................... YO, 000 

Forwarded to applicants .............................................. :W,OOO 

From Baird Station, California: 

From Northville Station, Michigan : 

From Wytheville Station, Virginia: 

Retained a t  the etstion to be hatched and reared. ...................... lGG, 000 
Total ............................................................... 517,000 

Our experience, extending over a number of years, has clearly shown 
that the results from pIauting the fry of any of the species of 8alrnonida 
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are disappointing and wholly incoiuinensnratc to tlic mpenclitnrc in- 
curred. 

Instances are r;lro in which substantial or even appreciable results 
have been obtained by planting young fish jus t  before, or a t  the time, the 
absorption of the sac is complete. This is to be attributed to the fact 
that usually the streams stocked abound in cottoids, darters, and other 
species of predaceous fish of small size, which pursue and prey upon the 
helpless young fish so assiduously that few if any escape capture. 

It has been determined, therefore, to retain tho young fish at  the sta- 
tions and rear them till they hare attained a length of from 4 to G inches, 
and are, consequently, of such size and rigor as to dominate the waters 
in which they are placed. The percentage of loss in rearing is, it is true, 
very considerable, but probably not greater than mould occur in open 
waters not infested by predaceous fish ; and, sirice fish of this size are 
comparatively exempt from natural casualty, i t  is probable that one 
pair of yearling trout will contribute as much towards the stocking of 
the waters as moulcl a plant of several thousand fry. 

A begianing in this new direction was made the present season. 
Eainbom trout, from 4 to 7 inches in length, .to the number of 4,664, have 
been distributed from the Northville and Wytheville Stations. The dis- 
tribution from Northrille was made to lakes and other protected waters 
in Indiana, Ohio, and Michigan; that from Wstlieville to the headwatere 
of the Shenandoah, in Augusta County, Virginia, to the tributaries 
of t.he Potomac River in Washingtou County, AIarjland, and to a 
number of springfed cold-water ponds in Margland, Southwest Virginia, 
and Tennessee. 

(f) ATLANTIC SALMON ( S U b l l O  SCdUY). 

The eggs of this species distributed by the Coinmission are all fur- 
nished by the collecting station a t  Cucksport, Me. The production 
for the year aggregated 1,251,500, which were distributed as follows : 
To the commissioners of Maino, New IIsmpshirc, and Vermont.. - -. ._ _ _  761,500 
To Cold Spring Harbor, for Delaware and Hudson Rivers .____. _ _ _ _  _ _  ___. 500, 000 

Total ---. . _ _ - _  - - - -  --. .- - - -. --. . .- - - -  - -. - - - - - -  .- ---. - - -  ---. _ - - -  .... 1,251,600 -___ 

(a) SCIIOODIC OR LANDLOCKED SALXON. 

Tfic station at Grand Lake Stream, Maine, reported 222,000 eggs of 
this species as available for assignment. The8o mere distributed as fol- 
lows : 
To the State commissioners ..___. .__... __.. _.__. _ _  .___._ ._____ _... .__..... 130,000 
To foreign countries (in exchange) _._. ..__.. .___ ...... ..___. .___.. ._._.. --. 40,000 
Transferred to other United States stations .. _... _ _ _ _  .__. __..._ .... ...-.... 58,000 

222,000 Total _____. _._.__.__._..____. .____. __._.__.___.____._. 
(11) BROWN TEOUT ( 8 U h O f U r i O ) .  

Three consignments of eggs of tho brown trout jb'ahzo furio) mere 
received from Germany. 
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The first consigriineut of GP,000 cggs from the Deutsche Pischerei- 
Vercin arrived in very bad order and prored a total loss. The second 
lot of 40,000 eggs from the Deutsche Fischerei- Verein reached New 
York in good condition. A third lot of 60,000 cggs of this species 
from !Max roil  dem Borne arrived in cxcellent condition. The entire 
number, aggregating 90,000 good eggs, were allotted ns fo!lows : 
To Wytheville Station, Virginin ............................................ 3,000 
To Northville Station, Michigan ___. - _._. _ _ _  __. ._ _ _  ._._._ - .__._. ___. _. ___. - 23,000 
To Cold Spring Harbor, Long Island, New York.. ........................... 63,000 
To James Neviu, superintendent, Madison, Wis ............................. I ,  000 

Tho subsequent disposition of these eggs and details of waters stocked 
will be found in the reports of stations. 

(i) SEAD (Clupea sapidissima). 
Shad for distribution were contributed as follows : 

Battcry Station, Susquehanna River .................................... 10,725,000 
Fish Hawk Station, Delaware River .................................... 8,063,000 
Central Station, Potomac River.. ...................................... 15,531,000 
Steamer Lookout ...................................................... 340,000 

Total ............................................................ 34,659,000 

I n  this distribution liberal plants of shad fry have been made in the 
Potomac, the Susquehanna, the Delaware, and tho minor tributaries of 
Chesapeake and Delaware Bays. 

Rivers and minor tributaries of Chesapeake Basin. ...................... 14,137,000 
The Delaware and tributaries .......................................... 8,403, ooo 
ITudson Biver .......................................................... 1,%5o,ooo 
Tributaries of Narragansett Bay,. ....................................... 850, 000 
Tribritaries of the Albemnrle.. ......................................... 1, 500, 000 
Streams draining into the South Atlantic.. .............................. 2,050,000 
The Mississippi and minor tributaries of the Gulf of Mexico ............. 4, Wl, 000 
Colorado Rivor of the West ............................................ 998,000 
Snake River, Washington Teriitory .................................... 10,000 
\villametto River, Oregon.. ............................................ 900,000 

1 otal’ ........................................................... 34659,000 

-- 

A summary of tho distribution by river basins is as follows : 

--- 
,, 

* Of this number of fish which started from the stations, there perished before 

88@,000 
675,001) 
150,000 
96,000 
75.000 
G , O O O  
25.000 
23,000. 

reaching dcstiuntion, 1,8G1,000, as fallows: 
On trip to JJvill:imette Biver, Oreg. ..................................... 
On trip to Colorado River,Ariz ......................................... 
On trips to  Fox and Illinois Rivors, 111. ................................. 
On trips to Congaree aud Green Rivers, S. C.. ........................... 

On trips to Ocklockonnee and other Georgia Rivers. ..................... 
On trips to Bho, Smoky, and Republican Rivers, Kans .................. 
On trips to Appomattos and other Virginia Rivers ...................... 
Ontr ip  to Narragansett Bay ........................................... -- 

Total .......................................................... 1,861,COO 
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The attempt to acclimate the shad in the Colorado River of the West: 
which was begun in 1884, has been continued the present season, clur- 
ing which 848,000 fry were sent out by car No. 2, in charge of George 
H. H. Moore, and planted in good condition. Should the experiment 
prove successful, we may expect to see the plant of 1884 reappearing as 
full-grown, mature fish in the spring of 1887 or 1SS8. 

The conditions that have determined the selection of the Colorado 
River of the West for this important, experiment in acclimatization and 
afford reasonable expectation of successful results, are as follows : 

The waters of the Colorado are exceptionally free from alkaline salts. 
The spring and summer temperature of the waters and other favorable 
characteristics mako it probable that tho ~ o u n g  shad mill find in them a 
congenial habitat during their sojourn in fresh waters. Great profusion 
of minute forms of animal life abounds in the waters. Every condition 
would therefore seem to be favorable to the early stages of life of the 
shad. If, after migrating to salt mater, they do not become wanderers, as 
the shad planted in the Sacramento River have done, there is every 
probability that the experiment will be successful. 

Since the Colorado River empties into the head of t h e  Gulf of Cali- 
fornia, which stretches south for 700 miles towards the equator before 
joining the ocean, it is probable that the high temperature of the waters 
of its more southern portions will serve as a bar, or temperature wall, 
toprevent the shad from passing southward into the open ocean. 

Should this anticipation bo realized, the shad, when mature, must 
necessarily find their way back to spawning grqund in the Colorado and 
Gila Rivers. 

An unsuccessful attempt was also made the present season to stock 
with shad the  streams of the Seattle region of Washington Territory ; 
900,000 vigorous fry were selected and sent out by car No. 2, in,charge 
of Mr. Moore, one of the most experienced and careful messengers of 
the Commission. 

The experiment was hazardous, because the number of days required 
for uuinterrupted transit from Washington to Seattle marks t h e  limit 
of time within which transportationcan be safely effected. A detention 
of three days en route, caused by the washing away ,Of bridges, resulted 
in almost total loss of shipment. Only 50,000 were aliro on arrival 
at Portland, Oreg. These weredeposited in the Willamettef River, near 
that city. 

A table of distribution of young shad, showing 18,871,000 planted 
during the season of 1885, will be found on pages 384 and 385 of the Fish 
Commission Bulletin for 1885. !&at table should be amended as follows : 
Number of shad planted as given in the table ........................... lR, 871,000 
Planted in Delaware River by steamer Fish Hawk ...................... 8,063,000 
Planted in Susquehanna River from Battery Station. .................... 5,524., 000 
Planted in Delaware River by steamer Lookout ......................... 340,000 

Total ............................................................ 32,798,000 
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( j )  CARP (Oyprinus cnrpio). , 

The total distribution for the season aggregated 348,784, as follows: 
Table of German carp planted in  publio waters dltring Iha season of 1883-736. 

Date. Waters stocked. Plnce of deposit. 

Tot& ._I .... :. ._.. .. . .. . .............._.....I.--. . . . . -. . ._. ...... ...... ...... .... .. .. . - 

Number 
offish. 

G,Z.iO 

5 000 

1,000 
1,000 

400 
500 
200 
5UO 

1,000 
1,000 
G,  000 

500 
"0 

1,000 
1,000 
1,000 
1,000 

GOO 
3,000 

400 
I ,  000 

GOO 
1,050 
1,600 

500 
500 
100 

1,000 
600 

5,000 

I, 000 
200 
400 

3 000 

3 750 

I, 000 
400 

7,000 
5,000 
2,000 
5,000 
2,620 
5,600 

0,250 

2,600 
8,200 
0,000 
1,000 

200 
1,000 

400 
I 000 

050 
3: 400 

800 
5,000 

0,000 
20,000 
1,000 

GOO 
200 

1G1,370 

3: 000 

8: 000 

7: 000 

-- 
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Sunrmarg of carp dirtriblitel to private applicanlr from October 6. 18%. to Narcli 20.1886 . 

Point of distribution . Date . 
c__ 

Nnmboi 
of coun- 

t ies . 
1M5 . 

Dec . 1 
Dec . 21 
Dee . 17 
Nov . 16 
OCt . 21 
Nor . 6 

(9 
Dec . 
Nor . 28 
Nov . 11 
Nov . 15 
Nor . 14 
Dec . 10 
Nov . 2 
Oct . 27 
Nor . 28 
Dec . 7 
Oct . 27 

(*) 
Oct . 27 
Nov . 16 
Nov. 4 
Dec . 3 
Dec . 19 
Nov . 8 
Nov . 3 
Nov . 10 
Oct . 27 

Dec . 21 
Oct . 30 
Dec . 7 
Nov . 13 
Nov . 12 

Nov . 24 
Dec . 1 
Dec . 10 . 
x o v  . 11 
Oct . 27 

(*) 
Nov . 10 

(“1 Nov . 
Nov . 5 
Dec . 23 

XOF . 2 

oot . ao 

oct.(*)27 

Alubams ..................... 
Arizona ...................... 
Arkanaas ..................... 
Colorado ..................... 
Connecticut .................. 
Dakota ....................... 
Ddoware .................... 
District of Columbis.__. ...... 
Florida ....................... 
Gcorgia ...................... 
Idaho ......................... 
Illinoia ....................... 
Indians ....................... 
Indian Torrjtory ............. 
Iowa ......................... 
Kunaas ...................... 
Kentucky .................... 
Louisiana .................... 

State . 

Montgomery. Ala ........... 
Albuquerque. N . Mex ...... 
Saint Louia. Mo ............. 
Denser, Colo ................ 
Boston . Mass ................ 
Bismarck Dnk .............. 
Wilmingt)on, Del ............ 
Washington. 1> . C ........... 
Jacksonville, 81s .......... 
Atlnnta.Ga. ................ 
Ogdcn. Utah ................ 
Quincy. Ill .................. 
Indianapolis, Iud ........... 
Dallas. Tex ................. 
C d a r  Rapids. Iowa ......... 
Kansas City . NO ............ 
Lexington, Ky.. ............ 
New Orlonn8. La ........... 

Xaino ........................ 
Naryland .................... 
Masaachuactts ................ 
Hiohigsn ..................... 
Minuesota .................... 
Mississippi ................... 
Uissouri 
Nontana ..................... 
Nebraska 
Nevada ....................... 
New Eampshire .............. 
New Jcrsey .................. 
Now Nexico .................. 
New Pork .................. 
North Carolina ............... 
Ohio ......................... 
Oregon ....................... 
Pennsylvania ................ 
Rhode Island ................ 
South Carolina ............... 
Tenncssee .................... 
Texas ........................ 
Utah ......................... 
Vermont .................... 
Virginia ...................... 
Washiugton .................. 
West Viffinia ................ 
Wisconsin ..................... 
Wyoming .................... 
Mcxico ....................... 

..................... 
.................... 

Total 

Boston M s s  ............... 
Washibpton, D . C .......... 
Boston Mass ............... 
h’orth& Mich ............ 
SaintPaul.’Minn ........... 
Jackson. Mivs .............. 
Saint Louis, Mo 
Eelcun, &font ............... 
Omaha. h‘elir 
Ogden, Utah ................ 
Boston. Mass ............... 
Jersey Cit.y, N . J ............ 
Albuquerquc . N . Mcx ....... 
Jersey City N.J ............ 
ltdei.ih,H . ‘C ................ 
co1ui;bus. Ohio ............. 
Wasliinpton . C ....... ..._I 
Bofhou Mms ............... 
Colnmha . S . C .............. 
Nemphin, Tcnn ............. 
Ddh, Tex .................. 
0 den. Utah ................ 
Bhtou. Mass ............... 

n D.C ........... $%%% & Wash ........ 
Washington . D . C ........... 
Saint Paul, Mlnn ........... 
El Pnso, Tcx .......................... 

............. 
............... 

Portland, Ores .  ............. 

Laramie City, Wyo ........ 
-- ................................................. I, 348 

42 
0 

32 
15 
7 

18 
3 
1 

13 
89 
10 
84 
70 
2 

70 
76 
35 
‘19 

0 
12 
13 
51 
8 

33 
19 
8 

21 
10 
3 

21 
I f  
47 
5 1  
73 
10 
G I  
2 

30 
61 
42 
10 
8 

60 
20 
10 
10 
3 

I 

*October 0.1885. to Mnrch 20.1888 . 

Numbcl 
3 f  uppli . 
cams . 

101 
8 

88 
25 
18 
26 
31 
14 
38 

400 
31 

384 
240 

2 
383 
203 
1OE 

43 
49 

177 
I1 

117 
37 
I n  

13 
3 

58 
44 

208 
341 
270 
1 H5 
000 

2 
240 
300 
80 

283 
ID 

351 
15’7 
54 
28 
3 
1 

0, 273 

3; 

au 

.. 

Number 
of 0ah . 

4. 475 
095 

2. 200 
550 
400 
822 

2. 124 
301 

12. GOO 
680 

15 600 
8: 417 

50 
11. 221 
0. 015 
3. 830 

820 
145 

2. 076 
1. gao 
3. 801 
1. 425 
3. 030 

665 
820 
8p0 
529 
75 

3. 917 
1. 245 
0 011 

6. 482 
8. 921 

20. 348 
280 

6. 0"4 
8 .006 
2 UR2 

7. 750 
3.498 
1. 600 

405 
3. n00 

e00 

187. 414 

1. 475 

8: 825 

6: 855 
6. a80 

-- 

To individual applicant8 for psnd culturo .................................. 187, 414 
To public waters .......................................................... 161.370 
The number of iiidividual applicants supplied was ............ .: ........... G;W3 

The distribution was general, including 309 Congressional districts 
and 1, 345 counties . The distributions to public waters embrace the p i n -  
cipnl river basins of the Middle and South Atlantic and Gulf slopes . 

(IC) COXXON AND JAPANESE GOLDFISH (‘%f%SSiUS @WY7dUS) . 
The number of this fish produced at tho U . 8 . Fish Commission ponds 

in Washington each season is entirely iusufficieot to meet the eager de . 
mnud for fish for aquaria, fourtailis, and ornamental lakes . The fish 
being purely an ornamental species, of uo valuo for food, no special ef- 
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fort has been madc to iucrease the supply. The number distributed in 
lSSd was 4,344 to ti72 applicants. 

Stale. 

Sunwary  of goldfish dietributed ilk the season of 1S85-7S6. 

NumhcI 
of appli 

cants. 

Alabama ..................... 
Arizona ...................... 
Colorado ..................... 
I>aliot!I.. ..................... 
1)cliiwsw .................. 
District of Columbia. ........ 
Fforidn.. ..................... 
Georgia ...................... 
Illiuois ........................ 
Iudiann ...................... 
L,wa ......................... 
Xansoa. ...................... 
Kentucky.. .................. 
Loiiieinna .................... 
Marrlaud .................... 
Mnnti.schnsetts ............... 
Michigan .................... 

ArkRllEIl .5 ................... 

I- 

New Jcrsey ................. 
New Pork. .................. 
North Carolina. ............. 
Ohio ...................... 
PennsTlvanis ............... 
South earoline, .............. 
Teiinesaec .................. 
Texas ....................... 
Utah ........................ 
Virginin .................... 
Wcst Virginia .............. 
Wyoming ................... 

Total.. ................. 

7 
0 
3 

11 
18 
8 
10 
10 
8 
40 
1 
1 

672 
-- 

- 
11 
4 
1 
2 
2 
4 

338 
7 

10 
8 
G 
8 
I 
2 
4 
4 
7 
14 

State. 
Nnmber 

of appli 
cants. 

170 
24 
4 

12 
1 1  
81 

1,890 
41 
110 
164 
50 

100 
10 
18 
21 
84 
02 
00 

Number 
of fish. 

188 
6 
14 
20 
42 
48 
14 
08 
374 
58 
GO 
83 
44 
251 

7 
4 

4,844 

( I )  LITTLE BOUND CLAM (Tapes staininea,). 

A successful eBort mas made to transfer several hundreds of this ralu- 
able vest-coast mollusk from Puget Sound, Washington Territory, to 
the maters of Vineyard Sound, oft' the'coast of Massachusetts. The 
cont7uct of the experiment was intrusted to Mr. George H. B. Moore, in 
charge of car No. 2. As the necessary couditions for success in trans, 
portation had not been ascertained, the entire arrangement was left to 
his discretion. The methods employed, the difficulties encountered, 
tind tho final success at'tained are detailed in his report, dated Wash- 
iugton, June 30, 1855, the import:int it'ems of which are as follows: 

': Sundny, June 14..-After much trouble and the promise of $2 per 
sack (the usual price being about $1.50 per sack), I engaged 20 sacks 
of clams, to be delivered at  car by Wednesday noon. I also engaged 
cnougli rock weed to  pack over the clams. 

One 
of the clnrii gatherers, from whom I engaged 10 sacks of clams, returned 
with 1 sack. Had them tied up and put overboard, so as to keep in gooci 

( 6  jl'editesday, June l'i.-Thc other 10 sacks of clams arrived this 8. m. 
nf te r  co~isultntion with those that make a business of gathering clams, 1 
coucluilcd it mould be best to pack them i u  sand, with mouth up, then 
corer with about 2 inches of sand, and put the rock weed on toy of this, 
then, by means of a sprinkling-can, keep thein moistened with the salt 
mater. After selecting the smallest of the clams, had them packed as 
above described. Took ou 30 cans of salt water. Estimated the num- 
ber of c l a m  in timks at 6,000. 

' 6  Tuesday, Jtiiie 10.-Finished getting sand in tanks this p. m. 

1 ~:ouditioii. 
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16 Thursday, June  18.-Left Tacoma at  5.25 a. m. Put  one-half ton of ice 
in tanks. 

“Sunday ,  June 2l.-Had clams in tanks taken out. Find they are 
not looking well. Uoncluded to have them taken out of sand and placed 
on top of sand, with mouths up, theu covered with the rock weed. 

iciKonday, June  22.-Had the other side unpacked and looked over. 
They seem to be doing tolerably well. In  repacking I f ind  the estimete 
as to the number in tauks was too high; from 4,000 to 4,500 is nearer 
the number. 

Tuesday, June  23.--Clams packed in rock weed are in  very bad con- 
dition; those packed in sand also are in poor condition. Concluded to 
put them all in cans and cover with salt water. 

TVednesday, June  24.-Iu changing mater on clams to-day I find that 
they are in bad condition, and the prospect not encouraging. Hail 
them looked over every few hours to prevent the dead ones from con- 
taminating the water. 
“ Ti~z6rsduy, J u n e  25.--Clams arelooking better this evening. Arrived 

Boston 0.45 p. m. Had car transferred to depot Old Colony Railroad; 
sknt car to  dock; got some fresh mater for the clams and had it put on 
them. 

cLl?riday, June  2G.-E€ad clams put iu  baggage car j lookiug very well. 
Arrived a t  Wood’s Boll 11.40 a, m.; had clams transferred to statiou 
U. S. Fish Commission. These mere put out in sand on the beach and 
counted, and 765 looked as if they mere alive and in good condition, a 
good many of them being livelr enough to cover themselves before I 
left, a t  4.10 p. ~ 1 . 9 )  

NEW STATION NEEDED. 

The attention of the Cominissioner has been drawn to the increasing 
demand for trout for stocking streams in the Trans-Mississippi and 
ltocky Mountain region. It is impracticable to provide satisfactorily 
for these requests to such extent as the importance of the work de- 
mands by sending the fish from existing Eastern stations. 

The necessity for t h e  establishment of a breeding and rearing station 
for the Salmonid@ at some central point iu  the Rocky Mountain region 
grows each year more apparent. A t  such station we could provide for 
the hatching, rearing, and distribution of desirable species of the Had- 
monidce, at a reasouable cost, and a t  the same time arrange for the 
collection of the eggs of the native Rocky Mountain trout (Saln iopur-  
puratus) for the stocking of Eastern waters. This species, though simi- 
lar to the rainbow trout in many respects, has a much wider geograph- 
ical and climatic range, and would therefore seem better adapted for 
general distribution, 

WASHINGTON, D. U., December 30, 1886. 
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Date. 

110.--REPORT ON DIHTRISUTION OF FISH AND EGGS F R O M  NORTE-  
VICLE A N D  A L P E N A  STATIONS P O R  l E A 4 0 N  OF 1985-'86. 

Destination. Address. 

B y  F R A N K  N e  CLARK. 

The following tables and statements contain some details regarding 
tho distribution of eggs and fry from these stations which are not in- 
clndeil in the report of operations at Northville and Alpena in the Fish 
Commission Report for 1SS5, beginning a t  page 121. 

1885-'66. 
Nov. 20-Jan. 8. 

Dec. 2:. .... . .. . 
Deo. 21 ......... 
Jan. 1 ...... . . . . 
Jan. 1. -. . . . .. . . 
Jan. 5,23. ._.... 
Jan. 5 ,ZO.  .. ._ -. 
Jan. 6 .._... . . _. 
Jnn. 11.. . _. . _.. 
Jan. 18-Feb. 4 .  

Feb. 5 ..__.. . -. . 
Mar. 6 .  ._.. . ... 

WEITEPISH (Coregonus clupeiforniis). 

Sl@ments of iohiteflsl~ egg8 from Nortlwille Station, 8ca8on of 1805-'06. 

Hatchery of Pennsxlvania Fish Erie, Pa ...... ...... ...... 
E. B. Hodgee, for New nnmpahire Plymouth, N. H., .._..... . 
Otto Grmnm. for Wxominp Fish Larmie  City, Wyo . .___.. 
Central Station, United State8 Fish Washington, D. C.. .. . .. .. 
DruidHillHatchery, MarylnndBish Bnltimore, Md . .. . . . . -. . . . 
W. Oldham Chambers, for National SonthKensington,London, 

Herr von Behr. for Deutscho Fisch- Geestemiinde, Gormany ._ 
Swias Government ... . .. ..._._ ..._.. Bernn, Switzerland ..._... 
E.G. Shortlidge forpyivatohatcherv Vilmington, Del ...__. . __. 
R. 0. Sweeny, $or Nmneaota Fiati Saint Paul, Minn ._._.. . . .. 
SirJuliuaVo-01, care of C. R. Buck- Wellington, Newzealand. 

Herr ;on Behr. care of E. G. Blaok. Geestemiinde, Germany .. 

Commission. 

Fish Commission. 

Uommis8io.n. 

COmtIliRBiOn. 

Commission. 

Fish Culturv Association. England. 

orei-Verein 

Commission. 

land San &ancisco. 

ford, New York. 

5 

1 

1 

1 

1 

2 

2 

1 
1 
7 

1 

1 

I Total .....___.........__...._.. ...._...._.._._.._._........ I 

Co. of eggs. 

*16,506,000 

t500,OOO 

:?loo, 000 

i2,000,000 

tEOO 000 

~ 2 , 0 0 0 , 0 0 0  

52, 000,000 

~1.000,000 
11800 000 

t15, OOd, 000 

1,000,000 

tl, 000,000 

42,800,000 

* Rencherl destination in good condit,ion; hatohed with moderate lose, EO that 14,626,000 were planted 

t Reaohed deetination in  good oondition. 
$Reaobea destination in good condition; hatohed with loss of 10 per cent; planted 400,000 in Wyo- 

,!Beacheti destination in  good condition ; hatchdd with. lose of 8 per cent eggn and 600 fry; planted 

in Lnke Erio botwoen March l a  nnd 31. 

min lakea, and retained 50,000 at  hatchery. 

775,800 in  river8 aud bny uf Dd0W&rC% 

&whod Cold Spring Earbor in  good condition and were reshipped by Fred Mather. 

Suiiinuzry of fry from Nortltville and Alpenaplanted f i b  the Great LaLee, 8pring of 1886. 

Lake Huron. -. --. -. - _  .. .... . - - -.. .-.-.. . -. .-- . - --.- -. -.- ..-. . ... ..._.. 30,000,000 
LnkuMiohigan .-...-- .....l_.L.._.._.... --.-..--..-...-.-..-- ..._.._. 29,000,000 
Lake Erie.. .-... -_..-. .___.. ..._.- ._._.. _-. - .. .--. - - -  - .- - -. . -... ._. --. 15,000,000 
Lalm Ontario.. - - -. .. . . . . . . . -. -. . - -. . . - - - .. .-. ... . . -. . . - - -. . . . . __. . .-. 12,000,000 
Lake Superior .. - -. . . . . -. . . -. . . . . . . - -. . - - -. . - -  -. -. . - - . -. . . . . . . -. -. . -. . G, 000,000 

Total .__ __. ..._.. . - _.. . ...--. ...._. .. .-.. .. . ... .. .... . ... ... ._.. "92,000,000 
-- 

*About 6 per cent were lost in transit: really about 87,000,000 live fry were planted. 



Date 
of loarl- 
ing car. 

Manistee Mich ............ Mchigan ...................................................................... 22 .......... 
North U&s Island Ohio.. ... Erie ...... Lake Shore and Michigan Southern ............................... 
Grand Haven. N i b . .  ....... Michigan. Detroit Grand Hnrcn and Milwaukee.. ........................... 
Char1otte.N.T ............. Ontario ... Michigin Central: and ILome. Watertown and Ogdcnrbnrg ....... 
Catamba Island, Ohio. ....... Erie ...... Lake Sboro :md Michigan Southern. ............................... 26 ......... 
Monroe Xich. ................ do ............................. i ............................................ 8 .......... 
Michigin Citr. I d .  Alichigan Michisan Centml. w 
Wankegan. 111 ................ .do ......  do ............................................................ 
Manitowoc, Wis .___ _ _  ..__ _. _ _ . d o  .___ _ _  Michigan Central; Chicago and Nortbwestcrn; Milwaukee, Lake 

Escanabtba, Mich. .............. .do ...... Michigan Central; and Chicago and Xorthmestcrn ................. 43 35 

30 .......... 
17 ......... 
5’3 .......... 

........ . ................................................ ......... 
93 ._ _..-.. _. 
45 .......... 

Shorc and Westel-. 

Marqnctta, Mich ........... Snperior.. Detroit, Mackinaw and Marquetto.. ................................................... 
Tobl by car No. 3 ....................................................................... 

Toblby both cars.. ................................................................................................................. 

1% 
Mar. 29 
Apr. 1 

3 

an* 
35j 
35 

3.5 
35 
40 
40 
40 
35 

04 
35 

5 

0 
5 
5 
F 

21 
0 

Small. _. . 00 ... 
11 

8 
12 
14 
18 
18 

3,000,000 
3,000,000 
0.000,000 
3,000,000 
3,000,0no 
n.Ml0,000 
::, 000. coo 

:n,ooo,uoo 
3,000,000 

Xecord of t r i p  mad8 by Fisk Commission cars tcith mhitejisli fry from Nortlwillc Slaiion in tkc  spring of 1886. 

CAR NO. 2 

Destination. 1 Lake. 1 Railroads traversed.* 

Oswego. N. Y ............... Ont3riO.. . Michiwn Central : and Rome, Watertown and Ogdensbnra.. ...... 28 40 
Pntin-Bay, Ohio ........... Erie ...... Lake Shore and Nichigan Southern; and Baltimore and Ohio ..... 39 ......... .... ....................................... 40 ............ .. ........ 43 

40 

Fort Gratiot, Mich Huron Chicago and Grand Trunk.. 
Sodns Bay N. Y Ontario Michiwan Central- and Rome Watertown nndOgdensburg 

4 3  
36 

Saint Jo&ph, Mich M1chipn Michi~mCcntml and Chieaio and West Michigan. 
Port Clinton, Ohio Erio Lake Shoreand Michigan Soothe rn... 

43 

......... .............. 
.......... ...... ............................. I E 

Milmaukec, Wis ............ Michigan Chicago and Grand sunk; and Chicago and Northwestern ....... 31 
Chanmont Bay. N. Y.. ..... Ontario.. . Great Wcstorn; and Rome, Watertown and Ogdenshnrg ......... 50 43 
Sackott’s Harbor, N. Y. ....... .do .......... so do ............................................................ 

Totalby car No. 2 ............................................................... 
63 

CAU EO. 3. 

I 

I- 
o 

38 
38 
34 ......... 
34 ._ 
38 

~ 38 
48 
56 

5 

...... 
3 
A 

5 

.................. LL- 

No. of 
fry trana- 
p0rted.t 

3,000,000 
3,000,000 
3.000.000 
3; wd, 000 
3,000,000 
3,000,000 
3.000,000 
1,500,000 
1,500,000 -- 

24,000, OCO 

Mar. 23 
26 
36 

Apr. 2 
I 
9 
11 
11 
16 

21 
28 

......... 1 000 oon 
0 $1; 000: 000 

......... !-- 31,000,000 

........ . (  55,000,000 

‘The Flint and Per0 Marquette Railroad mas tnrerscd on each of the% trips (except the last by car No. 3), Northvillo being situated on that road. All furnished free 

t h e  number of fish carried by car No. 2 was usually contained in 72 m a ,  holding 7& gallons each. 
‘Started s e gs, but hatched at  Chicago. 6 From the Afpena batchcry, all the others being from Northvilla. 

trans ortation except the Chicago and Northwestern. 
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Additional sltip~ie,rlo of rcliilefishfry from AQena Slation, spring of 1886.' 

1880. 
Apr. 13 

18 
20 
20 
30 

&fay 1 
2 
3 
4 
D 
8 
8 
12 

i Date. 1 Plnce. 1 Lake. 

L'Ansc, Mich .................................................. Siiperior ...... 
E oufette, Mich ................................................ Nichignn ..... 
d o m  son, Mich, ................................................  do ......... 
Thun$er Bnv, Mich.. ........................................... Euron ........ 
Scnrecrow Islnnd Mich. ............................................ do ......... 

Scnrecrow Island Mich ........................................ . - . .do ......... 
Sturgcon Point, Uich ............................................. do ......... 
Hnmmond's Bny, Mich ............................................ do ........ 
Epoufette, Micli ................................................ Michigan ..... 

Totnl.__. .................................................................. 

Alcona, Mi&. .................................................. . - - .do  ......... 
Thunder Bay Mfch ............................................ . - - .do  ......... 
Saint Ipdace.'Mich ............................................. . - . .do ........ 
Miller'a Point,Mhi.. ........................................... .__.do ......... 

- 

A. Tv. Aldrich, f& Iowa commission' Annmoia Iowa ............................ 
B. I.". Ferris for Cold Creek Tront C l h .  Castnlid, Ohio.. .......................... 
John E. Rdckland for Rhodo Islnnd commission Rockland R. X ................ 
E B. Hodw Plydonth N. H forHiram A. Cutting Lnno;burgh Vt  .__. ___._. t. I. Coo; hillville D&ot Pb., for lrrishmuth Bro. '& Co Philadklphia Pa.. .. 
TV. Oldhnm'Chambers,forthh National Fish Culture Associ&on, London, hngland 
n e r r  von Behr, for tho Dentscho Bischerei-Verein, Berlin, Germany.. ........... 
Govcrnmeut of Switzerlnnd.. ..................................................... 

Total ....................................................................... 

$0. of fry. 

3,000,000 
1,000,000 
3, 000, ~100 
3, 000, ouo 
a, 000. ooo 
3,000,000 a, 000, 000 
a, 000. ooo a, ono, ooo 
3, ooo, ooo a, 000. ooo 
a: 000: 0.00 
3 000 000 

-- 
37,000,000 

Total distributed from Northville ...................................... '52,000,000 

Total distributed from Alpena ......................................... 40,000,000 

BROOK TROUT (Salvelinus fontinalis). 

Shipment8 of brook trout eggs from Northsille Station during the Reason of 1835436. 

Dnte. 

1885-'80. 
Deo. 17 
Jnn. 22 

22 
22 
22 
22 
23 
27 
27 

Number 
Consignee. of eggs. I- 

*so, on0 
t10,ooo 
!e, 000 
1.1, 000 
10,000 

10,000 -- 
11145,000 

*Reached destination in very good condition. Loss of eggs and fry before plnntingmns 7,518, Icnring 

t Reached destination in good condition. 
Renchod destination ln oxccllent condition. Pry planted with loss of G per cent. 
Reached destination in ood condition.  LOR^ of ap s nnd fry before planting wns 4,803, leaving 

1) Reshipped from Cold &ring Hnrbor by Fred Mather. 
gAlso 25,000 egg8 were orahnugod for i n  equal number from the State flsh commission n t  Pnris. 

42,482 plnntcd in ponds at 8tatton. 

10.137 planbed in Bloomin 6,ove and Shohola Creeks, Pfke County, Pennsylvania. 

During April and May 4,000 brook trout fry wexe shipped away to 
the following persons : 
W. S. woodmard, Plymonth, Ind ............................................ 1,000 
Rev. Father Maher, Notre Dame, Ind ......................................... 1,000 
J. S. Little, Nib, Mich ...................................................... 1,000 
C. E. Bates, Lnko Station, Mich., for Flint and Pore Marquette Railroad. ...... 1,000 

Total ................................................................. 4,000 

* Of these, 3,000,000 left Northville as eggs, but were hatohed at Chiongo nud then 
planted. 
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RAINBOW TROUT (Salmo irideus;. 

1885-'80. 
Nov. - - 

10 
10 
20 

DCC. 15 
15 
22 
22 
22 
22 
22 
23 ?a 
24 

Jan. 1 
6 
5 
5 
0 

18 

Of the 1G7,000 rainbow trout eggs taken, only 5,000 were sent away, 
as follows : 
B. F. Ferris, Cnstalia, Ohio ._ .___ ___._. .____, ___. _.__. .____. ---'. .__. .____. _ _ _ _  3,000 
S. 13. Smith,Zauesville, Ohio - _ _ _ _  . _ _ _ _ .  ___. .___.. .._._. .____. _ _ _ _  .___.. . _ /  _.__ 2,000 

Dnring the season 3,3G4 yearling and two-year-old rainbow trout 
mere distributed, partly by car No. 2, and the remainder by special mes- 
sengers. They were delivered to 7 persons and 2 railroad companies, 
for stocking streams and lakes, as indicated in the following ,statement: 

Central Station Washington D. C ...__. . ._.. _.. .. . ._. ..._._ ._.. ._.__. ._.. . . .. . .. . *I00 000 
W. M. Cary, fo; Nevada commission, Carson City, Xev. .... . . . . . . . . .-.. . - -. . . . . . . tZ$OuO 
Charlea G. Atkins Bucksport. Me ..___.. ...... -.. . - ........ ..-. ...... . .-. ._.. ... f50,OOo 
Thomas J. and H h y  Dean, Nesbitt, Miss.. . . . -. . . . . . . -. -. . . -. . . . -. . . - - . . . . . . . -. 8,000 
John Gay for Pennsylvania commission Erie, Pa. .. - .. . - -. . ..-. . . . . . . . . - -. . . . . . . 25,000 
Frcd Ms'ticr, Cold Spring Harbor, N. PI. .... .. .-.. .-.-.. .. .. ...... . ... ..-. .. . . . . *I50 000 
Charles G. Atkins. Bucksport, Me .-. . .. . -. ..--. .. . .. . ...... .. .. .- .... . -. . . . . . . -. . $106 000 
TV. M. Cary, for Nevnda commission, Carson City, Nev. ._.. .. . . . . ..._ .. . ._ ...... 1175,000 
Dr. Charles F. IIoeinp, Jcrsev City, N. J. ._.. . . . - .. . .. ... . __. ._._ ._. _. . .__. ._ . _ _  10 000 
G. W. Delnwdor for Druid d i l l  hatchery, Oakland, Md . . .. ...... . _.. .... . . . _ _  ... *25: 000 
B. E. B. Konncdy, for Nubraskq c?mmiasion, Omaha, Nebr. .-.--. . . . . ._. . . . ...__. *60,000 
John Pierce, for Colorado commmion, Denver, Colo ... .. . . . . ..._ .. . . .. ...... . . ._ *IO, 000 
George A. Sen le. forhatchery a t  WytheVih, Va .-.. .. .-. . . . . ..... .. .. ...... .. .. TlOO, 000 
E. B, Hodge, I% New Hampshire commission, Plymouth, N. H ._._.. . . _. . . :. . . ._ *W, 000 
Hirum A. CuttinF, South Lnncaetnr, N. I3 .... .. . . . . . . . . . . . . -. .. . . . . . -. . .. . . . . . . . . *40,000 
Thomas J. and Hardy Dean, Nesbitt Miss. ......_......... ._.. ._._.. ._.. .. . .... *8,000 
W. Oldham Chambers for theNatioud Fishculture Association, London, England. *'GO. 000 
Eerr von Behr for tde Dentsche Fiacherei-Vereln, Berlin, Oermany . ...._. ... . . . **50,000 
Govermnent od Switzerland ...... . -. ..... .. . .-. ..._.. . ... .... .. . .-. ...... . . .. .._. **50,000 
Dr. E. G. Shortlidge, W'ilmiogton, Del ....._. ._....... ._............ ...... .. ...... tt30 000 
E. Chaaari, Xexico, Mexico .................--..-............-.._....._.......... t f26000 

Total ...... . . .. ...._. .... .._. .. . .. . ..._.. . . . . ...... . ... .... .. . ... ... . . . ...... 1,081,000 
-- 

Samuel E. Williams,La Porte, Iud  .. - - -. _ _ _  - -. _ _  -. - _ _  _. .... . . ___. _ _ _ _ _ _  .__ ... 
A. W. Heudry,hngola, Ind .__ _ _ _  . ._ __. _ _ _ _  ._.... ._.__. .____. _. _ _ _ _  - _ _ _ _  
Rev. Father Maher,Notro Dame, Iud . ___. __.. ..___. ._.. .... ___. __.___ .._. ___. 
Philip Smethurst, Warreu, Ind  . -. - -. - . . . - -. - - . . . -. . . . . . . -. . . - - - - - . -. -. . . -. - -. 
C. H. Dougherty, Fremont, Ind. __. _ _  - ..- .-.. .-.. _ _  _ _  _ _  _ _  _ _  _ _  ._. . _ _  - - ___. __. . 
M. P. IIammond, Howard, Ohio . _ _  _. - __. ... ... _ _  ..._ _. .___ _. .... .. _ _  _. _. _ _  _. 
J. L. Delano, Mount Vernon, Ohio ._ . . -. . - -. - -. . ._. . .. . . - -. . - - _ _ _  _ _ _  -. . . . . _. . 
Flint aud Pere Marqiiette Railroad .._. ___. ..-. __. - _ -  .__-__. . _._. ._ ._ .. .. _ _  _. 
Grand Rapids and Indiana Railroad _ _  . . - -. . . - -. -. - - _ _  - - - - -. -. . -. - - - -. - - - -. - 

390 

125 
75 
774 
75 
100 
GOO 
800 

5!5 

- 
Total . _____. . - -. _. _... _. .___.. . _ _  .-- ... -.. ..---- .-- --. _ _  ._._.. . _ _  ._. . 3,364 

LAKE TROUT (h'alvelinus namaycush.) 

Shipntente of lake trout rgga f rom Northcille Station during ihe eeason of 188jr86. 

1 No. of 
e m .  

Date. 1 Consignee. 
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Sliipnients of lake trout fry from Northville Station during the spring of 1886. 

John Stevenson, Codarville, Ohio ................................................. 
E. R. Aldrich Snlino Mioh ....................................................... 
A. W. Hendr$, Angdla Ind ...................................................... 
Joseph Biitler Angola 'Ind ....................................................... 
W W. Sn~de; Anpold Ind ....................................................... 
L&renco'Pnt& An oia, Ind. .................................................... 
~ o v .  Father M a i q  gotre ~ a r n e ,  ~ n d  ............................................ 
Flint and Per0 Marquetto Railroad ............................................... 
J. J. Shaver Laingaburgh Mich .......................................... 
U. R. A n d r k  Youu*atob~ Ohiid:::: ........................................... 
C. 11. Doughertp, FroLent, I h  ................................................... 

Total ....................................................................... 

- 
Date. 

1886. 
Apr. 15 

22 
24 
24 
24 
24 
24 
27 

Yay 1 
1% 
21 

- 

2 500 
*2'GOO 
15: 000 
t2 000 
t!' 500 
t4' 500 
tz: 000 

:i: 
115,000 

V29,GOO 

78, GOO 
-- 

Consignee. 

Where from. 

$an Francisco, by eat1 and steam. ..................................... 

No. of 
fry. I 

1884. 1885. 1886. 

88,406 61,135 70,874 
--- 

*Shipped by oar No. 3. 
t Shipped by car No. 2. 

f Roached dedinntion in good ooadition. 
I[ Plantoil in Green, W~ldon,  Fish, Cloor, George, and Pleismt Lxkes. Indian3. 

Planted in Arnold's Lnko. C~OFO Counby, Niohipu.  
Planted in Round Lako, Clinton County, Miohigan. 

LANDLOCKED SALMON (Salmo salav var. sebago). 

On March 19, lSSfi, a cas0 containing 29,000 eggs mas received from 
Tliese were hatched Kith a 

Of tho resulting young fish, 28,000 fry 
the station at Grand Lake Stream, Maine. 
loss of only 575 dead eggs. 
'were successfully shipped and plauted as follows : 

Dnto. . Dentinntion. No. of 
fry. 

Lako in Claro County, Nichignn ................................................ 1 10,000 
12, 000 Knpid Bivor, ICalkns'ka and Antrim Countios, Michigan ........... ..............I 

NORTHVILLE, MICH., Azcgust 14, ISSG. 

111.44ALMON S T A T I S T I C S  ON THE PACLPIU COABT F O R  THE SEA.  
SONS O B  1664,1885, A N D  1866. 

The following tables hare been prepared from salmon statistics issued 
by the firm of Field & Stone, brokers, of' San Francisco, Cal. Other 
figures and accounts, covering more or less closely the same ground, 
may be found on pages 90, 130, 355, and 313, of this volume. 

TABLG I.-Sl~ip~t~ents of cases of packed salmoit io Aastralia and ATezu Zealawd. 
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TABLE II.-Shipmenta of cases of packed salnion 83 Great Briiain. 

Where from. 1 1884. 1 18P5. I 1680. 
I 

I .......... 

Columbia Rirer ........................................................ 315,010 216,040 167,072 
San Francisco ................ 2 . .  ....................................... 30,522 1'20,364 100,322 
British Columbia. ...................................................... 1 8G,Oi5 1 58,503 1 88,006 

I----- 340,000 Total'......... ................................................... I 438,513 I 401,807 / 

~~~ ~~ ~ ~ 

San Francisco, Portland, and Victoria, by rail. ........................ 
San Brancisco, by aea .................................................. 
Portland, by sea.. ...................................................... 

Total.. ........................................................... 

* Of those amounts there wcre lost at  sea, in 1884, 04,094 cases; in 1665, 37,302 cases. 

TABLE III.-Shipnients of cases of packed salnion to the Easteria State8 and Canada. 

320,524 320.708 
5,000 4,500 

20, 054 30,1'i6 
--- 

355,.178 I 370,473 

Therefrom. 1 1884. I 1885. 1 1886. 

~~ ~ 

Shipments to Great Britain *.. ......................................... 
Shipmcnts to Eastern States and Canada ............................... 
Shipments to Anstrnlia and New Zealand ............................. 
Shipments to other Pacj5c ports (China, Japan, &c.) ................... 
Locnl consumptlon (estimated) ............................ ..;. ........ 
Stock remainiug ovcr to ncrt year ..................................... 

Cases. 
438,513 
355,178 
88,400 
15.600 
25,000 
53,500 -- 

. 
434,809 
28,202 

Locality. 

Columbia Rivpr, Oregon and Waahinghn .............................. 
Ro e River Oregon .................................................. 
EeEtiver CAlifornia ................................................... 
Co uille h e r  Oregon ................................................ 
Bmlth's Riyer,brcgon ................................................. 
Umpqiia River, Oregon ................................................ 
Siuslaw River Ore on.. ......................................................... 
Tillamook Hi&. &cpon ............................................... 
Chehalia River, Washington .................................................... 
Puget Sound Wnslrin ton ....................................................... 
(;ray's EarbAr, ~ashfngton.:.. ................................................. 
Shoalwater Bay, Washington ................................................... 
Alaska ................................................................ 
Frascr Eivcr, British Columbia ........................................ 
Skecnz River, British Columbia ........................................ 
Nma River, British Colnmbia .......................................... 
Smith'a 1nlet.British Colnmbia ........................................ 
Rivers Inlet and northern bays of British Columbia .................... 
Alert Bay, British Columbia ............................................ 
Unknown .............................................................. 

Sacramento River,California ........................................... 

1864." 
-____ 

Cases. 
020,500 
102,000 
12,300 

R, 200 
7,300 
5,600 
3,700 

4,350 

54,000 
38,380 
01,714 
8, 405 
3 305 

20: 380 
0, 700 

10,500 

403,071 

. TABLE 1V.-Summary of shipments, local consumption, #e. 

Hownsed. 1 18% 1835. 

Cases. 
401,807 
3i0,473 
01, 135 
12,250 
30,000 
33,050 

1880. 

Cases. 
340, no0 
4Fl, O i l  
(0, Si4 
13, 0iO 
30,500 
41,080 

* These shipments include the losscs a t  sen--1881, 64 004: 1885, 37 392. 
t This amount consists of the pack of 1880, as 8ho;vn in Table k (033,354), plus the 1865 stock re- 

maining orcr (33,050). 

TABLE V.-Salmon packed on the Pacific coast. 

Total .......................................................... I 085,205 

1885. 

Cases. 
553,750 
48,500 
u, 100 
5,750 
3,750 
1,550 
10, GOO 

7,800 
R. 200 
5,100 

74,850 
70,230 
24,635 

,._. .... 

........ ......... 

......... ......... ......... 
0,000 

835,718 

........ -- 

1880. 

Cases. 
4i0,250 

30,300 
12,100 
12,500 
8,300 
3,200 
18, GOO 

I ,  500 
31,800 

i n ,  800 
18,500 
18, 600 
120,700 
103,000 
35,630 

.......... 

.......... ...... 
",3&5 .......... ......... -- 

033,254 

* The season of 1884 is to be understood a8 extendin from April 1884, to March 14,1885 ; that of 1665 
as from March 14,1865, to January 25,1886; and that oA886 a8 from'Janunry 25,1880, to January 25,1887. 
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Vol. VI, No. 2G. Washington, D. C. Feb. 245, 1887. 
- 

11S.-NOTES UPON P1811 A N D  THE IrlSHERIES. 

[Extracted from tho official correspondence mtl conipiled by the editor.] 

PURIFYING WATER IN GLASS VESSELS AND AQUARIUMS.-TO 1111- 
rify water in glass ressels and aquariums it  is recorniuended to add to 
every 100 grams of mater 4 drops of a solution of 1 gram of salicylic 
acid in 300 grams of mater. It is said that thereby the mater may be 
kept fresh for three months without being renewed. [From the NorsE 
Fis;lieritidetde, Bergen, Norway, October, 1SSG.j 

CAS?? IN TIIE OHIO RIvm.-Mr. Hugo Mulertt, writing from Cincin- 
nati, Ohio, on December 11,1856, says: cLThis morning I noticed for the 
first time German carp i u  our public marlret. They were scale carp, 
and were caught in the Ohio River, some specimens weighing as much 
as 114 pounds. They readily sold a t  nine cents a pound. The fisher- 
men iiiforni nie that of late they liave frequently taken German carp in 
the Ohio.97 

Caiw IN ILLINoIs.TFisli Couimissioner S. P. Bartlctt recently sent 
to his colleague, Mr. N. IF. Fairbank, a carp weighing over 15 pounds, 
which was taken with another of about t,he same size (each being a lit- 
tle over 30 inches in length) in the Illinois River. No carp have beeu 
placed irt that stream by the commissioners, and these fish probably 
escaped frorn a private polid when ~ o u n g  and grew up in t h e  ricer. 
This one could not have been over fiveyears old, as none were distributed 
prior to 1581. Xr. Fairbank had the fish baked at the Chicago Club, 
aid incited half a dozen epicures to the feast. Though not so firm or 
flaky as the whitefish tlip flavor was good, and those who partook of i t  
pronounced it an cxcellent edible fish. There are about G,000 private 
carp ponds in,the Stat?, and the fish are becoming very popular, farmers 
raising thousands of them with little or no trouble. Both old and young 
carp aro frequently taken from the Mississippi River near Quiucy, Ill., 
being tho results of several accidents1 stockings of this river aud its 
tributaries. [From the Chicago Tribune, Noreinber 2S, 1SSG.I 

RECEIPT FOR COOKING cAnP.--Mr. N. T. Harerfielcl, writing from 
Cadiz, Ohio, January 29, 1SS7, gives the following receipt for cooking 
and serving carp, which has been used and much liked by him : 

Take a four or five pound fish, clean well, split open down tho back, 
leaving the head on; salt down in water for two or three hours j then 
take out, mssh clean, and put in earthen vessel or crock, with vinegar 
enough (not too strong) to corer; aud spice to suit taste, over night. 
Bake thu next (lamy and then set it away to cool. Serve cold with other 
moats cut out in slices. It is ver.y nice for lunch. 

Bull. U. 5. I?. C. 1886-26 
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VITALITY OF CARP.-A small lot of carp was sent to C. E. Jon&, 
Carysbrook, Vs., leaving Washington on the night of November 29, 
188G, at 10 p. m. These carp were on the way over five days, they hav- 
ing been delayed in Columbia. Mr. Jones, who lives 12 miles from that 
point, on the Rivanne River, depended on the captain of e boat run- 
ning betweep those points to bring the carp. The captain failed for 
several da js  to do so, and the carp lay over in the express room with- 
out a change of meter. After this delay they mere brought up the 
river in an open boat 12 miles with the thermometer at 230 Fahrenheit. 
When Mr. Jones opened the bucket, December 4, he thought the fish 
were dl dead, as there were no signs of life and only A pint of 
water, the rest haviug been turned to  ice j but noticing e slight move- 
meut of the gills, he transferred the fish to tepid mater and in thirty ' 

minutes they were all lively. He then kept them over Sunday in the 
house, during whieh time none died or showed any injurious effects. 
This display of vitality is doubtless due to the cold wekther at the time 
the fish were shipped and during their stay in Columbia. 

Osceola, Iowa, writing November 9, 1856, fsays that during tho past 
summer his thirty-two spawning fish produced millions of eggs which 
hatched well, but the young perished in less than three days after hatch- 
ing. He wrote to inquire the cause of this. His. letter was referred to 
Dr. Hessel, superintendent of t h e  carp ponds, who, in reply thereto, 
made the following statement: 

I do not think that Mr. Anderson's young fish died on account of any 
injurious ingredients in  the soil or water. Probably the lack of natural 
food in the ponds killed them. Last summer was a cool one, the mean 
temperature of the month of May being G40 a t  the Washington carp 
ponds. The low temperature prevented the development of all kinds 
of infusoria, which are the natural and best food for young fish. 

What Mr. Anderson might have done was to feed his small fish with 
uncooked brain from any kindof mammal. It should be mashed through 
a sieve to  make it flne. A quarter of a pound per day is sufficient for 
100,000 young fish when from two to six days old. When they get 
older, raw liver may be given in the same manner, one-half to three- 
fourths of a pound per day. The feeding should occur in the forenoon 
about S or 9 07cloc& and not in the afternoon or evening. 

Common flour is also very good food for small fish, taking one-fourth 
pound of flour to three gallons of mater, and boiling it to make e very 
thin paste. This, like any other kind of food for little fishes, must  be 
given in the very smallest particles. Blood contains A large percentage 
of albumen, but must not be,given to very yonng fry. The feeding 
grounds should be arranged by fastening pieces of old boards on the 
ground in shallow water so that they will be e few inches under the 
surface of the water. Fresh boards will not answer for thia purpose. 

LIABILITY O F  YOUNG CARP TO STARVE.-Mr. 0. P. Anderson, Of 

I 
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'CVATEP-BUGS SUPPOSED TO INJURE aARP.-Mr. J. p. Quarles, Of 
Barmington, Wash., writing on December 29, 1886, says, in substance: 

When draining my carp pond, in November last, I found a few carp 
whose tail fins seemed to have been nipped of€', the places being covered 
with a fungous growth resembling ;E bunch of cotton, while one or two 
had one eye gone, and in its place was the same fungous growth. In 
the water there are many bugs of three kinds: (1) This is about 1% 
inches long by three-fourths inch wide, with B spare head like a beetle's, 
and with long black wings, which are hard. (2) This has B round body, 
with a head something like that of No. 1. (3) This is smdler, being 
about three-fourths inch long by one-half wide, and very numerous. It 
seems black in the mater, but when out of water is black-and-white 
spotted. It floats around the edges, but when alarmed dives to the bot- 
tom. I n  theair it flies rapidly. When pressed with the hand it  either 
bites or stings, which is very painful. I think these bugs are what 
injuro the fish, but would like some information. 

CARP MULLETS UULTIVATED IN NORTH CAROLINA.-&!r, lv. R. 
Braloy, of Salisbury, N. G., writing on December 14, 18SG, speaks of 
carp mullets," which he has cultivated with considerable success, sub- 
stantially as follows : 

For several years I cultivated carp mullets in one of my ponds with 
good success. These fi8sh bred well, and were tho only fish, in fact, 
that would do well in my ponds. On receiving my first lot of carp I 
dispensed with the mullets for n time, but after B few years resumed 
their cultivation. Though they were placed in a separate pond, a 
freshet carried some of tho carp into this pond, and I allowed the two 
kinds of fish to remain together. 

This seems to have been vory disastrous for the mullets; for though 
they increased for a while, yet last March, when I put in B net to catch 
some, I found them in very poor condition. In Novenlber, 1883, I drained 
the pond, and4ound only four little mullets, very poor and very small, 
while there were about 250 fine fat carp of three different sizes. Under 
these circumstances I have come to the collclusion that the carp, being 
a very greedy fish, kept, the mullets away from food and worriod them 
to death; and I believe, in general, that if carp mullets, or any of the 
sucker tribe, are pu t  in &I pond with oarp, the latter will eventually 
starve out and destroy the former species. 

They 
grow to  weigh 1& to 3 pounds, and are an excellent table fish if taken 
in tho fall or spring, but become insipid and soft in warm weather. 
They are the only fish I ever succeeded in raising in m y  ponds except 

* This fish, scientifically lcuomu 8s dCoZ08tOnlCX caVpi0 (Val.) Jordan, is mentioned in 
Jordan & (#ilberk's Synopsis of North American Fishes, page 130 ; while the quarto 
History of Aquatic Animals, page G14, speaks of SOVtml  species of rod horse (Moxoe- 
h n )  or suokers, of which this seems to bo.one, as somewhat common i u  the West 
allj  8iidh; and the carp mullet is figured iy' name at Plate 2% B of thiH quarto. 

Some years i ~ g o  I had millions of the60 mullets in my pond. 

. 
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the carp. 
Creek, in Davidson County, North CaroIina. 

ing from Thomaston, Ga., Jnue 30, lSYG, says that about a year ago he 
stocked a. pond, previously occupiccl by carp, with speckled catfish ; but 
that in the fall of 1SS3 they began dying. The old fish weighed from 2 
pounds down, and they produced thousands of little ones nbont last 
September; but now all are gone except a few, and none of' these are 
healthy. The pond is artificial, dug in a black muck swamp, and is fed 
by a constant spring of' good drinking water. 

SPECKLED CATFISH IN NORTH CAlZOLINA.-~h-. 0. C. Anthony, writ- 
ing fro= Centre, Guilford County, N. C., January 15? lSS7, says that he 
has two ponds for fish-culture, oue for carp, the other (whic!i IS about 
100 by 40 feet and 4 feet deep) being devoted entirely to speckled cat- 
fish. In this last pond, in March, lYSG, he puh 10 specltlecl catfish ob- 
tained from Mr. J. I?. Jones, of Hogansville, Ga.* They fipamIzed in 
August, producing many hundred fry ; and when he last saw them, be- 
fore cold weather set in, these young fish were from l& to 2 inches long. 
Mr. Anthony expresses the opinion that the cultivation of specked cat- 
fish will be more profitable than carp culture. 

SHAD ON. STATEN ISLAND IN 1S42.-" On the south side of the island, 
preparation is made in March for the shad fishery, which continues in 
Alxil And Nay. This fish; mheu properly oookecl, is one of tho most 
exquisite and savory of the finny tribe. It is a migratory fish, and 
visits the northern streams annually, to deposit its cggs  in the fresh 
water beyond the reach of the tides and voracious fish of the ocean. 
It formerly ascended the Hudson Rirer abore Stillwater, and spawned 
in Saratoga Lake, but the obstructions in its outlet at the mouth of Fish 
Creek have long since excluded them from that lake. 

"After the shad has spawned, it becomes poor and thin, and so much 
altered as hardly to be known for the same fish. The old tishes which 
have not been taken in ascending our rivers, return with their young, 
and pursue their may coastwise until they reach tho Gulf of Mexico. 
Evorx spring, shad frequeut the Delaware, the Hudson, the PasPaic, 
and (Ionneeticut Rivers. They grow fatter aa they gain more northern 
latitudes. A t  Charleston, 5. C., in February, they are not esteemed. 
When they reach Philadelphia, in March, ther are in good condition and 
fine eating. In April and May, they are still better in  New Pork, and 
those taken in Connecticut River are esteemed tho best. 

&'The shad is tho Clupea cdosa of scientific writers. (Seo Mitchell's 
New York Fishes.) On Stater1 Islaiid the seine or draw-uet is some- 
times employed in taking shad, but the filio, or stationary hoop-het, is 
principally used to capture them. Along the southern axid eastcru 
shore of the island, every person who has a farm €ranting on the wate? 

My stock was procured from a mill-poxd situated near Sandy 

DISEASE AFFECTING SPECKLED CATFISlL-Jh. c. B. WhitC, writ- 

. 

* For an articlo on tho spcclrlcd catfisd, by Mr. Jones, so0 F. C. Bulletin for 1684, 
p. 321. 
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where the s h a d  run, has his filie or Blies prepared in due season, and set 
at a proper distance from the shore. The filie. is lifted a t  every low tide 
and the fish tali(:D out. If the proprietor tako more thaB is required 
for his own consumption, tho surplus is sent to the New Yo& market. 
Occasionally, in sonic situations, tho fishery is more productico than 
the farm. But in the memory of the writer, the run of shad has very 
much dimiuiahed.” [Prom Transactions of the New York State Agri- 
cultural Society, &IC., for the gear 1842, Vol. 11, p. 194.1 

MACKEREL OFF OAPE FEAR.-The United S tates Hydrographic 
Office, in  a letter to Professor BBnird, of February 12, 18Si, said: 

‘LThe following report mas received to-(lay from tho Branch Hydro- 
graphic office at Philadelphia. Schooner S .  nx. Bird, February 10, in 
latitude 3 3 O  49‘ north, longitude 760 60’ west, saw niang schools of 
mackerel, with large nurnbers of giJnnets and gulls over them. Three 
years ago the captain aut1 mate of the schooner sighted mackerel in tho 
same position.” 

SHAD I N  THE SAINT JOIIN’S RIVEE, kltoltIDA.-Dr. D. E. Car.,,, 
superintendent of the Georgia Fish Commission, writing to Professor 
Baird from La Grange, Ga., December 10,18SG, says : 

Tho shad commeuce running in the Saint’ Johu’s River the last of 
November, and fish from that point have been for sale in tho Atlanta 
(Go.) markets for tho last ton days. The run of shad iu  the Saint 
John’s last season was quite large, as \vas evinced by the  rather poor 
appliances used in capturing them. It now seems that enough ripe 
fish can bo taken to warrant the establishment of a shacl hatchery on 
this river, which could be made the distributing point for the extrema 
Southern States. 

SHAD HdTCHJNG AND DISTRIBUTION IN CONNECTICUT IN lSSG.-The 
report of the Connecticut fish commission for 1886 states that the shad- 
hatching operations a t  Birmingham, on the Housatonic River, con- 
ducted by Mr. Henry J. Fenton, were w r y  successful. There were 
hatchecl and planted iu the waters of the State 8,36S,OOO fry, at a cost 
of $1,000, the Soung shad being distributed as follows : 
Counccticut Rivcr . . . . . . . . -. -. . . . . . -. . . . . . _. . . . . . -. . . -. . . . - -. . . .- -.. . 3,000,000 
Hou8atonjc IZivor . - - -. . . -. -. . - - - - - -. - -. . . - -. . . . -. . . - - . - - - . . . - - -. - - 2,568,000 
Thames River _ _ _ _ _ _  .. ___. .____. .____. ...... .____-  ._--.. ..---. .-.. -. -. . 1,300,000 
Quinepia0 River .. - .-. ._. _.. ._._.. ...__. . . -. -. . -. . -. .. .--. ---. - - - -  .-. . - 1,000,000 
Farmington Rivcr, tributary to the Connecticiit ___.. - ..--.. --.. .----. _. BOO, 000 

Total __.___.. .____.....__..._..__ ..__.. ...----...-...-.-..---..~. 8,8GA,000 

SIZE OF FISH EGGS AND NUMBER CONTAINED I N  1 QUART.-T~~ 
following data givo tho basis for computing the number of fish eggs of 
rnsio1is species cou taincd in a given rneasnre. Thc tablo mas prepared 
by Ill.. W m .  Z’. Page, of Central Station, and it is thought mill be found 
convenient for reference. Tho cliflereucu in  COW^ is considered to be 
due maiuly to a diEerencc iu tho size of tho eggs. 
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Species. 

Spnnish mnckerel (Scomberomorwr 

Codfish ( f fadus morrhua). - .  ._. - _. 
Whitoflsh (Coregonua cZupeiJomie) 
Shad Clupea sapidissima). . - -. . . - .  
RockBsh (IloccuR tineatwr) _ _  . . . . . - .  
Rninbow trout (Salrno iridcus). . - -. 
Brown trout, from Gcrmnng(f3almo 

~ r o &  trout, domesticated (gu~ve~ i .  

Lnkc trout (Salvelinun namaycurh) 
Colifornio salmou (Oncorhpnchus 

Atlantic salmon (SaZmo salcr) . . . *. 
Landlocked salmon (6alrno:salar 

maculatue). 

f a  io). 

nus fontinali8). 

chouicha). 

var. sebago). 

Inch 
.04b I *I, 267,728 I R. E. Enrll. .. . _.I From dinmeter. 

--. I From diameter. 

.250 

* F C Report for 1880 405 
+The number dorivei Zom i v .  N. Clerk’s count of fraction of quart ia 36,800 ; see F. C. ~ o p o r t  for 

1880 In February. 1887, W. F. Page found 88,460 in a quart of eggs, from Northville, by 

3 TV. P. Gouerhoff obtained the following in Yay, 1886, from counts of 1 gill: Largo eggs, 22,752; 
ordinnry egg8 28 800 

QOthcr cou&si P.’N. Clark. from count of 1 fluid ounoe (F. C. Report, 1882, p. TO), 12.800; G. A. 
Sengle, from count of 4 cubio inches, 9,485; E. M. Robinson, from 2 counts of 8 cubic inches, 7,G25 and 
6,875; W. 1’. Pnp, Eebrusry, 1887, Yrom coant of-1 pint of eggs, from Shastn. Gal., G 530. 

llIn Fcbrunry, 1887, V. I?. Page counted 13 ounces of oggs, from Northville, ylelhing 18,008 to tho 
quart. 

575 
actu,aYcoudt. 

PETITION TO R E S T ~ I C T  FISHING IN MASSACHUSETTS.-T~C follow- 
ing petition was prepared late in the summer of 1886 for presentation 
to the next session of t h e  Massachusetts legislature: 

To the honorable the senate and house of representatives in gei teml court 

The undersigned respectfully represent that they are citizens of the 
Uommoumealth of Massachusetts ; tha t  to us it appears that thero is 
danger of tho exhaustion of the food-fishes formerly so abundant in the 
waters upon our sea-coast; that we believe that one reason for the 
scarcity of such fishes is occasioned by the setting of stationery ap- 
paratus and the use of purse-nets and fykes, set and used in season8 
which prevent their natural increase ; that the scarcity nom universally 
complained of is not occasio ned by want of food, by the alleged impurity 
of tho maters, nor by tho depredations of one or more kinds of fishes 
upou others, but is clue partly to overfishing and unseasonable fishing 
with the use of wholesalo an4 improper apparatus. 

That the time has come when, in order to preserve our fisheries, the 
general court should interfere by proper and timely legislation ; that 
for a period of nearly forty Fears permission has been granted for set- 
ting and niaintaining traps, pounds, and other apparatus, to the gradual 
but constant decrease of the fishes both in number and in size. 

That the catching of fishes has been monopolized by a few, to the in- 
jury of the rights which belong to all, and to the probable exhaustion 
of the fisheries themselves ; that it is but just that the experiment 

assembled : 



BULLETIN OF TEE UNITED STATES FISH COMMISSION. 407 

should be fairly tried by the stopping, during certaiu seasons of the 
year, of the use of' traps and all nets, to the end that it may be de- 
termined whether the fisheries may riot be wholly or partially and 
gradually restored, and the public, on the whole, he better and more 
economically supplied ; that iu view of such costly scientific research as 
has been made, and such evidence as has been a t  the public expense 
collected, it is too lake to say that thefishes have merely disappeared. 

Wherefore, we pray that proper legislation may be had to prevent 
the setting of stationary apparatus for catching fish, and the use of uets 
ant1 other movable devices, earlier than the first day of May in any 
year, with three open days after in each meek, and for such other acts 
and  law^ as shall to justice ancl the vell-being of the people in this re- 
gard appertain. 

* 

BILL AUTHORIZING INQUIRIES RESPEUTING THE DESTRUCTION O F  
OYSTERS BY STAR-FISH, ETc.*-Be it BlhaCtCd by the 8enate and Hbuse Oj 

, Representatives of the United States of' Anerica  in  Congress assembled, 
That the Commissioner of Fish and Fisheries shall prosecute investiga- 
tions and inquirieqin respect to the destruction of oysters in the natura81 
oyster-beds lying withiu the waters and jurisdiction of t h e  United 
States, bytstar-fish, winkles, itnil other animals destructive to oyster 
life, and also whether any and what protective measures shouId be 
adopted in the premises, and shall report upon the same tp the next 
Congress ; and the sum of $10,000, or SO much thereof as may be necee- 
sary for such purpose, is hereby appropriated from any money in the 
Treasury of the United States not otherwise appropriated, in order to 
enable said Commissioner to make the investigation herein provided for. 

FISII AND LOBSTERS IN RARITAN BAY.-Mr. Uriah Seely wrote, about 
February 16,188G, from Great Beds light-house, near South Amboy, 
N. J., substantially as follows: During the past summer there was bet- 
ter fishing than for years past in Raritan Bay and along the shore. 
WeakGsh, bluefish, and striped bass were abundant ; and there wds an 
unusual quantity of horsefeet or Iringcrabs. The bay was full of men- 
haden mast of the season, probably because the fish-oil companies have 
not fished for them here for two years by reason of the oyster-stakes 
tearing the nets. 

Lobsters reappeared here again last season after s n  absence of about 
twelcq Sears. I discovered them late in October, and caught tibout 100 
before the cold weather set in, after which I could not catch any. 

On January 20,18SG, a few days after the ice had left the bay, jus t  
before sundown, I ~ a w  D large black object, about 10 to 15 feet long, 
out near the channel, While looking at it, suddenly i t  surged up 
bodily ancl then settled out of sight and did not again appear; ancl I 
now suppose it was R small whale. 

* This bill (15. B. 10436) \vas introduced in the Honso of Rcpresontutivos by  Mr. E. 
W. Seymour, of Connocticut, 011 January 10, 1Ed7, nod wn.i rcnd twicc, roforrecl to tho 
Committro on Chrrlrcorce, and ortlored to bo printod. Ou Fubrilnry 6 ,  lliat conitnittea 
reaortod tho bill. ivith nu amoiiclment ch:niging tho ttppropriittiwi to $5,000. 
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FISH TRANSPORTED FROM DUCK ISLAND TO DETROIT.-The fOll<\m. 
i n g  statement was furnished by Mr. C. W. Gauthier, a wholesale fish. 
dealer of Detroit, and was transmitted in a letter from H. C. Christiancy, 
special deputy collector of customs, Detroit, Micli., dated October 23, 
lSSG : 

Fish transported by the steanwr E. K. Roberta, f r o i n  the Cunadiai~~iisAcries at Duck Island 
in Lake 11i(ro?&, to Detroit, HicL., from May, 1885, to and i n k u d i n g  August 30, 168i;. 

Wliitefish ............................................ 
l r o u t  ................................................ 
I'idiwel ............................................. 
Sturgeon. ........................................... 
Ikm?u tisli: Whitetiah, trout~,aml sturgeon. ......... 
Piah eggs ........................................................ 

Total .......................................... 

r t  

Kind. 

PotLnds. 
2GO(i,100 
723,707 
168,805 
183,304 
160,720 

I, 528.705 
-- 

: 1885. I 1866. 

I Quantity. 1 Value. 

5;601 00 ............I...- i,;,; 
45,861 15 I 677,301 

____ 
Value. 

$5,185 OL 
10,024 00 
3,047 00 

003 00 

205 00 
........... 

20,424 00 

GOLD MEDAL TO PR OFESSOR BAXRD.-@I April 30,18SG, tho U. S. 
Department of Stato transmitted to Prof. Spencer I?. Baird a letter of 
thaiilrs and a gold m e d d  which had been unanimously awarded to him 
by the departmental commission of fish-culture of tho Lower Seine, 
Prance, on November 20, lSS5, in acknowledgment of the supply of 
rainbow trout eggs (Sulmo irideus) which resulted in the acclirnatization 
of this species in the department of' tho Lower Seine. In his reply to 
the president of tho commissiou, Professor Baird said that ho would 
transfer the medal to the U. S. Fish Commission, a8 the service mas 
rendered in behalf of that branch of the Government and not by him as 
an individual. 

FISH-CULTURE IN SCOTLAND.-A circular from the Homietoun Fish- 
ery, Stirling, records the successful exportation of 200,000 d m o n  eggs 
t o  New Zealawl and 100,000 Loch Leven trout eggs to Newfoundland 
last season. The landlockecl salmon from Maine have thrived and mill 
spawn nest spring. The rainbow trout have not grown so rapidly as 
the Loch Leven. The prices of eggs per thousand are: Loch Leveu, $5; 
bromn trout, $5 ; American brook trout (fontinalis), $7.50. TIM prices 
for fry are just double these figures. 

dines are about 20 feet in length. They are square a t  the stern and 
sharp and high forward, thus sailing more easily but being x little mor0 
liable to upset. The nets are not weighted with lead, ancl are about 65 
to 100 feet long by about 20 to 36 feet wide, made of' fine thread, and 
meshed so that; the sardines run their lieads through and are caught by 
the gills. The upper portion of tho net is floated bj7 corks, which keep 
it in a vertical position. The bait, which is exported from Norwaj7, con- 
sists of codfish eggs which have beeu preserved iu brine. 

' 

SARDINE PISEIERIES I N  FRANCIL-I'ho boats used i I1  fishing for sar. 
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There are certaiu birds which, by flying abovo the shoals'of fish, in- 

dicate to the fislicrmeu where these shoals are to be found. When a 
 hod is discovered, the sails are Iowcred, tho nets arranged and cast 
into the sea, the bait is scattered, and the smlities are speedily capturec1. 

The fish are prepared for market as soon as possible. Womeu cnt 35 
the heads of the sardiucs, clean the ash, aurl place them m e  11y O I I ~  011 
slabs of stone or marblo, on which salt has beeu scattered. 

While this is being cloiie, fires are lighted aud large kettles are filled 
with olive oil of euperior quality. When i t  begins to boil, tho sardines 
are placed in layers in iron-wire baskcts provided with Iiandles. These 
baskcts and their couteuts are then plunged into the boiling oil, after 
which they are put on shelves to drain, from which they are talicn to 
the drying place, where they are sorted according to size. 

Sardines packed in tin boxes arc t h e  object of special care. After 
the fish are put in ,  the boxes are filled with fresh oil and hcrmctically 
sealed, which sealing is tested by plii~iging them for some seconds iiito 
boiling water. Those riot perfectly closed l d i  a t  this test, and the  
work must bo done over again. 

This maritime industry in Prauce during a good season occupies from 
25,000 to 30,000 fishermen. During lSSG, howevcr, the season \vas very 
unfavoral)le, i t l i d  tho fislierlnen are iu distress. [Prom t h e  ilfonitcur dc 
In P*isciczdturc, &e., 3cl year, Series C, No. 24, Paris, Prance.] 

Argus gives an iiitcresting account of t h e  successful conveyance aiicl 
clistributiori of over 13,000 young fry of salmon-trout aucl brown trotit 

, reared from fish acclimatized at  Sir Samuel Wilson's fish-hatchiug estab- 
iishment a t  Ercildouue, Victoria'. These fry were placed in 33 different 

. streams aucl rivers with scarcely any loss, although carried great dis- 
tances. Prom the samo paper i t  appears that the California saln~oii iutro- 
duced iuto Australian waters some years ago by Sir Samuel Wilson have 
beeu caught iu  various places up to 7 pounds weight. 

man, one of the fish commissioners of New York, writing from New Hart- 
ford, N. Y., on December 10,1836, an i s :  

( 6  The fry of 8alnio salar and 8alillo Sahr SebUfIO hatched last winter at 
the Uolil Spring Harbor Rtation and planted in the Sarauac and St. Gogig 
Rivers seem to have been a success, as uumbers of tho young fish 4 
o r 6  inches iu  length were seen in these waters last1 fall. These streains 
commuilicate with the St. Lawreuce River, ~p which the L3aZmo salar 
have been accustomed to ascend and distribute theinselves in  tho tribn- 
tarh- streams from tho first discovery of these waters. 

SALMON FRON TTASHINGTON TERRITORY AND SHAD PEOV FLOEIDA 
AND N O R T ~  OAROLINA.-M~. E. Q. Blackford, wiiting from Pulton 
JIarket, 

are receiving ill this market a t  1)resent 8 number of salmou from 
Washiilgton Territory, wliich are spnwncd mal 3 salmon nud are of brill- 
inut Ilues with horribly distorted heads. 

' 

TROUT AND CALIFORNIA SALMON IN AUSYRALIA.--'~~C JIelbonrne 

SALXON FRY PLANTED I N  NEW YORIC wArERs.-Gcn. a. u. ShW- 

fork City, 011 December 13, 18SG, says: 
(6 
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b L  Shad made their appearance in market from Florida on the 3d of 
December. This morning one shad arrived from North Carolina, the 
first of the season.” 

SALXON FISHERIES O F  SOUTIIERN OREGON IN 1886.-Nr. Zachary 
T. Siglin, deputy collector of customs, writing from the custom-house 
at Coos Bay, Oregon, 011 December I), ISM, gives the following inter- 
esting facts and figures in regard to th i s  customs district : 

“The foliowing is the product of tho salmon fisheries of the Southern 
Oregon district for the year ending December 31,1886 (the fishing sea. 
son having closed November 30, 1SSG). The products of t h e  diEerent 
fishing stations in the district are as follows : 

Barrels. 
Salted on Coos Bay .......................... .I.. ....................... 2,340 
Salted on Coquillo River ................................................ 1,230 
Salted ou Siuslaw River ................................................. 1,432 
Salted on Chetco River ................................................... 550 
Salted on Roguo River 92 
Salted on Urnpqua River ................................................ GO 

.................................................. 

Total salt saluion ................................................. 5,704 

$57,040 
200,169 

-- -- 
5,704 barrels of ~ a l t e d  fish, at $10.. ...................................... 
Number of cafiefi canned in district, 44,482, at  $4.50 ...................... 

Total value of fish ................................................ 357,200 

“Each barrel of fish contains 900 pounds, and each case contains 48 
pounds, thus: 

rounds. . 5,504 barrels.. ......................................................... 1,140,800 
44,482 cases ............................................................. 2,135,136 

Total .............................................................. 3,2TS,DJG 

“It is seen by the above report that t h e  salmon fishing of this dis- 
trict is of considerable importance, being wholly confined to bays and 
rivers. 

“The carrying of these fish to market is very irregular, as the vessels 
taking them are engaged in a regular and steady freighting business, 
carrying coal, lumber, agricultural products, merchandise, &c., the fish 
constituting but a minor portion of the cargoeb. Whenever there is a 
quantity of barrels or cases ready for shipment, they are taken to mar- 
ket along with other freight. Thus it will be seen that the report of 
this class of fishing cannot well be made otherwise th  an as above?! 

Mr. Herman submitted to the Honso of Representatives the following 
resolution, which, on December 20, 1856, was referred to the  Committee 
on Commerce and ordered to bo printed : 

‘‘ Whereas, 3 leading industry in the State of Oregon is t h e  sahnon 
fishery, the value of tho oxport shipments for lSS4 being $3,000,000, em- 
bracing 672,350 cases of canned salmon, while tho same year the total 
wheat and flour export was valued a t  $A,G00,000 ; ‘and so rapidly has 

-- 

RESOLUTION TO INVESTIGATE THE OREGON SALMON FIi3HERY.- 
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this industry grown i n  value to the State and natiou that in capital 
employed in fisheries Oregon stands eighth in order among the States ; 
in persons employed, fifth ; and in value of fish products, the third in 
order; and 

‘6 Whereas, it is reported that the propagation, increase, aud growth of 
said fish are greatly retarded by injuries received from imperfect and 
ill-devised fish-ladders, fishways, nets, seines, fish-traps, fish-wheels, 
and other devices, and often from poisonous matter deposited in the 
navigable streams of said State, and that great quantities of said fish 
not matured are caught, killed, molested, and injured by said wasteful 
methods of capture and unhealthy deposits, thereby depleting the great 
supply and Aeriously interfering with the proper maturing of t h e  young 
fish : therefore, 

LcResolued, That t h e  United States Commissioner of Fish and Pisheries 
be, and he is hereby, directed to investigate the methods of fishing pur- 
sued i n  said Skate, autl to :wm%ain those which are most injurious to 
the preservatiou of this induptry, as  well as to the regulations and 
stringent ineasures deemed necessary to premnt future waste and 
wanton destruction j also to inquire as to the authority and constitu- 
tional power of the Goyernmont to regulate and protect t h e  fish and 
fishery interests ou navigable waters of the nation, or on a n r  maters 
forming tho boundary between States or States aucl Territories, and to 
report to this House.77 

I%ESULTS O F  PLANlING WHITEFISH PPY I N  LAKE SUPEl$IOR.-&-. w. 
David Tomlin, writ ing from Duluth, Minii., on December 31, lSSG, says: 

6‘ Tho fishermen belonging to the Duluth Fishery Association have 
noticedlarge num1)ers of young whitefish in the Lake Superior entranceof 
Allouea Bay. Cornpetout judges aniong the fishermen, who hare seeu 
the fry for many pars ,  say thero is no question about their being white- 
fish. Some of them think they can recoguize a cliEerence in tho fish, 
and say that they resembIe t h e  Lake Erie whitefish. This is a positive 
indicatiou that planting fry is resulting successfully, and will in a short 
t ime restore the fishing grounds of this famous lake.” 

CODFISH PLANTED IN CAPE COD BAY.-hpt. J. W. Colliue, cam- 
manding the Pish aommission echooner Grampus, in letter from 
Qloucester, Mass., January 25,1887, states that the Grampus left Wood’s 
Holl at 11.10 a. m., January 27, with 2,000,000 young codfish ou board. 
The fry kept in excellent condition, with a temperature of 340 l?ahr., 
and there seems to have been no mortality Whatever. A t  7.30 a. m. 
of the 2Sth they were planted in Cape Ood Bay, in 29 fathoms, Race 
Point bearing E, 38 miles distant, temperature of air aud mater being 
33p. The plant was made successfully, it being young flood when the 
fish were put overboard, and the title probably carried them from 3 to 
5 miles farther up the bay. 

A MAN KILLED BY A SWORDPISH.-~fr. W. A. Wilcox, writing from 
Gloucester, Mass., on August 12, 1856, tells of an unusual occnrrence, 

’ 
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from which letter ancl a newspaper clipping of a few days later the 
following is taken : 

Capt. Fraulrliu I). Langsforcl, of Lauesville, Mass., while out in a 
dory iu Ipsmicli Bay, struck a swordfish with a harpoon. The fish a t  
once turned upon them, thrusting his sword through the dory ani1 into 
Mr. Langsford several inches, striking him near the base of the spine. 
On August 12 the captain died from peritonitis. The fish that drove 
his sword through the boat. weighed over 300 pounds, and the sword 
measured about 4 feet in length, half of it being broken off in the boat. 
This is the first accident of the kind which lias resultkl in the loss of 
life that is known to have been recorded here. * 

sncHusmrs.--Mr. James W. Elliott, keeper of tho Plum Island Life- 
Saving station, ncar Newburyport, Mass., in a letter dated April 19, 
lSSG, gives the following note ou the fisheries near that st a t’ ion: 

L‘The first niackerel caught near Newburyport was taken JLUX 10, 
1585, and small catches werc made for a few days; then no more were 
seen until June 25, when small schools were seen in the bay well off 
shore, a few being caught nearly every (lay up to August 23, when large 
schools made their appearance and many were caught by mines. They 
remained for n few days ancl then left for other grounds. At  intervals 
of from a week to ten days they returned, aucl during all tho time there 
verc some caught within a radius of 15 miles of this place. The last 
school of any amouut was hero about September 30, mlien for a few 
days many were caught in sight of this station. 

“The first b1uefi;rh was seen ou August 9,1885; but only two were 
caught in this vicinity. A number wcre caught about 7 miles south of 
this station until August 11,\whcn they disappeared entirely. It was 
quite a large school, but they would not take t h e  hook. 

4‘ Codfish have bcen caught between the Isle of Shoals and the statio11 
all tho year, but  none were taken within three miles of Plum Island 
until about Rlarch 10, lSSG, when small quantities were caught a t  times. 
We set traps several times within 2 miles of the shore, and caught 
nothing, neither could we catch more than a very few on the ledges 
near the station. One whale was seen on April 17,1886, blowing about 
a mile off shore, the only one seen from here since last October. Some 
few codfish and haddock were caught near the shore about April 15.” 

J. W. Collins, writing from Cloucester, Mass., January 7, 1587, refers 
to  a letter from Profcssor Baird to Mr. W. A. Wilcox, in which i t  was 
stated that during October, 1886, there were shipped to New York 1,000 
pounds of halibut that averaged 3 pounds each, which had been taken 
largely by vessels fishing on Citshe’s, Jeffrey’s, and New Ledge, on clean 
sand or rocky bottom. 

* For e rernnrkably porsistout attnck of n swordfish upon [I ve8se1, so8 Fish Com- 
mission Bulletin for 186G, page 143. 

JfACICERUL, BLUEPISTI, CODFISH, ETC!., OFP NORTHEASTERN I\lAS- 

SOME LOCALITIES WHERE CHICKEN HALIBUT ARE POUND.-Capt. 

Captain Collins then continues : 
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“The fishermen often find young halibut in considerable abundance 
on Cashe’s, New Ledge, and Tippinios, the last fislihg ground beiug 
most noted for their occurrence. When haddock fishing, about 15 
years ago, me oftsn caught chiclren halibut in about 40 to 43 fathoms 
of water, ESE. from Chatham. On one occasion we took about GO 
small halibut on a single set of our hsddoc~r traals. Strangely how- 
ever, a full-grown halibut is seldom caught in any of these localities ; 
and it would bo useless to  1006 there for breecliug fish. I have seeu 
halibut, w ’ y i n g  from 15 to 40 pounds in rreight,verynLunerous onGrand 
Mnnan Bank, in  shallow mater wliero the tido runs hard.” 

Nazjck, writing from Waverly Nills, S. C., January 15, lSS7, incloses 
:b newspaper cIippiug, from which, together with his letter, tho follom- 
ing is cstracted : 

For 30 miles along tlie upper coast of South Carolina, from Pamley’s 
Island to  Little River, t h e  beach is so thickly covered with i!eail fish 
that  tho snntl call scnrcelj- be seeu. These dead iisli are of the biiid 
known 8s meuhnclen, porgies, or fatbacks, most of thorn being about, 5 
iichcs long, and :we \-itluablo for fertilizing purposes. They mere first 
obserred, i t  is said, on December 29, 1SSG. Tho peoplo along tho coast, 
and for iuiles into the interior, are hauling tho dead fish away and using 
them for mauurc. This sarno phenomenon is also reported at otlier 
neighboriug ~ ) o j n t s  along the coast, and opinions diffcr as to what i3 its 
cause. Meuhndeir wero noticed in Long Bay, off Pamley’s Island, in 
J u n e  last, but wcro not observed again during tho soason, 
In :b Iettcr of February 8, 1857, ipclosing LL coinrnuuicatio~~ on t,liiy 

sabjeject from Mr. Taylor, Mr. Xazyck adds: “As far as I can learn, 
about 1,500 bushcls of these fish havo been hauled amaj for manure.” 

gault Taglor, iu a columunicatiou to Mr. W. St. J. Mazyok, from Waverly . 
Mills, S. C., Febrnar,y 5, 1887, giving an account of his observations 
rcgarrliug dead fish throivii upon the shores of some islands on the coast 
of South Carolina, sags : 

(‘ On December 24, 185G, I noticed a number of sum11 menhaden floating 
dead in thc creek that  separates Pamley’s Island from the mainland. 
This was rather SiirprjsjDg, as they are fish that  disappear at the 
coming of cool meather. On the next day the  number was largely in- 
creased, and the  whole marsh <or miles was gray with thorn, :ti3 thQ re- 
ceding tide had left them in bhe forks of marsh stalks. That aight the 
odor from dead fish on tho beach bccamo very unpleasant, and on tho 
ZGLh, when I n-alkecl over to  tho beacli, the  sight was astonishing. Tho 
tide, mliich was nearly low water, left tho beach 75 yards aide from 
high-water mark. This wns completely co\;ered, from 1s inches cleop 
at  tho top tlowii to au average of G inches deep ; and the mater was so 
tliiclr with dead fish for at least 75 yards out t ha t  tho surf could not 

* For other notices in this Bulletin, of similar occurrences, sce pngcs 140 nud 114. 

DEAD FISH ALOISG TEE COAST O F  SOUTH CAR9LINA”.-&h?. w. 6t. J. 

DEAD FISll ALONG THE COAST O F  SOUTH CARoLINA.-hk. J. %ni- 

- 
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break at all. Theso mere all menhaden from about 2 to 4 inches long, 
mitli nom and then a big shritnp among them. I found that the whole 
beach of this island* mas as described, as were the shores of Magnolia 
Island on the north and of Debardue Island on the south. Here, then, 
are 20 miles with this deposit 150 yards wide from 6 to 18 inches deep, 
and i am iiiformed that it extends as far north as Little River, 36 miles 
from liere. The most tenable theory to account for this, that I know, 
is that some eruption has taken plaoc a t  the bottom of the ocean some- 
mhcrc south of us, throwing into tho mater sulphurous or other noxious 
gases, and the southerly minds that prevailed for three weeks previous 
brought t.he dead fish to this coast.” 

most remarkable of recent developments in the may of making the 
most and best of the fishing industry is the establishment of the Nor- 
mal Company, mhich is now setting up factories a t  various parts of the 
coast of Great Britain. In au article describing the enterprise, the 
Edinburgh Scotsinan says : Tho production of cheap and nutritious 
food is the principal object of the company, whose factory at Aberdeen, 
Scotland, in interest and extent, surpasses tho famous fish-refuse and 
oil-making factories of the United States. Tho work includes the man- 
ufacture of ’fish extracts, for mhich there is a large demand both a t  
home and especially on the continent, of glue, gelatine, and manure, 
from fish refuse, and the preserving of fish in a body by new and im-  
proved methods. Fish of all kinds are used, and transformed into ex- 
tracts, soups, sausages of various kinds, glue, cement, gelatine, nlbu. 
men, oils for medicinal and other purposes, leather, guano, and bone- 
meal. The processes of manufiLcture are a triumph of scientific &ill. 
The methods of preparation, which are secured by patent, mere invented 
by Dlr. C. A. SahlstrSm, as mere ale0 many of the machines employed 

. in the manufacture. One extract of meat produred by tho company is 
made exclusively from the flesh of whales and allicd marine animals. 
It‘takes time to overcome prejudice, but in reality the flesh of the whale 
resembles that of reindeer, and i t  is entirely free from me11 or any oily 
flavor. The meat of a large blue whale of 200 tons yields, in round 
numbers, 6,000 pounds of extract, and every pound of oxtraot gives 
about 100 piuts of soup. Other soups are made in variety to snit the 
palate of t h e  most fasticlious. As an example of what is achieved in 
turning the so-called “offal ’7 to account,.it need only be meutioned that 
the flesh of the cod? ling, and other kinds of fish can be used dried or 
for extract, glue, and guano j t h e  bladder for isinglass j the backbone 
for glue and bone-meal; the head for extract, glue, and guano ; tbe roo 
for albumen; the liver for oil, extract, and fibrine; and the entrails for 
glue and guano. The external coverings of the larger kinds can be 
profitably removed and tanned. They give a strong and good skin, 

* Pawlofa Island: MF, Taylor W R ~  tho only Demon living on tho islnnd during the 
minter. 

ESTABLISHMENTS FOR UTILIZING FTSH PRODUC!CS.--he Of the 



Country. 1880. 1881. 1882. 1883. ------ 
England ................................ 194,561 203,778 2fl5,93D 215,489 

Total ............................. 252,952 200,310 269,185 290,171 

Ireland i (447 7,270 6,972 8,565 
Scotland ................................ 50 044 49,259 56,874 ~ t i , i i 7  ................................. -------- 

1884. 1885. 

254,088 242,257 
~ a , 7 3 8  78,858 

331,414 324,424 
7 1 6 m !  8'909 



Motrlldy sriniatarj of fl ic fresh -fish, oystcvs, $c., i i q e c l e d  bg ilte Hcallk O@cer of the District of Colanrbia droing the year 18SG. 

Black bass,big-ruoutha* . . . . . p  oiincls.. 
Carp ......................... nurnbrr.. 
Cattish*._.. .................. pounds.. 
Clnma ....................... umber . .  
Cnbs ........................ ._ . .do. .  
Croakers .................. .pounds.. 
Drnmiish ................... .numbor.. 
KCIS' ................. . . . . . .p oiinds.. 
Irloiindcrs * ...................... do 
IIerrinZ .................... .iiunrbcr. 
IIocfish b *. ................... pounds.. 
blud ahnil c * .................. ..do. ... 
~lnl lc ts . frcal i .~ntor*  .......... do .... 
Ojstrrs ...................... bushels.. 
l'ilio*.. ....................... pounds.. 

COO 

8,565 

............ 

65 
............. 

......... 
8. IF5 
3,615 

Z!l, 150 
2.040 

........ 

......... 
.......... 
....... 

......... 

1,800 
17 ........ 

8,295 , 34.350 

.......... 1:. ........ 

................... 

.......... I ......... I ........ _.I._ ........ 

............................. 
2 22 

47,145 22,380 
73,800 411,000 
14,000 125,500 

.... 

Spanish m ckerel  do. 
Spotscf ..................... pounds.. 
Stripod bassf* ................. do ... 
Sturgeon ................... ..numbor.. 
Tailor shad 9 .................... do. 
Tailors, salt-water h * ........ pounds. 
Turtles. p e u i  ............. ..number.. 
Weakfish j * ............ ......p onnds 
Whit0 porch*.___. ............... do .... 
Yellow perch* ................... do .... 

.......... I . _ _ _ I  ........ 1.- ........ 

........ .; 331,844 14,390,005 /2,247,450 

.................................................... 
6,135 2,065 43,RO 23,550 6,935 .............................. 11 43.2 ...... <. ....................... 5,707 123 ......................................... 4,200 ................................ :....e. 4 

................................ 675 31,700 
490 4,070 24,050 23,500 8,500 

5,990 5,280 23,570 8,380 990 

................................................ 

.......... ! .......... 1 .......... 
8.3W I 4.005 I .......... I:::::::::. 

120 
23,500 2'590 3 2 E  1 4% 1 3,135 
3.190 I 19.G95 2.945 90 

Jiino. 

....... 

....... 
29,740 

152,100 

2,160 

595,000 

_.._-__ 
....... 
........ 

38, 624 . . -. . - - - ........ 
........ 

1,055 
595 
492 

2,274 

437 
1,149 
1,050 

15,425 
6% 

32,000 
15 

20.100 
11,815 
2,645 

........ 

........ 

July. 

....... 

........ 
20,010 

5?7,000 
184,400 

2,060 

....... 

........ 

....... 

....... ....... ....... 
335 
630 

2,405 
91 

1 
141 

2, 061 
4,415 

26,150 
147 

25, Si5 
2 

IO, 555 
14, i90  
1,445 

........ 

........ 

Bugust,. 

-__ 
......... 
....... 

21,575 

2,925 

I ,  79.3 

190 

315 
Si0 

1, 6.50 

466,000 
149,300 

2 

._.. _.__ 

........ 

......... 

......... ......... ........ 
58 

2,141 
21,785 
35, 690 

166 

56, 680 
1 

21,735 
10,065 

775 

........ 

jeptem- 
bor. 

- . . - - -. 
....... 
15,955 

302,000 
65,800 

I ,  175 
33 

1,785 
270 ........ 

, -. . - . - ........ 
:15 

13, GOO 
380 ........ 

........ 

........ 
161 
424 

G, 840 
34,455 

163 

41, Si5 
1 

17.785 
9,105 

810 

........ 

.......... 
15 ......... 

................... 

.................... ............................ 
13 .................... 

3,125 4,125 . 370 
2 , G S  845 ......... 

740 4,475 1,260 
3,185 4,910 385 

41,400 63,300 49, GOO 
2,895 7,035 3,020 

I . - - - - - - - -  

............................ ............................ 

................... 

................... ......... 
247 .__-__....I ......... 

I......... 
4,715 _ _ _ _  _ _  . ~. . 

4 
85,335 126,775 /.-.ii;5ii 

............ .......,.... ..... . - - - - - . - -. 
11,705 .................. 

2,610 

* Reported in bunches, bnt here reduced lo pounds on the 

a Or North Carolina chubs. 
b Or grunts or pigfish. , f Or rockfish. 

c Or winter &had. 
d Or porfies. 
e Or goodies. 

basis of 5 pounds to  the bunch. 
Or hickon shad or fresh-mater tailors. 

it Or bluefish. 
i Or sea turtles. 
j Or gray trout or sqnetoagne. 

Total. W 
C 
l? 

8,000 - 2 
59 

204,940 2 
GLI2,OOO 

4,100 
51 

31,300 
3,800 

7,007,723 
I90 

27,055 
25,035 

281,100 
46,840 

533 
161,077 

1 

1,388,800 z 

V i 6  
0,922 

38,805 
141, 610 

1,621 
5,829 

172,435 
23 

151,470 
167,600 
64,150 
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I Vd. VI, No- 27. Washington, D. C. Mar. 94, 1887. 

11O,-A DXAN ICILJiED BY A BWOBDPZBH.‘ 

B y  W. A. WILCOX. 

[From a letter to Prof. S. F. Baird.] 

The schooner Venus is a small vossel of about 12 tons, owned and 
commanded by Franklin D. Langsford, of Lanesville, Mass., with a, 
crew of three men, engaged in the general fisheries 08 the coast of 
Massacbusetts. On Monday morning, August 9, Captain Langsford 
sailed from home id pursuit of swordfish. About 11 a.m., when 8 miles 
northeast from Halibut Point, in Ipswich Bay, a fish was seen. The 
captain, with one man, taking a dory, gave chase, and soon harpooned the 
fish, throwing over a buoy with a line attached to  the harpoon, after 
which the fish was left and they returned to  tho vessel for dinner. 
About an hour later the captain, with one man, again took his dory 
and went out to secure tho fish. Picking up the buoy, Oaptain Langs- 
ford took hold of the line, pulling his boat toward the swordfish, which 
vas  quite largo and not badly wounded. The lino was taut as the boat 
slowly neared the fish, which tho captain intended to lance and thus 
kill it. When near the fish, but too far away to reach it with the lance, 
it quickly turned and rushed a t  and under the boat, thrusting its sword 
up through the bottom of the boat 23 inches. A8 the fish turned and 
rushed toward tho boat the line was suddenly slacked, causing tho 
captain to fall over on his back ; and whilc ho was in the act of rising 
the sword came piercing through the boat and into his body. A t  this 
time another swordfish w3s in sight near by, and the captain, excited 
and anxious to secure both, raised himself up, not knowing that he was 
wounded. Seeing the sword, he seised it, exclaiming, LL We’ve got him, 
any way ! ” ECe lay iu the bottom of the dory, holding fast to the sword, 
until his vessel came alongside, while the fish, being under the boat, 
could not be reiched. Soon the captain said, “I think I am hurt, aiid 
quite badly.” When the vessel arrived he went on board, took a few 
steps, and feI1, never rising again. The boat and fish were som hoisted 
on board, when the sword was chopped ofT to free the boat, and the fish 
was killed on the deck of thevessel. The fish weighed 245 pounds 
after its head and tail were cut off and the viscera removed; when alive 
i t  weighed something over 300 pounds. Captain Langsford survived 
the injury about three days, dying on Thursday, August 12, of perito. 
liitis, The certificate of Dr. Garland written on the 16th of August is 
appended, giving some further particulsrs, and t,he sword has been de- 
posited in the U. s. National Museum. 

”A prrliminary notioo of this appcarod among the UOtoR of this Bulletin at page411. 

t 

Bull. F. U. SG--27 
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Loonlity. 

From offprovincial shores ......................................................... 
From off the New England co&st. .................................................. 

Total, in 8ert.psoked barrels .............................................. 

UERTIFICATE O F  DR. JOSEPH GARLAND. 

This may certify that I was called to visit Franklin D. Langsford, of 
Lanesville, in Gloucester, on August 12, in consultation with Dr. Levi 
Saunders, who was in attendancc upon the said Langsford, 011 account 
of a wou~id inflicted upon his body by a swordfish on the 9th instant, 
said swordfish having driven itssmord through the bottom of the fishing- 
dory he was in to the length of 23 inches, penetrating the body of 
Lmgsford at the right of the os coccyx and entering about 7 inches, by 
the side of the rectum, iuto the pelvic cavity ; that said Langsford was 
dying, and did die, in my presence, of peritonitis, having survived the 
injiiry about three days ; that the sword accompanying this certificate 
is the veritable sword that occasioned the accident, and is t o  be sent to 
the National Museum, at Washington. 

GLOUCESTER, MASS., October 14, 1886. 

Fares. Barrels. 
_ _ - ~  

17 2,647 
61 2, BOD 

681 6,850 
- --- 

The total amount of the cakh  up to November 30 was about 80,000 
sea-paclzed barrels. The arrivals from the Gulf of' Saint Lawrence, with 
feiv exceptions, had a, small amount of fish, some not a barrel, after 
having spent from two to three months on the fishing-grounds. Among 
the last arrivals from ofT provincial shores were the schooners Fannio 
\IT. Freeman, from a two months' cruise, with 40 barrels of mackerel ; 
Spencer F. Baird, absent three months, 11 barrels of mackerel ; Her- 
man Babson, 3 barrels of mackerel; J. EL. French, t h e  last arrival, 11 
barrels of mackerel. These vessels caught no other kind of fish on 
their voyages. Tho late or fall catah of mackerel o b  the provincial 
shores was disappinting and a failure to  all engaged, native, &ore, aud 
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vessel fishermen, as well as to the American fleet that fighed farther out. 
The mackerel, which is always a strange fish to understand in its 
liiibits nncl migrations, has proved more so than ever during the past 
season, and for once has largely escaped capture. During all the month 
mackerel have been reported more or less abundant in Massachusetts 
n11d Barnstablo Bays, yet seldom showing up in any considerable quan- 
tibr, and consequently the catches were mostly sinall, while the size 
has generally been large andthe quality good. During the month most 

’ of the fishingvessels of New England arrived at home ports and hauled 
up for the winter. As usual, Gloucester will have quite a fleet of reg- 
istered vessels engaged in the frozen-herring business, and a much re- 
duced fleet fishing on George’s Bank and the fishing-grounds near home. 
Coston and Provincetown will also have a reduced fleet engaged during 
the winter insupplying the demand for fresh fish. The pollock catch about 
Cape Ann in November is largely taken by the Gloucester fishermen in 
gill-nets, fished near their homes. This season the fish have been scarce 
and more widely scettered than in former years. They are found more 
abundant thauusual on Jeffrey’sBank, yet only a light catch was made. 
The following catch by the Gloiicester gill-net fishermen shows a great 
decrease from that of one year ago : 

- 
November, November, 1 1886. I 1886. 

Pound& Pounde. 

1,023,5OG 
Codfish. ._.. . . . . . ._. . .. . _. . .___. . - -. . . .. . . . .. . - ._. .___. . . _. . __. . . . . ...._. ....._ 1 336,624 1 80,850 
Pollook . -. . -. - -. . . . . . __. ..__._. . - . . .-- -. -.. . --  ._. . ._ . _. . .. ._. . . . . .---. . -. . . . _. 303,400 

The receipts of codfish at Gloucester vary but little from those of tho 
corresponding month of 1885. Last year the catch during November 
was mostly taken on George’s and Brown’s Banks, while duriug tho 
past month the receipts were largely from WeBtern Bank, where fish of 
good size and quality were found in abundance. 

The large fleet from Gloucoster engaged in the halibut fishery supply 
uearly all the fresh and smoked halibut used in theUnitec1 States. The 
demand annually increasp., whilo the fish are becoming scarcer, except 
where they are found in’auy quantity in deep muter Of 200 to400 ’ 

fethoms, mostly on the Grand Bank and Banquereau. Receipts of 
halibut the past month shorn some gain over those Of November, 1885. 

Fishermen have had no cause to complain from want of bait. On 
Western Bank plenty of’ squid have been found a11 the month. Masters 
of vessels, knowing this, frequently sailed from home ports without bait, 
catching all they needed on the banks. Young herring, locally known 
as spirling, have been very abundant near Ipswich, Mass,, and small or 
half-sized herring have been moderately plentiful about Oape Ann and 
Oape Cod, the catch being ample for all demands. 
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Only one vessel, tbe h r t h n r  D. Story, of *GIoncester, went to Bay of 
Islands, Newfoundland, for herring ; she sailccl under register, and has 
been reported as having secnred a full cargo. 

Quite a fleet under register will engage in the frozen-herring bu& 
ness, buying their cargoes in the Bay of Fartdg and Fortune Bay. The 
first vessels to sail on a herring trip to the latter port in the past three 
years having started as follows : 1YS4, November.24 ; 1885, November 
21; 1886, November 19. Seven sail started up to November 30,1886. 

landed at Glouceater, Alaas., by the fcaliing-@et in November, 1886. 

73 i 
1,007 ....... ....... 
._ -.__. . __. . -. 
....... ....... 

Landed by,yGlonooster 
vnaanla t 

.......... .__ ___._ _. 
l,i)OR,000 
(71,000 

6,000 
70,000 

25,000 
3,300 

................. 

._ .... 
Ncw Euglniid nhore 
Offprurineinl shores 
\Vest ern Dnu k .  ..... 
Geornu'aUuuk. ..... 

35,672 
14,100 
142,000 
610,000 

550 

.................... ......... 116,000 

........ 71,500 

........ 303,400 

......... z o , m o  

83R,222 000,730 

........ 105,000 
30,000 

................... 

Banqnereau ........ 
Grand Umlc ........ 
Brown's Bank ...... 
Nova Scotia C & D ~  

................................................... ................................................... .......................................... .......................................... .......................................... .......................................... .......................................... 
4,000 ...................... 

23,000 3,000 17,OOO ...... 
.............................. 

............................... ............................... ............................................ 280 

27,000 3,000 17,000 280 
-------- 
------- _---_.---..- 

............................... .......................................... 
41,000 2,000 I 3,000 ...... 

ahore ............. 
Jeffrev's Ban k.... _.I 

trawls ............ 
Tom.. .......... 

Total, November, 1880 -. 
Total, November, 1885 _ _  

I ........... 
N e w  finfilntid ahorc, 

New Euplnntlshoro, 
t m w h .  

4 ....... 0,000 

9 ....... 7,000 

324 2,641 3,063,150 

600 0, 664 2,076,424 

---- 
__ - .- 

--= 

.......... I .... gill-note 
Smallshorc.bo&ts. 
Off Smdv Hook.. -. 

Barrels. 
Maine .................................. 
Lsnesvlile ~ e s a .  .......................................... 
GrandManan NewBrunswick 19 

32 

T O M  ................... ' 51 

Ipswioh Mass 

Tiverton, k. I. 
Prinoe Edwdd Island. _ _  . - -. . 

20 
15 
45 
43 
0 

20 
2 

1 
10 

25 

157 

1 

Quintal& Quintale. Barrele. Bozw. Barr&. Barrele. 
23 ....................................... 

188 .............................. ................................................................. I., 028 .......... .............................. 10,030 .................... 1: 28 188 10,080 I,.. 1:; ........................................................................... 

............................................................ 
-_------I--?-- 

....... ,32,000 

....... 201,000 
1 ....... i 30,850 

I ....... I .......... 

Halibut. Pollock. IIake. E$. Cnak. ha- 1 1 I I:::; 

:iO,OOO 1 105,000 1 41,000 1 2,000 1 8,000 ..__.. 
868,222 705,730 66,000 5,000 20,000 280 

058,100 1,041,500 103,000 43,000 26,500 ...... 
__-- --- -- -- - ______-----.___ 
--- --_--___ --____----- 

*Durio the month 5sh wore landed by tho following aohoOncr8: Good Tomplar William H. Craf 
and WU&m Eeenc of Portland &Lo.: Flying Dart and Mar*y S. IIontvet, of Pbrtsmouth, N. 2; 
Della B. Tarr, of Robkport, Nad. ; and Loring E. Hoskoll, of Boston, Mass. 

Nkimllaneoua receipts of dried, smoked, and pickled fcali, oil, and bait at Cloueeatw 
iKuaE., in iVovember, 1886. 

Prom- 
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1!3l.--DISADVANTAGE O P  P L A N T I N G  RRIALL SISri. 

B Y  FRANK N. CLARE. 

[From B Ietter to Prof. S. F. Beird.] 

I am not surprised at the nQgative rcsults attonding the planting of 
fry of various species of fish in Goguac Lakc and in several other 
lakes in Michigan.* Not that these waters cannot be stocked with 
the varieties with which the attempt has beon mada, but I believe 
it can be done only by introducing yearling or adult fish instead of fry. 
For a long time I have been satisficd that tho practice of planting lar- 
val fish in strange waters is a.mistake, and that the chances of success 
would be much greater by using fish that had passed this stage. While 
I must admit that the planting of fry has, in exceptional instances, es- 
tablished a species, I think it has been only where the new waters were) 
identical in every essential particular with the old. 

It is all very  roll to return young fish at  a very tender age to the waters 
whence the cmbryos meie obtained, as the couditions in this case are 
all in accordancc with the requirements of their iiature, and they stand! 
an equal chance with the fry from the spawning-beds. But their holcl 
on life is too feeble to survive the changed conditions of food, tempera- 
ture, &., incident to  strange waters. At partial maturity, however, 
their vitality is far grcater than in iufaney,’and they are riot only able 
to survive new conditious, but also to seek and appropriate those niost 

I congbnial and best adapted to their requirements, aucl full acclimatiaa~ 
tion for themselves and postcrity follows. I n  short, the adults are capa- 
ble of adapting themselves to  a far wiclcr range of couditions than arc 
the fry, and hence are more likely to survive the exigencies of pioceer 
life. 

I thiuk that tho success which has attended the distribution and 
planting of carp is due very largely to the fact that they have not been 

“Battle Creek, Miah., Oatohor 9, 1885.-W. D. Mnrlrs, superinteridolit of the Michignn 
fish-hatoheries a t  Paris, Mecoeta County, ha8 boo11 making tests, in the intorost of 
the  State, i n  the lakos in  this vicinity, l,o ascertain tho rosrilt of fish-culturo. Olio of‘ 
the first lakes stocked with fieh in Michig:Ln wns Goguac Lake, a ~ w r l u o r  rctiort, onel 
mile south of BattJo Creek. This lako ma8 plthntod ton years *%go with tho fry of the! 
California snlmoil, landlocked salmon, carp, wllitCfi8h, eole, SpQCklUd trout, aud gray- 
ling, and since that time has beon repeatedly planted with thousand2aud thousaude: 
of fry. Our oitizons and our local sportsmeq’a club 11a~ve t a h n  groat pains to  protcct: 
the fish in thislake, oven scouring a spooid aot of tho lcgivlnture forever prohibiting 
the spearing of fish in  tho lako, and a8 the law prohibit8 tho catching of fish by uctta 
in all inland lakes of Michigan, fishing by hook m u d  liuo was tho only mode allowod 
at Cfoguao. Superintendant Marks sot 100 rods of &l-ncts mvoral nights, but did not 
Oatoh a single vnriety of tho fish planted ton year8 :&go and rJiuco i n  tho Ialco. Ho t~lso 
tried the experimeut in Motcalf’s and Hlnnblin’a Lakc, and fililod to find any sigus of 
tho fish. Ho a180 mado tho test in sovor:d of $110 hlros in tho western part of t h a  
State, with tho 8anio ~ ~ 8 i i l t . - c I ~ I C A G O  hTlUt-OClCAN. 

-.. 
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transferred until they had passed the fry or larval stage. Of course 
it is not practical to treat whitefish, shad, &c., the sanic as carp, nor to 
rear t h e  poung in large numbers in ponds, but the adult fish could easily 
be transferred from native to new waters. In this way I believe that 
more than half the inland lakes and small waters of the Northern States 
could be stocked with whitefish, lake trout, or lake herring, or perhaps 
with all of these ancl other varieties. Elizabeth Lake, Oakland County, 
was formerly well stocked with whitefish, resulting from a plant of about 
100 adult fish upwards of thirty years ago, which were hauled to the lake 
in casks from Lake Saint Clair by Mr. A. Whitehead, of Pontiac." 

NOBTHVILLE, M i m e ,  October 31,lSSci. 

12fL.-PLANTIND WIEITEFIIBIK AND OTILEIK. SALlWOftQlD8 I N  INLAND 
LAILBW. 

By RIAEETIN ME'P'CALF. 

All the salmonoids, including the brook trout, grayling, &e,, breed in 
sheltered, rapidly-running water of low arid even temperature (or tho 
equivalent of these conditions), the eggs being deposited alii1 fertilized 
near the head springs or at such points as will secure the conditions 
named and not subject the eggs to freezing, as :I slight frosting, or eveii 
a sudden change of a few degrees in temperature, is sufficient for their 
destruction. So, also, exposure to the direct ray8 of tlie sun ,  or in  
water a t  rest for but a short time, will destroy the eggs. 
. Most of this family of fishes spawn in late autumn and early winter, 

while only a few, such as the grayling, California mountain trout, &c., 
cast their ova ixi early spring. The spawn of the last-mentioned l-arie. 
ties will endure a somewhat higher temperature, but is still more SUB- 
ceptible to sudden change and less tcnacious of life than the fall 
upawners. 

It will thus be Reen that the expectation of the successful natural 
reproduction of the salmonoids in lakes having no considerable visible 
inlet or outlet must meet with disappointment. Adult trout may sur- 
vive for a time along with pickerel and bass, but their successful repro- 
duction and the growth of the fry is impossible, as the perch, pickerel, 
bass, and other predaceous shallow-water fish would quickly devour 
the fry. There are whitefish in some o€ the deep inland lakes of Michi- 
gan, and the species has been there beyond memory, but this is bc- 
oiluse the whitefish is a deep-water fish and thus escapes from his pred- 
atory neighbors. 

The promiscuous plauting of any kinds of fishes in all sorts of waters, 
in Michigan as well as elsewhere, has been and must always be without 

* The Michigan fish coriiniission 7th biounial report, December 1,1884, to Decembor 
1,18RG, p. 76, ststos that  whitefish wore about oxtarmixietod thcre in 1881. 
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s:atisfactory results. Especially is this true of depositing too many 
kinds together, without reference to the present inhabitjnts and special 
conditions of the maters and to the requirements of the new-comers. 
Many of the early plantings, however, in the waters of Michigan mere 
largely matters of experiment, and need not be repeated. 

BATTLE CRICEE, MIUH., October 26, 1886. 

129a-NOTEB ON THE N E W  ENGLAND P I B I I E R I E S  I N  DEOIEMIRER, 
1886. 

B y  W. A. WILCOX. 

As usual at this season of the year, most of the fishermen and fishing 
vessels are either idle or engaged in other callings. The severe losses in 
December of 1558 and previous years wisely lead to a partial tempo- 
rary suspension of the fisheries. During the month there were many 
severe storms and inuch rough weather, yet accompanied by cornpara- 
tively few disasters. . 

A much reduced fleet from Gloucester has continued in the cod fish- 
eries of George’s Bank and the fresh-hallibut fishery of the more, dis- 
tant fishingbanks. 

in supplying the large demand for fresh fish. Vessels have also sailed 
for the Bay of Fundy and Newfoundland for cargoes of frozen herring. 

The receipts of salt cod at Gloucester have been mostly from West- 
ern Bank, and ths amount varies but little from that of the correspond- ’ 
ing month of 1885, which was prirtcipally from La Have Bank. 

The catch of codfish off Cape Ann and particularly in Ipswich Bay has 
been light, the fish having been late in striking in or near shore; while 
the fewer vessels and boats engaged, and much rough weather, all com- 
bined, accounts for decreased receipts from the shore batch. The 
schooner Arthur D. Story, tho only vessel sent to the Bay of Islands, 
Newfoundland, for herring, arrived at  Gloucester on December 2 with 
800 barrals of fish. 

Mackerel of large size and fine quaIity remained in the vicinity of 
Cape Cod up to the middle of the ~ ~ o ~ l t h ,  the vessels engaged in this 
fishery having all hauled zip; and the Catoh ma8 confined to @-nets, 
 weir^, and traps, which realized over $50,00Ofrom the late catch of mat]<- 
erel. 

The remaining weirs and traps along the Massachusetts coast mer0 
all taken up during themonth. Owing to the abundauce of hait on the 
fishbg-grounds, the low prices obtained for it, and the scarcity of more 
valuable fish, their business has not shown much profit. 

Squid continued very plentiful on Western Bank and George’s Bank 
up to December 7. Many vessels left port without any bait, dcpend- 

A number of sail from Qloucester and other ports have also engaged . 
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ing on taking it 011 the fishidg-grounds, in Which they were successful. 
During the Idst few days of the nionth fweirs and traps being up), for 
the hrst time during tbk sehson, fkesh-fish bait was scarce, but clams 
*ere substituted and not mllch inconvenience was experienced. 

;Cudfish have beau unusually abundant on Western Bank during a 
large part of the season. Schooner Susie Hooper, of Gloucester, one 
of the last arrivals from there, reached her home port on December 14, 
having been absent only five weeks, bringing in 105,043 poundu of 
split cod. The fish were all taken with hand-lines from the vessel. 
This is reported as one of the largest fares of hand-line-caught salt cod 
ever 1:tnded at Gloncester. 

Herring wero scarce in the Bay of Fuudy up to the very last of tho 
month, when an improved catch was reported. 

Halibut receipts at Gouccster vary but little from those of Decern- 
Ber, 1885, tho catch being mostly ftom tho Grand Dank. 

December brings to :I closcj a year that opened with storms and dis- 
asters, followed By many other dangers and much excitement, low 
prices aucl light receipts, the smllest catch of rriackerol for over forty 
years, and with few exceptions, 811 unprofitrzblo 'year's work. 

Pish landed ut Gloumstcr, Muss., by thc$sl~inpjleot i i ~  Decenibcr, 1886. 

From- 
I I Fares. I Codfish. I Halibut. IIiaddocb. Pollouk. 1 IInko. IMaokereL I 

10 
17 

1 

51 ..... 

Landed by Glouaoetor ves. 
SdS : 

Wocltom Bank ........... 
Beorgo's Bank ........... . Jcffuov'a Bank ............ ........... 151,800 ........................................ 

100,000 414,000 .................................. 
100.400 .......... 22,000 4,9511 .................... 
92,000 .................... 2,350 .................... ................................................... ! 1 1 4 0  

.............. ............ ...... 
Sn1:111 ~l~ore-boata .... .- ..... 

Banqiirrean 
Grand UauB 
N e w  England shoro 

Gulf ofsaint Lawrenou.. . I 
Totnl .................. 

Landed by vossolrfiornotlier 
ports. .................... 

Totnl,Deoombor, 1880 .... 
Total, Docombor, 1 X 8 j F .  

--I--- -l---I ____- 
144 1 2,8:18,400 500,750 22,000 35,300 ~ 0.000 40 

162 1 2,880,700 500,750 22,000 95, GO0 0, 000 40 

- - ~ _ _  --__-___ ~ _ _ _ _  _------- ~- 
8 1  4?,300 ................. 300 .................... _-------- ---_-__ 

__ _______________ -_-____________ 
2,8ti7,300 530,000 UI,(iOO 24,160 I 20,500 .......... 

Illiamllaneozcs receipts of dried, snbolced, avid piclclcd$iel~ ut Glouoesler, Muss., in December, 
1886. 

From- 

Giant1 Mflnan, Now Brunawick. ............................. .......... .............................. I ...... ...... ........ 
------I-- 

Tots1 .................................................. I 29 1 640 / 800 / . 3,601 

GLOUCEBTER, M ~ s s . ,  Dccentber 31, 1886. 
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f%4.-QLJESTIONS B E L A T I V E  T O  2IA~IKElCEL ANI) TlIE MAUIKLCREL 
*ISflERIESb 

.Phe fodo Wit@ circdIar letter and questions have been distributed to 
eaptaina of mackerel-~7essels going south at  the openiug of the fishing 
season of 18S7 : 

The 111i~ulterd (Scombev scornbras) is one of the inout important of tho 
North Al.lautic food-fishes. For many years fish of this species bavo 
been exteusively, Sold fresh ia  Northern marlrots, while salted they form 
a staple of great commercial importance. Their capture and sale main- 
tains a large industry. 

It is considered very desirable to obtain from those engaged in the 
mackerel fishery a full and :arefully prepared account of the hbbits and 
migrations of this fish for the present season, a8 it will be of  groat value 
in determining various quos ns relative to the subject. It is equally 
important to obtain all information relative to the fisheries of the Gulf 
of Saint Lawrence, ibs well as those prosecuted ofY our own shores. 

I beg, therefore, t o  call attention to the inclosed list of quevtions as 
suggestive of the special data desired, and to request answers, a t  the 
clom of the season, to as inany a s  practicable, to be forwarded by mail 
addressed to the U. S. Commissioner of Fish and Fisheries, Washing 
ton, D. C. 

Should YOU desire it, you will be €urnishod with a blauk book in which 
to keep a daily record of your observations, so far as practicable, noting 
uuder each date items of interest, such as the appearance or non-ap- 
pearance of mackerel (or other surface fishes, as meuhaclen, horriug, 
and bluefish), the catch made by your vessel, the locality, condition of 
weather, &c. A t  the close of tho season this book can be left with any. 
colIector of customs, who will forward it to Washington, or it can be 
sent direct to me by mail at the time of sending the answers to the 
questions in this circular. 

Mauy very full aud satisfactory communications have already been 
received in response to a former circular containing questions about 
the mackerel fisheries. Thanking those who have already responded 
for their efficient aid, 1 beg to call their attentiofi bo this revised series 
of questions, and to ask that they will reitd them attentively and add 
any new.sug&stions which may occur to them. Attention is especidlly 
requested to the questions relating to migristions and to  the schooling 
and spawning habits of the fish. 

A.-CI-iARAGTBRIS!CIUS. 

1. Are the mackerel bow caught larger or smaller than those of five, 

2. Is there any difference in the size of the niaclrerel ceught a t  differ- 
tea, or fifteen years ago? 

eat 8oaBonB or on different grounds9 Wore tila first fhh the largest9 
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3. Eas the use of the purse-seine in the past, iu your opiuion, had any 
influence on the size or fatness of mackerel caught off the New England 
coast 8 

B.--~GRATIONS AND MOVEMENTS. 

4. At what date and in what locality did you first see mackerel in 

6. At what date and in what locality did you catch the first mackerel? 
6. At what date and in what locality (approximately; were the first 

mackerel taken by the Southern fleet ? 
7. At  what date did the mackerel disappear in the fall ? Was this 

earlier or later than usual 9 
8. At  what date and where did you last see mackerel during the sen- 

son? ' 
9. When the mackerel appeared in the spring, did they come (or show 

up) in a single large school or in mauy smalJler ones ? Were the schools 
first seen the largest ? 

10. By what route did they come in to the coast, and what direction 
did they take subsequently 'B 

11. When going northward iu spring what was their greatest and 
average daily speed, and in what kind of weather did they travel €a&- 
est 'B 

12. During their northern migrations in the spring of 1857, at what 
date and at what distance from the shore did the main body of mack- 
erel pass the principal headlands, as follows: Cape Hatteras, Cape 
Henry, Cape May, Sandy Hook, Montauk, Nantucket, Cape Sable; Cape 
Uimso, Uape Breton, and Cape North, Cape Breton? 

13. What were the favorite localities of the mackerel off the New En- 
gland coast and in the Gulf of Saint Lawrence this season ? 
14. How far from the shore have they been seen? 
15. How close t o  the shore and in how shallow water ? 
16. What percentage of the mackerel caught with purse-seines ou the 

coast of the United States between the 1st of June and the close of the 
season were taken within 3 miles of land, aiid whet percentage of tho 
mackerel caught by Canadian vessels and boats fishing with purse- 
seines in the Gulf of Saint Lawrence were caught within 3 miles of land? 
17. Are the movements of the fish affected by the presence of other 

fish preying on them 1 
18. Are the movements of the fish affected by the temperature, winds, 

or currents, or by the operations of fishermen using purse-seines ? 
19. How far south have you known our common mackerel to occur 1 

the spring of 1887 9 Was tliis earlier or later thau usual? 

. 

~.-ABUNDANUE, ETU. 

20. Have mackerel increased or decreafied in abundance since 1880 1 
21. Does their capture with pur,se-seines afiect their abuiiilaucc! ? 
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22. Has the weather of any gireu summer auy influence on the abun- 
dance or movements of the fish in the following year 9' 

23. Have the meather and miuds from MArch to June any influence 
on the  movements of the fish and their abnnclance in the Gulf of MRine 
(Cape Cod to Nova Scotia) during tho summer months 1 

24. When, where, and in what depth of water do inackerel spawn 9 
25. Are they as readily caught by hook and line or with purse-seines 

WASHINGTON, D. C., J l~rch  18, 1887. 
durini the spawning season as at  other times 1 

Tributaries of Narra ans& Bay ................................... 
Tributmies of Long ftlland Sound ................................. 
Hudson Rivor ..................................................... 
?elawsro Rivor ,* J!dbuhries of Chosapaake Bay 
lributrtrios of Albomssle so&d.. .................................. 

.................................................... .................................... 
Streams draining into t,ho Atlantic R O U ~ B  of Albumnrlo Soand.. .... 
~&flssisuip i Rivor ant1 minor t r ihtnr ioa of tho Gulf of Mexioo.. ... 
Colorsdo !&or Gulf of CaUfornia 
Columbia Rive; basin.. ............................................ ................................. 

......................................................... Total 

lBI.--OEPORT OB SIIAID IBISTRIRUTION F O R  1880. 

B y  MARSHALL McIBONALD. 

The work of shad propagAtion and the production of the young for 
distribution was conducted on the Potomac River at Port Washington 
and Oentral Stations, on the Susquehanna st Battery Station and by 
the steamer Lookout, and on the Delaware River by the steamer Fish 
Hawk. Shad for distribution were contributed as follows : 
Battery Sta.tion, Susquehanna River.. -. - - -. - - -. . - - - -. - - - - -  - - - - - - - - - -. - - 43, '776,000 
Central Station, Potomao River. ........................................ 28,151,000 
Steamer Fish Hawk, Delaware River. ................................... 21, 018,000 
Steamer Lookout. ...................................................... 310,000 

Total. . ......................................................... 93,255,000 

The aggregate number of fry actually planted was 92,679,000. I n  this 
distributian liberal plants of shad fry ham been mado in the Potomac, tho 
Susquehanna, the Delaware, and other tributaries of Chesapeake and 
Delaware Bays. The following is a summary by river basins of shad 
distribufed during tho season of 3.586 : 

2,634,000 
893,000 

2,3%000 
11 G18 000 
G2: 923: 000 
I, 090,000 
4,288,000 
4,758,000 
I ,  000,000 
1,000,000 

83,255,000 

River basin. 

2,634,000 
749,000 

52' 835' oOO 
1: 990: 000 

850: 000 

zf;yw; 
4,183,000 
4,768 000 

850,000 

Rooeivod 
etntion. 

.......... 
83,000 

88,000 

~ ......... - --.- - -  - -  
.......... 

105,000 

150,000 
160,000 

.......... 

I- 

----- 
02,070,000 , 670,000 

The localities at which the plants were made, the streams in which 
they wore made, and the number of fish included in each deposit are 
given in the following table: . 



Record of distribution of shad from Central Station, TPashinglon, D. C., and from Batiwy Station, Hawe de Grace, Xd., season of 1886. 

Stream stocked. 

CEhTRAL STATIOX. 1 Fish 1 Died in 1 phted, 
shipped. transit. Tributary of- Place of deposit. 

-- 
Date. 

Potomac Rirer .................. ..... do ............................... 
Rirannn Rirer.. ................ 
Xappahannock River .......... 
RapiZan Rirer .................. 
Occoqnan River ................ 
Rappahannock River.. ......... 
Mat.tapony Rirer. .............. 
North Anna River.-. ........... 
Fork of Shenandoah River.. .... 
Acqiiia Creek. .................. 
Accokeek Km. .  ................ 
Birauna Rirer ................. 
4ppomat.tosRirer .................... 
Monocac~ River.. .............. 
Patusent Eiror ................ 
Shennndoah River .............. 
Ihpidan ?direr. ................. 
James Iiircr. ................... 
Oceoqwn Rirer ................ 
Chickahominy River ........... 
Pamnnkey Rirer ............... 
Mattapony River.. ................. 
Dan Rirer ...................... 
Chiclrahominr River ........... 
Colorado Rir i r  of the West .... 
Cheat River ..................... 
Chattahoochee River ........... 
Stony Creek. ................... 
Mehenin River ................ 
----.do ............................... 
----.do ............................... 
Foontaine’s Creek .................... 
SarannahItiver ................ 
Rottoway River ................ 
Xonongahela River.. ........... 
-.-..do ........................ 
Housatonic River.. ............. 
Will’s Creek .................... 
Rapidan Ricer .................. 
Nense River..-. ................ 

1686. 
Apr. 24 

25 
Chesapeake Bay ................ Lit,& Falls, Md .......................................... 

do ............................... do ................................................... 
James Rirer .................. Chatlottesvillc.Va ....................................... 
Chesapeake Bay. ............... Rappnhannock Station, Va. ............................... 
Reppahamock Rirer. .......... Rapidan Ststion Va ...................................... 
Potomac River ................. Woodbridge d t i o n ,  Va. ................................. 
Chesa eahe Bag. ............... Near Fredericksburgh, Va. ............................... 
Tork %irk. .................... h’mr M?lfcdStation, Va ................................. 
Parnunkey Rirer ............... C. & 0. Junction V3 .................................... 
Potomac k i r e r  ................. Near Wajnesbo;.ough, Va ................................ 

wood b do ........................ h’ear Qnantico, Va ....................................... 
Aoqnis Creek .................. Brooke’s Station, Va.. .................................... 
James River. ................... h’ear Charlothsrille, Va. ................................. 

do ........ - - ~  ............. Near Mattoax, Va ........................................ 
Potomac River ................. Near Frederick Junction, Md.. ........................... 
Chesapeake Bay. ............... Laurel, M d  ............................................... 
Potomno Rirer .................. Wavesborough, Va.. .................................... 
Rappahannock River ........... Rapidan P a  .............................................. 
Chesapeake Bay ................ One mild abore Bosher’s Dam, Va ....................... 
Potomao Eirer.--. .............. Bristoe, Va ............................................... 
James Rirer. ................... Hnnslett Station Va ..................................... 
Pork Rirer. .................... Near White Eo& SWion, Va ............................ 

..do .......................... Near Milford, Va ......................................... 
Roanoke Rirer ................. T s o  miles fmm Danrille Va ............................. 
James River. ................... Fires milos from Ashlanh, Va ............................ 
Gulf of California ............ :. The Needles Colo ........................................ 
Monongahels River. ............ Three miles hom Rowle.3burgh. W. Va ................... 
Appalachicola River ........... West Point. Ga.. ......................................... 
Nottowa Rirer ............... Near StoniCreek Station,Va ............ :.. ............. 
Chowan Hirer.. 1 ............... Near Belfield, Va ......................................... 

do ......................... lt miles abore Belfield, Va ............................... 
do ......................... Near Margarettsville, N. C ............................... 
do .............................  do ................................................... 

AtlanticOcean ................. A u ~ s t q G  a....., ........................................ 
Chowan Rirer .................. Xe& Stony Creek Va .................................... 
Ohio Rirer ..................... Two miles from Fhrmont, W. Vas. ....................... 

_____.do  ......................... Near Fairmont, W.Va ......................... ;.... ...... 
Long Island Sound. ............. Birmin ham, Conn ........................................ 
Potomac Rirer ................. Combefland, Ma. ........ 1... ............................. 
Rap ahannock Rirer. .......... Ea idan Station,Vs ...................................... 
P d i c o  So una... ............... Go?dsborongh, N. C.. ............................... -: .... 

~. 
27 
2s 
28 

3J0,OOO 
341,000 

730,000 

391,000 
557,000 
369,000 
200,000 
700,000 
379,000 
003,000 

6 i 3 , O O O  

391, GOO 

29 
30 

1 
I 
2 
2 
2 
3 

x a y  1 

_____. .__.__ ............ 
............ 
............ ............ .____. .___._ 
............ ___. . - ~. . .. 

............ 

............ 

.---. - -. . -. . 

............ 

9 
10 
10 
11 
I? 
13 
14 
15 
15 
16 
16 
1i 
21 
21 
22 
22 
13 

380,000 
531,000 
310,000 
385.000 
3C7,OOO 
328.000 

............ ............ .......... _: .__ - -. _ _ _  - _ _  ............ ............ 

40; 000 
301,000 
22$000 
281,000 
210,000. 
r n % O o o  
532,m 

200,MM 
259,000 

9lS,OOO ............ 
536. OM) 
3Gt, 000 I I  ............ .-.-. . -. . --. 

........... 
30,000 ............ ............ . _-.---. - - -. 
s3,aao 

20,000 

............ ............ 

G99: 000 I .  .......... _I 

316; 000 1. __. ~ ~. . __. . 

370.003 1: .......... 1 1,000,000 150,000 
3m,OOO ........... 
304,000 ............ 
415,000 ............ 
314,000 ............ 
300.000 ............ 



24 
25 

. 26 
26 n 
28 
31 
31 

June 3 
4 
5 
E 

(3 
(9 

Tar River. ...................... 
Yonghiogheny River - .__. - - ~ - - .  
Mattawoman Creek _ _ _ _  ..__. . _ _  
Qomtico Creek. ..................... 
Patruent Rirer.. ............... 
Hudson River ~ - -. _ _ _ _  __. __. . - ~. 
...... do .............................. 
Tannton Rirer. - - - - - . . -. - - - -. - ~. 
Catamba River ................. 
Crab-Tree Creek. - - ~ - -. -. - - - -. ~. 
Acqnia Creek. .................. 
Hudson River .................. 
Potomao River ................. 

Total. 

1888. 
Apr. 25 

26 
27 
27 
28 
28 
29 
29 
29 
30 
30 
30 

May 1 
1 
1 
1 

Pamlico Sound .................. 
Monon~~Lt.ls Rirer. _ _  . __. _ _ _  - -. 
Potomac Eiver . ____. . _.___. . - ~. 

do ......................... 
Chesapeake Bly ................ 
AtlanticOcean.. _._ __. . _ _ _  .-. - -.  

do ......................... 
NamigansetL Bay . - - - ~ ~ ~ - -. . ~ ~. 
Santeo River. ................... 
Nemo River. - - -. - - -. . ~ - -. . ~ ~ - ~. 
Potomac lliver ................ 
Atlantic Ocean ................ 
Chesapeake Bay ........ i. ...... .................................................................... 

....................................................... 

ii 
11 
11 

C-atskill, N.T.. ........ --:. ................................. 
Albany, B. Y -. ~. - -. . - ~. ~ - ~. . - - - -. ~ - -. . - -. . - -. .__. . ~. - - - -. 
Uighton, Mass ............................................ 
Near hloqantan, N. C .................................... 
Beir  Raleiwh, N. C ....................................... 
24 miles fwm Quantico, Va ............................... 
Catskill N. Y..  ........................................... 
Cold S p h g  Harbor, N. Y. t. ............. .". ............... 
Fort Washington, M d  .................................. 1. 

~I~ 

921,000 ............ 921; 000 
1, u36.000 

1,034, COO ............ 1,034,000 
365,000 ............ 365,000 
374,000 ............ 374,000 
3i0,OOO ............ 3i0,OOO 
355,000 ............ 355, oco 

1 , 5 8 G ,  OCO ............ I, 586,000 
3,154,000 ........... 3,154,000 

I, 036,000 . - - . . - -. . ~ ~. 

Two miles above Rockv Monnt Station. E. C ............. I 448.000 I. .......... _ I  448. OM)  

- - - - .do .............................. 
___..do ............................... 
... .do ............................... 
NorthesstRiver ...................... 
Sus nehanns River. .................. 
Bo& River ........................... 
Elk Ri-rer ............................ 
SnsqneEannaRiver ................... 
Gunpowder River .............. 
Northeast River. ............... 
.... .do ............................... 
PatapscoRiver ................. 
BnshRircr ..................... 
Elk Rirer ............................ 
Snsqnehanna River ............. 
_ _ _ _ _ d o  ............................... 
_ _ _ _ _ d o  ........................ 
Palmer River. .................. 
Sosqnehanna Rirer ............. 
ChestarRiver ......................... 
Columbia River.. ............... 
WilIamette River.. ............. 
Patnsent River ................. ..... do ....... ~: ...................... 
Gunpowder River .................... 
Bnsh River ............ :. ....... 

..... ................................... ............ .~ 
................................ ............ 

Counellsrille, pa. Gi: 000 
Mattamoman Statioa, Md- 463,000 
1k miles from Qnanntico, Ve ............................... S R ,  000 ............ 546,000 
21 miles from Xarlboroneh. Y d  .......................... 52s. 000 ............ 523. OCO 

. .  .ao ............................. AIO ................................................... 2,431, ooo ............ 
do ............................... do ................................................... 3e5, ooo ............ 
do ............................... do ................................................... 880,000 ............ 
do ........................ : P W. & B.R.R,,ldd .................................... 500,000 ............ 
do ......................... Port Deposit, X d  ................................... 1,055,000 ............ 
do ......................... Bush Station, Md-.. ...................................... 500,000 ............ 
do ......................... Elkton, Md ............................................... 500,000 ............ 
do ......................... Bear Station, Md ......................................... 50,000 ............ 

.-__..do ........................ P., W. & B. R R., Md ..................................... 500,000 ............ 

.___..do ........ - ~ -  .................... do .................................................. 5G0.000 ............ 
do ........................  do ................................................... 500,000 ............ 

 do ......................... h'earRelaySStation,~d .................................. 500,000 ............ 
._._..do ............. : ........... BnshRiverStation,Md .................................. 600,000 ............ 

do ......................... Elkton, hld ............................................... 600.000 ............ 
__._..do ........................ Abom Harrisbnrv, Pa-. .................................. I ,  621,000 48,000 

do ......................... Near Station, X$ ......................................... 1,952,000 ............ 
_____.do.  ............................. do ................................................... 804, ooo ............ 
Narragansett Bay. ............. Near Providence, R. I ............... --: .................. 1,500,000 ............ 
Chesapeake Bay ............... Near Station Md.. ....................................... 1,245,000 ............ 

do ........................ NearChestehown Md .................................. 500,000 ............ 
Pacific Ocean ................... Wallnla Janction,'Waah.. ................................ ~1,000,000 ............ 

150,000 
Chesapeake Bay ................ ............................................ 860 000 ........... 

do ......................... Lanrt.1. Y d  .............................................. 5N: 000 ............ 
do ......................... P.,TV. & B.R.B., Md .................................... 600,000 ............ 

Colombia River ................ Al4l%yA,Ogf:. ....................................................... 

_ _ _ _ . . d o  ............................... do ................................................... 300. OOO ............ 

............................................... ............I 29,737,000 1 2E3,OOO 1 29,454,000 
.~ ~ 

BATTERY STATIOX. 

Snsqnehanns River. ............ Chesapeake Bay. ............... Near Station, Md.. ....................................... 25,000 ............ 
~ _ _ _ _ d O  ............................... uo do ................................................... 1,421.000 ............ 25,000 

1 421 OM) 
2: 431: 000 

325,000 
660,000 
500 000 

1,055: GOO 
500,000 
500,000 
50,000 

500,000 
500 000 

500 000 
500: 000 

600' 000 
600' 000 

I, 573: 000 
1,952,000 

801 000 
1.504 1,245 000 000 

600' 000 
304 000 
550,000 
650 000 
500: 000 
600 000 
300: 000 

*At snndq date& : I n  addihon to the fish, 585,000 eggs were shipped, hatched in transit, and are included 111 the 850,000 planted 111 Colnmbm and Willametta Rivera 
t+nt to Fred Xather to Ftch anddeposit. 



Record of distribution of dadf iom Ceniraral Station, Waehingion, D. C., and front Batte~y Station, Eawe de Grace, AM., &-Continued. 

Stream stocked. Date. Plsce of deposit. I ! h i b u m  of- 

Nay 11 
13 
12 
12 
12 
13 
13 
13 
15 
15 
15 
16 
16 
IG 
17 

19 
19 
20 
23 
24 
25 
26 
20 
27 
28 
31 
31 

June 1 
1 
2 
5 
7 

. i a  

Xortli?ast River ................ 
Elk Rimr. ............................. 
Kortheast River ...................... 
Susqnehnnna River. .................. 
Broad Rircr .................... 
Saluda River ......................... 
Nonougabela Rirer ............. 
Sassafras River.. ............... 
Chester IG'Lirer ........................ 
James Rirer ......................... 
Suaqnehanna Rirer. .................. 
Ocklockonnec Wvcr ............ 
Withlacoocbeo River ............... 
Brxodyrriuo Eiver.--. .......... 
Chat  River .................... 
Nauticoke Ever. ............... 
Wicoluico E v e r  ................ 
Chester River. .................. 
Pat,usent Rivor. ....................... 

0 

Chesapeake Bay.. .............. Bull's Mount, Md ......................................... 
do ......................... Elkton Md ............................................... 
do ......................... P W. k B.E. R Nd .................................... 
do ......................... X&r Station, Ma.. ....................................... 

Congnree River. ................ Columbia, S. C . .  .......................................... 
do .............................. do .................................................. 

ObioRirer ...................... Grafton, W. To.. ......................................... 
Chesapeake Bay ................ Orfiinary Point, N d  ...................................... 

do ........... ...'. .......... Crumpton hid.. .......................................... 
.do ......................... Clifton Fo$p V?:. ....................................... 
do ......................... Near Port eposit, Nd ................................... 

Gulf of Xelesico ................. S., F. 6: \V. R. R., Ga. ..................................... 
. .do .............................. do ................................................... 

Delaware Eioor ................. WilminRtou, Pel ......................................... 
Monongahrln Xiver.. ........... Rorrleslkgh, W. Va ..................................... 
Cbesnpeako Bq- ................ Seaford Del .............................................. 
Tangier Sonnd. ................. Salisbuiy Nd ............................................ 
Chesapeake Bay ................ Nillingtbh, Md ........................................... 

do ......................... Paturent, hId. ........................................... 

10 
12 
13 

West Fork River ............... 1 hIonongahela Eiver. ............ 
Susquehanna River. ........... . I  Chesapeake Bay ................ 
..... (10 ............................... ilo ......................... 
.... do ............................. -.do .............. 
..... do ............................... do ......................... 
Fanticoke River ....................... do ......................... 
Susquehanna River.. ...........  do .......................... 
Deep Kiver ..................... Cape Fear Rirer ................ 
&mxqahela Xirer. ............ Ohio River. ..................... 
Snsqnehanna Rirer.. ........... Chesapeake BaF ................ 
_.__.do .........................  do ......................... ..... do ................. .:. ........... do ........................ 
___- .do .............................. .a0 ............ .:--. ............ ..... do .............................. do ......................... 
_____do ......................... ______do ............................... 
_ _ _ _ . d o  .........................  do ......................... 
_-__.do ............................... do ......................... ..... do ............................... do ............................ 

.......... 

Clarksbnrgh, TV. Vis. ..................................... 
Xear Columbia Pa ....................................... 
Xear Port Depbsit, Md ................................... 
Peach Bottom, Pa ........................................ 
Narietta, Pi. ............................................. 
Seaford Del .............................................. 
Conowihgo. ~ d . .  ......................................... 
Noucure, N. C ............................................ 
Fairniont, W. ?a ......................................... 
Safe Harbor, P a  .......................................... 
Tide's Eddy, Pa .......................................... 
Abore Harre de Grace, Md ................................ 

..a0 ..................................................... 
Xoar Slation, AId. ........................................ 

do ................................................... 
._ . . - .do ................................................... 
 do .................................................. 

..do ................................................... 

1,500,000 
300,000 

1,500,000 

750,000 

300,000 

. 750,000 

260,000 
1,000,000 

600. ooo 

............ ............ 

............ 

............ 

............ 

............ 

............ .......... 
40. ooo 
' I  ............ - -, 

250,000 1 
3i0,OOO ............ 
750,000 1. ........... 1 
750.000 ............ 

100: 000 
228, OCO 
429,ObO 
4i2.000 
298,000 
481,000 
256.000 

420,000 ............ 
300,000 ............ 
450,000 ............ 

............ 

............ 

........... .......... . .__. -. __. -. ............ 

............ 

450,000 ............ 
GOO, 000 ............ wo, 000 ............ 
300,000 ............ 
~0.000 ............ ............ 
836 000 ............ 

1,500: 000 ............ 
9 i i .  000 ............. 
500; 000 ...... I-. ... 

1,100,000 1 55,000 1 
i5b, 000 ............ 
500.000 ............ 
200,000 ........... 

1,500 OM) 
300: 000 
300,000 

1,soo,ooo 
750,000 
750,000 
250,000 

1, ow, 000 
560,000 
250,000 
370,000 
750, GOO 
750,000 
450, 000 
300,000 
450,000 
450, 000 
000.000 
510, ooo 
300,000 
900, OOJ 
7.50, 000 

1,500,000 
077,000 

200, 000 

son, ooo 
100,000 
22a, ooo 
429, noo 
4 2 ,  OLO 
298,l'OO 
481.000 
25G,OOO 

83G, 000 

500.000 
1,043,000 

550,000 

--I ----- 1 43,776; 000 1 293,000 1 43,483,000 Total 
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0 
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EGGS FOR ETJRczPE.-In addition to the  distribution covered by this 
tab@, 50,000 shad eggs were sent from Battery Station to Mr. H. 0. 
Mercer, of Doylestown, Bucks County, Pennsylvania. Mr. Mercer had 
arranged to sail for Europe on the North German Lloyd steamer Eider 
April 28, and expected to reach Hiiningon, Alsace: in ten days. He 
wished to take some shad eggs with him, and try to reach the Danube 
before they perished. He proposed to keep down the temperature of 
the eggs as much as possible while on board the steamer, by the use of 
ice. On April 27,1886, Mr. Grabill forwarded the eggs to him, When 
he reached Southampton he found many of them dead, and the remain- 
der died before he reached Bremen, to his great disappointment. 

S T O U K I ~ G  THE coLoRADo.-An attempt to acclimate shad in the 
Colorado River of the West, and to establish fisheries on the Oolorado, 
Gila, and other tributaries of the Gulf of California, was commenced 
by the deposit ,of 983,000 fish iu 1554 and 998,000 eggs in 1855, and 
was continued the present season by a deposit of 850,000 eggs, thus 
making a total of 2,831,000, all of which were deposited a t  The Needles. 
These plants are considered suGBcient to  determine whether the waters 
present such conditions as will assure tho establishment; of a run of 
shad in the streams tributary to this gulf. The evidence of success 
will be looked for in tho capture of mature shad in the season of 1888, 
or possibly of male or buck shad in 1587. I t  is not proposed to prose. 
cute this experiment further. 

STOUICING THE COLUMBIA RIVER.-AU unsuccessful attempt was 
made in 1836 to transfer shad from the Atlantic to the Pacific coast. 
Detentions on the way consumed so much time that tho fry were all lost. 
I n  order to guard against loss occasioned by delay em route, the present 
year arrangemonts were made to send eggs as well as fry. Car No. 3, 
with J. F. Ellis in charge, was detailed for the purpose. The car was 
equipped with tanks for storing and a steam-pulmp for circulating tho 
water, Two stands. of McDonald jars, with specially designed glass 
aquaria for collecting and holding the fry, completed the equipment of 
the car as a moving hatchery. Tho car left Havre de Grace May I) 
with 1,000,000 young shad, 200,000 egg8 on trays, and 385,000 eggs in 
the I\lcDonald hatchingjms. Mr. E. 31. Robinson went on board t.0 take 
charge of the hatching. The fi*y were transported with a loss of 60 per 
cent, while the eggs on trays were all lost. The 385,000 eggs in jars 
hatched and were planted in the Willstmette River, with a loss of lesa 
than 10 per cent. The success of this experiment has so important a 
bearing upon the methods of our work, and points out such possibilities, 
that Mr. Ellis’s report relative to the incubation and hatching of tho 
eggs on the way is given.* 

WASHINGTON, D, C., Naroh 1,1887. 

* Afayg, 1886. The 585,000 eggs arrived tmhe car at 2.20 1’. In., 200,000 of which were 
put on trays in an ice-box. The other 385,000 C I L ~ I I ~  to  tho cur in two Wroton buckets, 
and were put in four MoDonald jars at 3.30 p. m. The pump was thoa started anda 
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slow motion given to  thqcggs. A t  8.25 p. m. on May 6th 210,000 of those eggshad becn 
taken, and 175,000 at 9.30 p. m. on May 7. The temperature of water at Batterg Sta- 
tion when the cggs were taken was 56 degrees; the temperature of water in car was 
GO dcgrcss. Took on fresh watcr at York, Pa., at 10 o’clock p. m., from engine-tank, 
usin2 our suction-hose and pumping about 30 minutes. Pumped the water through 
the ice-coil during the  night, so the temperature was brought down t o  58 degrees. 

’ Took on frcsh watcr a t  Altoona, Pa., and after that pumped water from engine-tank 
thrco times each day. 

The eggs worked. 
nicely, with only a emolllo88, About a dozen or so of those taken on the 6th instant 
hatched this afternoon. The eggs look rather light in color, and the fish can be seeu 
moving lively in  the eggs. Onc jar of eggs went over in the aquaria last night; re- 
placed them in jar at G o’clock a. m. 

U u y  11. The ternperaturc was from 56 degrees to  58 degrees. Only a few more 
fish hatched out, as the fall in  the temperature of the water seemed to  retard them. 
They all look well, and are developing slowly. 

M a y  12, Got on a little alkali to.day; this clid not seem to have any effect on 
tho eggs. Those taken on the  6th instant are hatching to-day. Temperature of 
watcr 58 degrees. Tho fish look wcll, and have a large sac. Those taken on the 7th 
instant arc almost ready to come out, and a fcw hatched before night. Worked all 
tho dead cggs off and measured those left in  jars; found the loss on the 210,000 eggs 
taken May 6 to  be 10 per ccnt, and the loss on the 176,000 eggs taken May 7 to  be 
8 per ccnt. We lost very few, i t  
any, after this. The eggs wero hatching slowly this evening. The water i n  tanks 
got e littlc low, so the pump was used to  get some air into the water. The air-bub- 
blcs attached themsclves to  the young fish and turned them head down; also col- 
lected around the jars and aquaria. This caused some trouble, which was overcome 
a littlc by keeping the lower tanks as full of water as possiblo. 

May 13. The cggs of the 6th instant are hatching rapidly; temperature of water 
58 degrees. The fish look healthy and strong, with large sacs. Those of the 7th are 
hatching slowly. P u t  up at 11 a. m. 25,000 fish in  five cans, and 25,000 more at 5.30 
p. m. The air-bubbles were still troubling the young fish a little, so took them from 
aquaria as fast as hatched. 

Muy 14. Almost all the eggsof the 6th instant hatched to-day. The temperature of 
water went down to 56 degrees this morning. This retards the cggs of the 7th 
a little. The air-bubblos in the  water seem to collect on some of the eggs, making 
them come t o  top of jar; so can give them but very little motion or they will go over 
in tho aquaria. Tliis air-bubble has beon the only difficulty we have had t o  contend 
with, which secms strangc, as the air-pump has not been in use on the trip. The air 
also collects on the  shells and causes them to conie to  thc top, when they can be easily 
skimmed 0%. Removccl the yongg fry from tho collecting aquaria to  transportation 
cans as fast as they were hatched. Planted 25,000 of these fish in  the Colnrnbia River, 
at Wallula Junction, at 11.30 to-night. They were in line condition. 

May 15. Tho car arrived at Portland at 10.30 this morning. All the eggs of the 
6th were hatched, and thosc of the 7th hatched rapidly all clay, the temperature of 
water gradually going up to  62 degrees. The air-bubbles entirely disappeared this 
morning:. The car v a s  taken to  the Willamette, at Albany, at 9.30 p. m., and the 
young fry planted at 11.30 p. m. The eggs did not quite all hatch to-day, so ran the 
pump up t o  10 o’clock May 16, at which time all the eggs had hatched, with a total 
108s of 9 per cent. The experience of thi8 trip makos it safe t o  reoommend the ship- 
ping of eggs instead of tho young fry on all long trips, as this is pcrhaps the most 
difflcnlt trip in tho country. Tho @Peter is very oold, going as low as 44 degrees in e 
great many places. ‘rho alkali, too, is vcry strong. I think without doubt this oar 
can take 2,000,000 eggs to any strcam in the United Statos, and hatoh them in as, 
good condition as they come from tho hatcherics, an4 a i t b  &e small a loss. 

Muy 10. The temperature was from 58 degrees t o  60 clegrees. 

This would make an average loss of 9 per cent. 
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1%3.-THE P E A R L  FISHEISIES O B  AUSTRALHA. 

B y  Consul 6. W. QIRIFFIN. 

The pearl-ahell fisheries of Torres Strait belong to the colony of 
Queeneland, and are situated 1,500 miles from Brisbane and more than 
2,000 miles from Sydney. Torres Strait is about 80,miles in width, 
and separates Queenslmd from the island of New Guinea. Tho navi- 
gation of the strait, altliough said to be safe and practicable, is in fact 
very difficult, on account of‘ the innumera,ble islands, reefs, anti shoals 
scattered about. The chief places at which the fisheries are conducted 
arc Wai Weer, Albany Island, Jervis Island, Endeavor Strait, Friday 
Island, Prince of Wales Islands, and Possession Island. 

Wccge*Y of the men.-A good diver can earn from $60 to @lSO per 
month. He usually signs shipping articles for a period not exceeding 
three*years, a t  a fixed sum per month and an intereet in the catch or 
lay. Mr. Bayne, of Sydney, the owner of an important station at  
Prince of Wales Islands, who for many years has been engaged in 
pearl-shell fishing, states that several divers in hi& employ have earned 
as much as $300 per month. The divers and crews are composed of 
South Sea Islanders, Maltbye, aqd a few Chinese and Lascars. 

The diver is the captain of the boat, and tho other nien obey his 
orders. The duties of the tendsr consist in waiting on the diver, help- 
ing him to dress, and looking after hint while in the mater. The pay 
of the tender is from $10 to $12 per month, with a small interest in the 
catch, generally from one-sixtieth to one-eightieth part of the %he of 
the shells. Each of the vessels generally has oue diver and four tend- 
ers, mho composc the crew. The tenders are engaged on regular ship- 
ping articles, and are paid off ,like any other merchant seamen. 

Mr. Henry M. Chester, the resident magistrate a t  Thursday Islnud, 
Bays, in erecent reporb on the fisheries, that the natives are never over- 
worked, and that they are always well fed and kindly trcated. He 
further says that paymbnt is usually made them in blankets,. clothing, 
knives, hatchets, and beads, and that whenever they are dissatisfied 
with what they receive they seek other employment. Mr. Chester is 
of opinion ,that the competition for their services is of such a character 
aa to secure for them fair treatment. All the available adult popula- 
tion of the island are employed as swimming divers, under (i the mas- 
ters and Rorvants’ &ct,” and while thoir pay is small, it is made in tho 
presence of the local authorities, and all the old men, women, e n d  
children receive food in eeason8 of scarcity. Mr. Chester admits, how- 
ever, that tho occupation of n diver is c1;tngsrous find not a t  all condu- 
cive to longevity, but adds that the loss: of lifo au~03g tlie natives from 

. 

Bull. F. 0. 86----28 
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such causes is more than counterbalanced by the abundant supply of 
wholesome food given them, and by the decrease in infanticide and 
other savage practice8 to which they wera €ormerIy addicted. 

Nethods of $shing.-The incthod pursued in pearl fishing is for a num- 
ber of vessels to start out together and fish on the same ground. Each 
vessel carries supplies to last a Sortnight. When in about 8 fathoms of 
water, if the tide is slack, the diver will jump overboard. His boots 
are heavily weighted with lead, so as to hasten him descent. Upon reach- 
ing the bottom he walks leisurely along until he comes to a patch of 
shells j then he signals to the boat to cast anchor. He carries with him 
a sack or bag to hold the shells, and as soon as it is filled it is lifted 
up: emptied'out, and sent down to him again, he being able to remain 
under water several hours a t  a, time. Some divers remain down from 
9 o'clock in the morning until 5 o'clock in the afternoon. 

The pearl-oysters lie on the ground, with the shells partly open, and 
great care is required in handling them, for if touched in the wrong 
way they will close upon the hand like a vise. Accidents of this kind 
not infrequently happen to inexperienced divers, who are obliged to 
signal those above to lift them up and remove the pearl-oyster from 
thefr hands. 

The monsoons which blow in the strait from May until the end of 
September are often so severe that boats have to lay up for as much 
as ten days a t  a time. The averagecatch for each boat is from 1 to 14 
tons of shells per month, Unlike the fisheries in Ceylon and the Persian 
Gulf, there is little or no difficulty in collecting the shells, Sor they either 
lie loose on the ground or are only partially buried in the mud or sand. 

The fislieries oiz' the coast of West Australia, and especially a t  Shark 
Ray, produce the triie pearl-oyster (AvicuZa mwgu&Vwu). For il long 
time this shell W:LY supposed to be valueless on account of its thin and 
fragile structure, but now there is a great demand for it both in Anierica 
and in Eui'ope. It is especially prized by the French and German 
artists €or fine iulaid cabinet work. 

The young or chicken shell is tlie best, and commands the highest 
price. When tho pearl-oyster is fire or six years old the tihells become 
blistered and wormy, and i t  is said that tho oyrjter dies ahout the age 
of seven years. The divers in fishing make n o  eEort to select any par- 
ticular shell, but take every one that they can get, exen the dead shells, 
which have the least value of' any, on account of various blemishes, rot- 
tennem, lack of luster, &e. Pure-white silver-edged shells are t h e  best. 

The oysters in the West Australia fisheries are generally obtained by 
passing an iron dredge over the barilis, but divers aro also employed. 
Pearl-oysters are gregarious in their habits, and wlienover one is met 
with i t  is almost certain that numbers of others will be Sound in the im. 
mediate neighborhood. 

Divers are expert swimmers, and they go down to B depth of 4 or 
ti ihthoms, where it ia said some of them can remain two minutes. 'rho 

. 
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occupation is an unwholesomo one, and soon produces deafness and dis- 
eases of the chest and Iungs. Blood not in€requently flows from the 
mouth, ears, and nostrils after the usual dip of forty or fifty seconds, 
which is repeated fifty or sixty times a day. The men also run the risk 
of being eaten by sharks, although death from this cause is not apt to 
occur except in untried fishing-grounds, as the noise of the divers is 
almost certain to drive the sharks away. 

The pearl stations.-All the pearl-fishing stations in Torres Strait 
bear a very close resemblance to one mother, and consist of a small 
but nice-looking- residence for the maneger and 0110 of less pretension 
for the men, a warehouse for storing provisions, &e., and several sheds 
for drying the shells. Before the shells are brought to the station the 
boats usually run into land, and the men open tihe oysters, take out 
the pearls, if any, and throw the soft parts overboard. The shells are 
then roughly cleaned and stowed under the hatches. A t  the end of 
the voyage they are taken to the station, where they are counted and 
thoroughly cleaned. The shells are then assorted and dried, and after 
the outer edges are chipped off they are packed in cases, each case 
weighing from 270 to 300 pounds, and are ready for shipment. 

No systematic effort has yet been made to collect pearls at Torres 
Strait, and such as aro found become the property of tho men, who so- 
Crete them in various ways, often by swallowing them. Some very fine 
specimens of pearls about the s i z ~  of a hazel-nut, and of remarkable 
beauty and clearness, have recently fouud their way to the market from 
Torres Strait. Other specimens-of a much larger sieo have been found 
there, but they were imperfect in shape and eolor. 

Formation of pearls.-In oysters aged four years-which are judged 
by the shells, weight, and appearance-the best pearls are found. The 
shell, like t h e  pearl, is formed by the secretion of the animal, and is 
composed of animal matter and limo. The iridescent hues on the in- 
side of the shcll are occasioned by the edges of the thin, wavy, con- 
centric layers overlapping one another and reflecting the light. The 
minute furrows, containing translucent carbonate of limo, produce a 
series of more or less brilliant colors, according to the angle at which 
the light falls upon them. Occasionally some of the finest pearls are 
found loose in the shell. As many as one huhdred pearls have beon 

' found in one oyster, but of littlo or no value. The pearls of the young 
oyster are yellow, and in ,the older oyster are of a pinkish hue. 

The we of pearl-sl~ells.--The pearl-shell8 shipped from Australia to 
tho United States and Europe are used priucipally for the manufacture 
of knife-liaudlos, shirt-buttons, &e, Considerable quantities are also 
used for papier-maoh4 and other ornamental work. The pearl buttous, 
shirt-studs, &e., now made in the United States are said to be the best 
and chertpest in the world, a fact due in great measure to tho care uded 
in selecting the material and to tho irnproved methods of cutting. 

, 

73. S. CONSULATE, rslydwey, New So&h Wales, April, 1855. 
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137.--KEPORT OW MIAD PEZKOPABAI'ION ON THE YQTORIAO K B V E R  
I D W B P H N G  T B P E  WEAHON O B  1880. 

B y  RPARSPEALkr McBONALQ. 

The organization and conduct of tho work was the same, in general, 
as during the season of 18SB. The facilities for collecting eggs were 
greatly improved by substituting for the launch heretofore employed in 
t h e  collection fierrice t he  small steamer Lilla, chartered for the season, 
but a t  the dose of tho season purchased by the U. S. Fish Commission, 

Theeggs collected from the fishing-shores and gillers were transferred 
to the fielcl station at  Port, Washington, where they were kOpt and de- 
veloped until 'hardeueil, so as to permit safe transportation to Central 
Station, Washington. Were the hatching was completed, and the dis- 
tribution of the fry conveniently made by car and messenger service, 
Several million eggs mere retained and hatched a t  Port Washington 
for stocl~ing waters in the immediate vicinity of the station. 

COST AND RESULTS O F  THE WORK. 

For the conduct of the work, in accordance with the program sub- 
mitted and approved, t h e  Commissioner authorized an expenditure not 
to  exceed $5,000. A t  Port Washington Station the actual cost of col- 
lecting, developing, and transporting the eggs was $2,879.90; at Cen- 
tral Station, for hatching and distribution, $916.55 ; total, $3,796.46. 
The total number of eggs obtained was 36,368,000, sud the losses during 
incubation mere 6,G25,000, leaving the aggregate numbsr furnished for 
distribution from the Potomac Rirer stations 20,737,000. The percent- 
age of loss during incubation was 18 per cent, and shows marked 
improvemeut over the results of previous seasons. The cQst of produc- 
tion was $187.66 per million, or 7s shad for each cent of expenditure. 

FORT WASHINGTON STATION. 

O p  March 2G the station was occupied by a small force. Tho men 
, were employed in tarring and rigging the seine, cleaning up tho shore, 

and getting everything in readiness for active work when the run of 
shad should begin. 

The first haul of the Commission seine was made April 12, and the 
first ripe fish was taken on ths  16th. The run of fish steadily increased 
from that time to the 22d, as did also the proportion of ripe females. 
On the afternoon nnd night of the 22d of April 3,503,000 shad eggs were 
taken and impregnated. This mas the maximum number taken in one 
day during the season. The period of maximum production was from 
April 20 to 27, inclusive; the total production for the period referred to 
being 16,017,000, or nearly one-half of the entire number obtained dur* 
ing the sewon. 
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Phe eggs which mere hatched and planted in local waters (3,164,000) 

and forwarded to  Central Station (33,208,000) were darived as follows: 

From the Fish Commission seine et Fort Washington - - - -  - -  _ _ _ _  _ _ _ _  ___. 11,848,000 
From Chapman's Point hauling-seine . -. -. . - - - -. - - - - - - . -. . - - - - - - -. - -. 5,506,000 
From Ferry Landing hauling-seine .. -1.. .............................. 4,349,000 
From White House hauling-seine ...................................... 1,487,000 
From Stony Point hauling-seino ....................................... 2,191,000 
From the gillers - - - - -. . - - - -. . -. . -.. - -. . -. __. . - - - _ _  - - __. . - -. - - 10,981,000 

Total ........................................................... 3G, 362,000 

The records of the Commission seine fished on tho Port; Washington 
reservation have been earefully kept, and are here published, so ata to 
preserve .important data in a shape accessible to fieh-culturists gener- 
ally. These shorn the fluctuations from season to season, not only in 
the aggregate catch of shad on tha S a m  shoro, but also the variations 
in the proportion of' males to females, iu the time of maximum run, and 
in tho date a t  which the proportion of ripe fish reaches its maximum, 
and the interval during which the largest numbors of eggs are taken. 

-- 

Record of scine-hauling at Fort Tadhigtotb &ora during the 8ea8om of 1886. 
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A comparison of the records of the seine-hauling in 1855 and 18S6, 
for which seasons only we have reliable records, affords contrasts as 
interesting as they are perplexing. These may be summarized as fol- 
lows : 

1885 .____.._.._._______. ._...______.._.__. 
1880. ............................. ~ ....__. ?7!: I Mny 10 I Mny 5-11 

14.1 Apk. 2:! Apr. 20-27 

A considerable proportion of tho excess of males was made up of 
small two-year-old buck shad,” called by the fishermen (( skimmers,’r 
which, being too small to count, aro sold by the bunch. Tho preponder- 
ance of these during the season gives promise of an increased run of 
full-sized spawning d6h in 1887. 

Transportation of eggs.--Tho transfer of impregnated eggs from Fort 
Washington to Central Station was made by the steamer W. W. Coreo- 
ran, plying daily between Washington and Mount Vernon, the trans- 
portation being uniformly made on trays, by the (‘ dry method,” insu- 
guratecl by me in 1881. The total uumbcr of eggs forwarded from Fort 
Washington Station was 33,208,000. Of these 4,325,000 died in transit.. 

CENTRAL STATION. 

The total number of eggs received in good condition, the number of 
eggs and fry distributed, and the average percentage of loss in hatch- 
ing are given in the following summary for the season of 1886 : 
Eggs transferred to other stations, - - - -. - - - - -. . - - - - - - - . . . . - - - . 
Fish distributed. -:. - - - - - - - - - .. -. . . . - - - - - - - - - -. . - - - - - . . .. . . -. 
Eggs lost in hatching, 7 per cent.. ---. .-- --. .- - -  - - - -  - -  - -  - - - - - - _ _  .. _ _  _ _ _ _  

. -. 1,586,000 
21,997,000 
1,700,000 

Total eggs received dive from Fort Washingtou. - - - -, . - - _ _ _  - . - - - - - 28,383,000 
The records of the station contain a history of each lot of eggs re- 

ceived from tho Fish Commission seine, giving the temperature of im- 
pregnation, the maximum, minimum, and meau of water temperatures 
during the period of incubation, and the percentage of loss in hatch- 
ing, data which it is important to preserve for reference, but which it 
is liarclly necessary to publish. 

Compwison of thl: catch of 1555 and lSSG.-The catch of shikd in the 
Potoniac varies greatly, from one aeason to another. Tlie aggregate 
number” taken in 1885 was 157,G07; in 1SSG i t  was 276,422, the increase 

- -. . . 
---- 

* See report# of Gwynn TImriB, inspector of lurwjiiu proclu~b~, in IJ, S. F. C. Bulle- 
tis, VOI. v, p. IN, cud VOI. vr, p. 202. 
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lBS. -OATOII  O P  8HAD IN OONNECX'IOUT FOPI 1885. 

B y  RQBIEIRT B e  CIIALKER. 

The statistics and other information about the catch of shad in the 
State of Connecticut for the year 1SS6" are as follows: 

POUND BIYHICIUES. 

From the month of tho Connccticut River to  New I-Iovcn Earbor : 
15 traps in Soybrook .. _ _  __. .__. . _ _  __. . - __. ._ _ _  _ _  . _ _  - - - - _ _  - 44,400 
22 traps in Wcstbrook . - - - -. - -. . - . _ _  . - . - __. -. . - 52,700 
12 traps in Clinton _ _ _  .__ .____. _____. _ _ _ _  ..___. ._____ ._____ ._.. 26, 000 
13 traps i n  Madison _ _  _ _ _  .__. ._ - _. - _ _ _  - _. __. _.__ _ _ _ _  . _ _ _  ._._ 8,400 
7 t r a p  in Guilford .____. ._____ ...__. _ _ _ _  _ _ _ _  _.__ ___. _ _ _ _  ___. - 1,500 
7 traps in Branford ..._ .___ _ _ _ _  _ _ _ _  .____. ._.._. _ _ _ _  _.__ _____. 6,500 
3 traps in East I-Iaven. _ _ _  . - _. . - - ___. - ___. __. - ___. . _ _  _ _  ._ 1,800 

Total shore fisherice. .__ ._ _... _ _  .__ ._ ___. ._ - _.. _ _ _  .__ - - ___.__ 141,300 

Total oatoh of shad in the Statio- _._. _ _ _ _  .__.._.__- --_-.. - - _ _  -.-_ 269,400 

This year's catch in the Thalnes is about double that of 1SS4, aiid has 
been gradually increasing for nine years, while in  the Qninepiec the 
catch is only about one-half a8 great BH in 1854. In the Bar~iiington 
River, a branch of the Connecticut, there mere taken in hauling-seiues 
3,400 shad, which +re included in the report on tho Connecticut, 

The fishermen on all the rivers of the State report that the pollution 
of streams by factories and sewerage is yearly destroying groat quan- 
tities of young fish of all kinds, especidly shad. One net owner on the 
Eousatonic says that he has seen 4' a ton of young shad a t  o m  t ime float- 
ing down the river." It is tho opinion of dioro fishermen that the con- 

__I_- 

* For catch in 18% ROO Fish Caniniiwion 13nllet8in for 1886, pago 207. 
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strqction of jetties and breakwaters chen ges the movements of the ebad. 
The breakwater at the entrance of New Haven Harbor has so changed 
the courw of the fresh water from the Quinepiac River that it now 
near3y a11 flows east, along the Brauford shore, the result of which is 
thought to be a greater catch of shad in that vicinity. For imtance, 
the first pound eastward caught 3,500 shad the past season, the average 
yearly catch before the building of the breakwater never having ex- 
ceeded 500. The construction of jetties at the mouth of the Connecti- 
cut River causes a distribution of fresh water farther to the westward, 
and therefore a marked increase in the catch of shad in Clinton and 
Madison. - Shad fishing in the Connecticut River commenceQ about April 20, 
somewhat later than usual, and from that time until May 25 was re- 
markably good and the Rhad very large. After that date until the close 
of the season there was a marked falling off. It wa0 thought t h a t  this 
was caused by the unusually small supply of fresh water in the rivers for 
that season of the year. The first shad was caught in a gill-net in the 
Connecticut River, 4 miles fro,m its mouth, on April 18, the temperature 
of the water that day being 480 Falir. The same day two shad mere 
caught in a pound G miles west of the mouth of the river. As is usut~,lly 
the case, no shad were caught directly at the mouth of the river till six 
dayslater. The heaviest run of the senson was on Nay 11 and 12. 
The highest number caught in one pound was 1,500 at one hard. 

The contract price for the season was 20 cents apiece, delivered a t  
the shipping points. The following are the dailyprices per shad a t  the 
mouth of the Connecticut River for those not sold by contract: " 

May 2-5 .................................. 
May 1218. ............................... 
Yajr18-20 ................................ 
Ma; 20-26. ............................... 
Ma> 20diino 1. .  ......................... 
June 1-20 ................................ 

May 6-12.. ............................... 

Date. I Price. I /  Date. I price. 

$0 26 
YO 
20 
15 
10 
15 
26 

I-ll I- 

Yoar. 
- 

1880.. ................................... 
1882. .................................... 
1888 ..................................... 
1881. .................................... 

April 18. .................................. 
April 21.. ................................. 
April 22.. ................................. 
Aprjl23-27.. .............................. 
April 19-21. ............................... 

Ap1?127-?O ................................ 
A nl 29-May 1. ~. - - - -. . -. -. ~ - -. . ~ ~. . - -. 
&y 1. .................................... 

Catch. Yoar. Catch. 

ZOO, 000 1884. ................................... 160,100 

272, 900 
361, 070 1886 .................................... ioo,i~oo 
177,308 Avorege ......................... 235,803 

$5 00 
1 00 
80 
70 
GO 
30 
25 
30 

From May 1s to June 1 fern could be sold onaccount of thedull  
market, and they had to be salted. 

There is only one section in the State from which a regular report of 
the shad catch has been made during t h e  past six years, and it is within 
these limits that the greaterproportion of $he shad of the State is talcen. 
The catch for this section is as €allows: 
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Year. 

1860 ...................... 
1857 ...................... 
1858. ..................... 
1800.. .................... 
1861 ...................... 
1862. ..................... 
1803 ...................... 
1864 ...................... 
1865 ...................... 
1806 ...................... 

1859 ...................... 

The section covered by the above tablo exteuds from Deep River, 
situated on the Couneaticut Biver, 10 miles from its' mouth, to Madison, 
18 miles westward on Long Island Sound. 

The following table shows the annual number of shad talzeii during a 
period of thirty years by a single pound.net located about G miles west 
of the mouth of the Connecticut River, near Westbrook, a t  a station 
called Money Point, the location of the net being the sanie each year : 

- 
Shad. Poor. Shad. Ponr. shad. - ._ 

8,043 1807 ................... 12 600 1878 ..................... 4,580 
5,183 1868 .................. GI: 000 1870.. ................... 18.176 
6.111 1860 ................... 11,000 1880. .................... 13, :7.i 

6,000 1871 ................... 13,5U8 1888.. ................... 8, ti I7 
0,100 1872 ................... 8,271 1883 ..................... 6,%10 
6,863 1873 ................... 7,343 1884.. ................. 7.200 
10,730 1874 ................... 0,200 1885.. ................... 7, h88 

81410 1876 ................... 11,041 Total ............... 291,297 
l0:504 1877 ................... 30,465 ATerngo ........... Q,7lO 

a, 000 1870 ................... io, 558 1881 ..................... io, sun 

12 205 1876 ................... 20,037 -- 
_ ~ _ _ _  

109.--REPORT ON EXAMINATION O F  t J b U P S O I D B  H B O M  U A R P  
PONDS.  

B y  TARLETON H. BEAN, 

Cupator, Dapartrnmt of Pialwa. 

I have today re-examined the Clupeoids which wore sent over in 
Iarge numbers from the carp ponds in November autl December, ISSEi, 
and desire to present herewith a brief report upon them. 

Most of the fishes received on the 28th of Novcrnbor wer6 glut ale- 
wives, Clupea mstivalis. I selected out of the lot 3 Bpecimens, catalogue 
NO. 37380, and 43 specimens, XO. 37331. These examples range from 
5 to G inches in length. There was 0110 specimen of the branch alewife, 
Clupea vernalis, 4$ inches long, NO. 37379. Tliere WOYO also S shad, 
Olupea sqidissirna, varying from 4 to G iuches in length, No. 37378. 
only two of these shad were of tho shorter length. 

We dici not preserve all of the fifilies sent over, but the staterneut 
already made will show that the great 11la8s of tbem wero glut alewives 
asd that the peraoutitga of shad was amall, 
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On the 10th of December, 1885, Mr. Hessel sent over upwards of 
7,000 Clupsoids, consisting almost entirely of shad. Iu a half-gallon 
jar, selected. at random from the mass of the fish and  preserved in al- 
cohol, I have counted 48 shad, catalogue No. 37401., ranging in length 
from 4 to ii inches. Thirty-four shad, No. 37403, in another jar, varied 
in length from 3% to 5 inches. Another jar contained 17 shad, No. 37404, 
measuring about the same as the preceding. The total number of shad 
selected is, therefore, 107. With them were received 13 specimens of 
the glut alewife, Clupea a&ivalis, Nos. 37402 and 35405, varying in leugth 
from 5 to 59 inches. 

On the 10th of November, 1885, Mr. Hessel sent’ over a shad, No. 
37368, measuring 49 inches in length. On July 24, 1885, we received 
from the carp ponds a shad measuring 25 inches in length, No. 37406. 

Shad have been obtained in the United States carp pouds before last 
year; for example, on November 6, 1580, me received a lot, of which I 
preserved 23 individuals, No. 26410, ranging in length from 6 to Gft 
inches. There has not, however, been such a multitude of shad iu the 
carp ponds until last year, as far as our observation goes, and we are 
justified in believing that this mass is the result of an experiment by 
001. M. McDonald, in April, 1885, at which time about 10,000 young 
shad were introduced into one of the ponds. 

The shad taken in the carp ponds in November of last year represent 
about the maximum 8ize of the species at the time of the fall migration, 
as will be seen from reference to the specimens mentioned below. 

On September 20,1574, Dr. J. D. Hyer sent to the Museum a shad 
taken in the Potomac ‘at Washington, No, 15238, measuring 6$ inches 
in length. These ’November shad, taken in the carp ponds and in the 
Potomac, correspond in size with individual8 sometimes tttlren in the 
river in the spring. On the 26th of April, 1884, the Fish Hawk ob- 
tained 2 shad, No. 37030, at Pork Spit, measuring 59 and 6% inches in 
length. 

Shad of smaller size are also found in the Potomac late in the fall. 
On the 26th of October, 1851, 001. M. McDonald obtained some speci- 
mens, No. 29092, of which 12 are preserved, the smallest measuring 3 
inches and the .largest 4 inches in length. These in all probability rep- 
resent a late spawning of the spocies, and the larger examples previ- 
ously referred to an earlier one. 

In  connection with this examination of the shad from the carp-pond8 
I have again studied a bottle of “whitebait” received from New Yorlr 
Bay in May, 1878, and find that 8 of the fish, No. 21258, are Clupea 
am%valis, ranging in length from 3B to inches, and 2 a m  shad, Clupea 
sqidissima, No. 37400, measurintl; 4 inches and 4if incheg, respectively. 
1 mention this here in order to bring out the fact that the time at  which 
shad may be found in salt water is subject to great variation. 
U. 5. NATIONAL MUSEUM, 

Wmhington, D. (I., Jmuary 4, 1886, 
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L30.-ON ‘FIXE J~RTIFPCPAL P R O P A G A T I O N  A N D  CULTIVATION O F  
OYWTERW PN FLOATW. 

B y  Prof. W. IL, 1BBOOK.S. 

[From Johns Hopkins Univorqity Circular, Vol. V, No. 43.3 

Without expressing any opinion as to the value of the process of 
“fattening” oysters by placiug them for a few days in cars floating in 
fresh water, I wish to point out that there is no similarity between this. 
process and the process of propagation which is here described. 

My attention was first called to the value of floating cars in oyster 
culture by Mr. William Armstroug, of Hampton, Va., Rho informed 
me, in 1514, that “seed” oysters which he had placed in aoating cars 
in the mouth of Hampton Creek grew more rapidly, and were of a bet- 
ter shape and more marketable, than those which grew from seed planted 
on the bottom in the usual way. 

One of the results of my study, in lS79, of the development of the 
oyster was the discovery that there is a period of several hours, imme- 
diately after the embryo acquires its locomotor cilia, when it swims at 
the surface, and this is the period when it is smopt into contact with 
collectors. As soon as tho shell appears the larva is dragged down by 
its weight, and either settles to the bottom and dies or swims for a time 
near the bottom. The tendency to swim at the surface is an adaptation 
for securing wide distribution by means of the winds and currents, 
~ h i c h  sweep the young oysters against solid bodies which may serve 
p r  attachment; and the greatest d p g e r  to which the oyster is exposed, 
at any part of its life, is that it may not, at the swimming stage, find a 
cleau, hard surface for attachment. 

As it is microscopic and only about half as thick as a sheet of thin 
paper, i t  may be smothered by a deposit of sediment or mud so light as 
to be invisible, and most of the failures to get a good “set of spat” are 
due to the formation of a coat of sediment upon the collectors before 
the young oysters eorn6into contact with them. ~ 

It oocurred to  me this summer that this danger could be entirely 
avoided by the use of floating collectors, for little sediment can fall on 
a body which is close to the surface of the water, and most of this will 
be swept away by currents, which will, at the same time, sweep the 
swimming embryos down into the collector, and thus insure an early, 
abundant, and successful reset." 

I ~ccordingly constructed a floating car, made so a6 to permit the free 
circulation of the water. This was filled with clean oyster-shells hnd 
moored in the channel in front of the laboratory at Beaufort, N. C., on 
July 4. As all the oysters in the vicinity mere in very sljallow water, 
they were nearly through spawning, and the conditions were therefore 
very unf‘tworablo; but, notwitlietanding this, I immediately seoured 



good “set:’ and the young oysters grew with remarlrable rapidity, OIL 

aocouut of the abundant supply of food and fresh mater which gained 
ready access to all of them, and the uniform temperature which was 
secured by the constant change of mater. 

This method of oyster culture may be applied in many ways, of which 
the most obvious is the production of seed oysters for planting. 

The seed which is used for planting in Maryland andVirginia, as well 
as in Delaware and further north, is now procured from the natural 
beds of our waters by tonging or dredging, and as the demand for oya. 
ters for this purpose is certainly one of tho elements which have led to 
the depletion of our beds, there is a widespread feeling that the expor- 
tation of L b  seed)) should be prohibited. 

By a small inves1,ment of capital in floating collectors any one on t ids  
water could easily raise large quantities of much better, cleaner seed 
than that which is now procured from the natural beds, and if the laws 
permitted the sale and transportation of this seed without restriction a t  
the season when the demand exists, it could be sold at a profit for less 
than the cost of tonging. 

Northern planters could also raise seed for themselves by construct. 
ing floating collectors in the warm water of the sounds of Virginia and 
North Carolina, where the length of the summer would permit several 
collections to be made in one season. The oysters thus reared are largo 
enough for planting in five or six weeks, niid in the latitude of Beaufort 
there is an abundance of spat from the micldlo.of April to the 1st of 
July, and it can be colleetcd until September. 

The method may also be used by planters for collecting their own 
aeed, especially in regions remote from a natural supply. If there are 
no oysters m a r  to  furnish the eggs, a few spawning oysters may be 
placed among the shells in the collector, after the French method, to 
supply the 6‘ set.)) 

It can also be used for the direct production of marketable oysters, 
especially over muddy bottoms and in  region^ where public sentiment 
does not permit any private ownership of the hottom. 

As food for the oyster is most abundant at the mouths ofmuddycreeks, 
where the bottom is too soft for oyster culture by planting or by shell- 
ing, this method will have especial advantage in such places, for there 
will be no danger of sanding or of smothering by mud a t  the surface, 
and there is no limit to the number of oysters which can thus be grown 
on a given area, for tho free current of water will bring food to all of 
them. 

The very rapid growth will more than compensate for the cost of tho 
floats; and Mr. Armstrong’s experiment shows that, in addition to all 
these advantages, the oysters are of a better shape, with better shells, 
and more markotable,than those grown a t  the same placo on tho bottom. 

Finally, this method will do away with the necessity for a titlo to tho 
boftom, and will thus enable a fewenterprising men to set the cxamplq 
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OS ojster culture, and, by the education of the community, to hasten the 
timo wheu wiser laws will reuder our natural advautAges available for 
the benefit of our peopIe. 

The most economical method of constructing floats must, of course, 
be determined by practicsl experirneuts, but a float constmctod by con- 
necting two old t;hip-uasts together by string-pieces, with a bottom of 
coarse galvouiecd iron netting, would hose sufficient buoyancy and 
enough resistance to wnter to support a large quantity of submerged 
shells and oysters for two or moro seasons, and a coating of copper &tint 
each year would protect the timbers from worms. 

Tho floats should bo open at  the euds,to permit free circulation, aud 
they should be moored in such a way as to swing with the current. 

131.--WOME O B  TIEE LPFE-NEEDS O F  FISH.‘ 

B y  Dr. O T T O  ZACHARIAS. 

Water is the main condition of the life and well-being of fish. ‘fie 
water should contain food in the shape of infusoria, snails, worms, and 
insect larva, but people trust to  kind-nature to furnish a constantsup- 
ply of these. In  the vast majority of cases this confidence is somewhat 
well placed, but as a general rule nature will supply only tho absoluto 
needs. If a good harvest of fish is to be 8 certainty, the ueedo and 
habits of fish should be thoroughly studied, and car0 should be taken 
to remove ererythiug which will interfere with these needs and habits. 

Fish breathe through their gills, which consist of four double rows of’ 
cartilaginons leaflets. The blood-vossels distribnteil through them give 
to the gill& a bright red color. Four bony arches suppor’t the double 
lamella, which exercise their ,important fiinctions under a piece of’ horny 
skin celled tho ‘( gill-cover.” For the purpose of breathing the fish 
passes water into the branchial chamber ; here it comet3 in coutact with 
fringe-like leaflets, whioh it supplies with oxygen. The water makeo 
it8 escape by the gill-opening. If you take a fish out of the water its 
breathiug process is iuterrupted, the gill-leaflets begin to shrink, :in4 
become dry, when they are unable do absorb the needed air from tho 
atmosphere. 

Any one who hm oaref’ully examined the gill-fringes of a Tvhiting or 
pike must be convinced that these tender organs will be injured by 
muddy or impuro water, just as our lungs are ilijured by inhaling bad 
air or air filled with particles of dust. The first point to be observed, 
therefore, ~hould be to prevent water, in which fish ;lro to bo kept, from 
becoming impure by the refuse from factories, mines, &c. Refuse float- 
ing in the water mill exercise some chemical, bllt priucipaIIy a mechsn- 
i&, influence by constautly irritating the respiratory organs. In  this 

Froin iKMlei l imgen &a FeatpmzLaaiedtn 
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respect the refuse from wood-turning establishments must be considered 
as dangerous, for the fine particles of wood-fiber will easily adhere to 
the gills and Sorm a basis for fungous growth. This may easily aEect 
the eritire fish, and if a river contains a great quantity of small particles 
of wood-fiber, there is danger that all the fish in it will perish. Trout 
are particularly liable to be affected by this kind of refuse, and many 
cool and clear'brooks would contain a mnch larger number of these fine 
salmonoids if there wore fewer paper factories and wood-turning estab- 
lishments in their valleys. If the refuse contained in the water is not 
of a soSt and flaky character, but is hard, the fish are exposed to hurtful 
influences of another kind. One of our most prominent zoologists, the 
late Professor Von Siebold, of Munich, has proved that fish kept during 
continued rainy weather in a fish-tank, through which passed the water 
of a brook rendered impure by mud containing small particles of quartz, 
became totally blind. In this case the constant mechanical irritation 
produced by small particles of quartz had caused inflammation in the 
eyes of the fish. They fiad also received actual injuries in their gills.* 
.It will be evident that water, as well aerated as possible, and as clear 

as possible, is the first and self-evident condition required wherever ra- 
tional fish-cul ture is to be carried. on. The water, however, is not merely 
the medium of- breathing, but is the bearer of food t o  the fish. If they 
are to prosper and increase they need a superabundant quantity of food, 
consisting mainly of living organisms. These in turn need food them- 
seives. But this can be furnished only if the banks are fringed with 
aquatic plants and if the mud mttling a t  the bottom contains B great 
deal of humus, so that it may form a food-supplying substratum for 
numerous microscopic alga (Desmidiacecxr, &e.). All the numberless in- 
Susoria and lower crustaceans (varieties of Claclocera and Cyclops) con- 
tained in our waters find their food in this microscopic vegetation, and 
are, thereforu, directly dependent on it. As the young fish live princi- 
pally on the above-mentioned crustaceans and infusoria, i t  is evident 
that anything which causes a decrease in the vegetation of the waters 
(beyond a certain degreo) must exercise an injurious influence on the 
life and increase of fish. The various organisms in nature are depend- 
ent upon each other to a wouclerful and cornplicated degree, and the 
great in nature is by various ways and means connected with thusmalleet. 
When we see refuse and impure fluids from a factory pass into the 
beautiful clear water of a brook, we think in the first place only of the 
direct injuries to which fish will thereby b? exposed. But the indirect 
iujuries are much greater, because they extend not only to the present 
generation, but to the organic conditions of life, which, if endangered, 
will make it questionable whether any fish will in the future be able to 
live in such water. By the settling of insoluble mineral particles at the 
bottom of a iiver its microscopic vegetation is gradually killed, and the 

e From a va1u:iblo ~iamphlot 011 the pollution of wator, by Dr. Louckart, tho fatuous 
---- 

Loipsil: naturalist, publiulicd by Frivilrich Scboll, ICassol, 1880. 
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imniediate consequeuco of this will bo that those aiiiinals which live ou 
fresh or decayed vegetable matter will disappear. 1i1 coiisequence of 
this the young fry, if any is raised, is insufficiently €ed, and compara- 
tively few fish reach sexual maturity. 111 this way the fisk of our brooks 
and rivers are constantly dccreasiug, and, as wo have seen, €ram nat- 
ural causes, ~~1:ich can be misjudged only by persons mho have never 
studied the needs of fish. 

The degree to which the  :~bm~dance of fish in large water areas is 
dependent on very small (partly inicroscopical) auinials, which entiroly 
escape the attentioil of tlie casual observer, may be observed in the 
large diluvial lakes in the north of Germany. Last suminor I investi- 
gated the waters of Holstein, Dlecklonburg, and Pouierania, and am 
able to state, as the general result of my investigations, t h a t  those lalros 
which, among the rural population, had the reputation of being par- 
ticularly rich in ti& were also particularly rich in crustaceans, worms, 
and infusoria. With a fine gauze net one can in a few minutes catch 
myriads of small crustaceans and rotifers, so as to cover tho bottom of 
the net to the depth of over an inch with a thick niass oonsisbing en- 
tirely of diminutive animals. A person mho has not wen the great 
mass of these little animals brought up at a singlo haul has no idea of' 
the enormous quantity of living beings contained in a lake with an area 
of several square milos. An inexliaustible wealth of lifo moves in the 
clear waters of such a basin ; and in exact proportion to tho quantity 
of small crustaceans and infusoria will be the product of fish. / 

132.--CALIPORNIA T R O U T  F O R  THE OZARIK RIOWN'I'AIN R E G I O N .  

B y  MARSHALL RPoDONALPP. 

This species (Satnao iridcus), which inhabits a restricted geographical 
range on tho west coast, has been largely introduced into the streams 
of the Eastern and Middle States through the tbgency of the U. 8. Fish 
Cornmission. In  the spring of 1580, 10,000 eggs of this 8pecios wore 
allotted to the Missouri Fish Commission. These mere hatched out at 
tho State hatchery and the fry plauted in the he:tdwaters of the Gas- 
conade, Osage, and other streams of Southwest Missouri, having their 
sources in t,he clear, cold,large flowing spriuge that abound iu the Oxark 
Hills. Three thousand were planted ill tho headwaters of Spring River, 
a tributary of the Arkansas. 

A careful inspection o i  tho stream, made in tbe SIlmmor of 1888 by 
tho coinmissionor of Missouri aucl others who were familiar with the 
appearance of the rainbow trout, showed the presonee of at  least three 
gonerations resulting from the originill 1IliUlt. The largest in size 
weighed betweon 4 and 5 pounds j those of the sucond size measured 
from 16: to 17  inches in length; while the sources of' the tstream swarmed 
with thousands of the young from 4 to Ci inches iu length. 
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Accepting the indications of success thus afforded, the United States 
Commissioner of Fisheries determined to introduce the rainbow trout 
into the headwaters of all the streams of Missouri, Arkansas, and ths 
Indian Territory, which have their sources in the Ozark Mountains. 
The area to be colonized is more extensive than the famed Adirondack 
region of New Pork. The streams are clear and cold, the temperatare 
of the waters not.rising above 580 in t h e  heat of summer. They have 
every characteristic of good trout streams, and experiment has shown' 
their eminent adaptation to this purpose. It is a wonder that nature 
has neglected so inviting a field, yet we are informed by the Statecom- 
missioners of Missouri that no native species of trout is found in any of 
the streams that rise in the Ozark range. The explanation will prob- 
ably be found when the history of the development of the surface feat- 
ures of the interior of the continent are known. Be this as it may, it 
has devolved upon the Commission to utilize nature's neglected oppor- 
tunities. In  August, 1886, fish 4 to 6 inches long were planted: . 

- 
Place. I No. I . Intribntaryof- 

&bramoo River .............................. 
Oaacouade River ............................ 
Osage Rivor ..... i.. ......................... 
Neosho River.. .............................. 
White River ................................. 

Total 

Sdnt Jamos, Pbelps County, Missouri. ..... 
Newbiirg Mo.. ............................. 050 

Vcrone, Lawrence County, Mlssouri ........ 
026 

Lcbanon,'Lilclede Connty, Missouri ........ 950 
026 

Mammoth Spring, Arkansas. ............... 1,110 

................................................................................ 4,860 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 449 
- 

Vel. VI, No. 29. Washington, Ib. C. ma&*. !24, 1887. 
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133.-NOTEFJ UPON P I Y H  AND THX3 PISHEI~IEY. 

[Extracted ffoni the oELicial correspondelm and compiled by the editor.] 

SEIIPMENT OF SOLES PRON ENGLAND TO Kxw YORK, WITH GEN- 
ERAL NOTES ON SOLES.-The following lllatter M as commullicated by 
Mr. E. G. Blackford, in a let,ter dated New”York, November 5, 1S55, 
and comprises information obtained from Mr. William Little, of 32 
Scratton road, Southend, England, regarding the English soles. Mr. 
Little is the fisherman who attended this shipment of soles, caught by 
himself, from England to New York, which is referred to in the report 
proper of’ the Fish Commission Report for 1855, page xxsvii. The state- 
ment and notes are as follows : 

The soles mere caught in what is knomn as the Swin, on the borders 
of the North Sea, 0% Clackton. This locality is about 25 miles from the 
Thamus ltiver and from 1 to 5 miles from the shore, with sandy bottom 
out1 aatcr from 3 to G fathoms deep. The fish, which mere thought to be 
about six months old, mere captured with a beam-trawl of about l-inch 
mesh and about 27 score meshes to the beam. The vessel mas a small try- 
sail boat of about 14 tons, with a ivell, in  which the fish were placed as 
soon as taken. Some of the fish had been in the well for several dajs be- 
fore being placed in the c;m. The soles mere ahipped a t  Bavarick for 
Liverpool, being distributed in thirteen cans and jive tubs. The cans 
held about 1 cwt. of water and the tubs about 2 cwts. each. The tubs 
mere built espressly for carrying fish, aud had been used for that purpose 
in  sending fish to the London market. - The water used was of a temper- 
ature of 43” F. The fish were ten hours on the road to Liverpool, where 
they arrived in excellent condition. Those in the cans mere here trans- 
ferret1 to four large tubs, each holding about 4 cmts. of water, which had 
been taken out a t  sea, These new tubs mere rough, and had been 
used for beer prcriously. Tho soles mere put on board the Cunnrd 

‘ steamer Gallia, whioh sailed from Liverpool on Saturday, October 24, 
1SS5, at, noon. A t  4 p. in., as soon as good clear mater could be ob- 
tained, the water was cliangecl on tho fish by alloffing a stream from 
the hose to flow gently into the tubs and overflow for a little timo, care 
beiug exercised not to  disturb the fish much. The mater was ;%gain 
changed twice on Sunday, when the fish were Rtill in good condition. 
Late Sunday afternoon a storm came up, lasting all night and part of 
tho folIo\ving day. For most of tho time tho storm was severe, and on 
Monday morning mauy of the fish were found thrown out of the tubs 
upon the deck, some of them being still alire. The motion of the mater 
in the tubs must have been great, as most of the fish left iu them were 
dead, owing to the pounding they had received against the sides, most 

Bull. E’. 0. 86-29 
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of the fish being bruised and scraped severely. Out of the six hundred 
that were shipped only nineteen were left alive, and of these the last 
two died on Thursday, October 20, when in mid-ocean. 

Fishermen sometimes keep the soles, after taking them from tha 
trawl, alive in the wells of their vessels for as much as eight or tru 
days before they are sent to market j and it is not, a rare thing to fiud 
soles alive after lying for :I day or two Sully exposed on the wet boards 
at the bottom of the fishing-smack. This shows that they are not a 
particularly delicate fish. The fishing time for them is from April 1 
to the early or middle part of October. Small ones are generally talreri 
early in the season, and large ones later on. The largest soles are 
taken in the North Sea, in water deeper than 6 fathoms. They grow 
to about 18 inches in length. Very few other fishes are found on the 
same bottom where the soles are taken, but minnows and shrimps are 
often caught iu  the trawls with the soles. It is not certainly knomu 
upon what they feed, Tho spawning season is after June, or from the 
latter part of J u n e  on, as fish full of roe are taken in May, and others 
that are spent are taken in July, August, Stc. Young of about 1+ 
inches in length have been taken in February. The soles come into 
the mouths of the rivers in spring and ascend as far as the water is 
sufficiently salty, and probably spawn there or along tho  shores. The 
temperature of the sea during summer is about 430 F. The price of 
soles in London ranges from Gd. per pound [12 cents], which is very low, 
to 7s. Gd. per pound [$l.SZ], which is very high. The sole is considered 
the choicest fish in English waters. Among the fishcrmen it is gener- 
ally fried. 

FOOD Pol% sozEs.-&fr. Fred Mather, under date of November 19, 
1SS.5, wrote : 

I offered them @oft clams to eat, and they took the pieces, but invar- 
iably ejected them. Then I considered the structure of their horizon- 
tal mouth, with teeth on the lower side, and it suggested an implement 
for pulling up sahd-worms (Arenicols piscatorium). On followirtg up 
this suggestion I found that the soles come out of the sand about dusk 
or a little before, and hunt for and greedily clevoiir the sand-worms 
that they can find. 

PRESEEVING FISH WITII BORACIC ACID.-A Scotch firm of dealers 
in boracic acid as a fish prenorvative gives the following method for 
preserving various lrinds of white fish, such as haddock, whitiug, &c. : 

The Esh should be steeped (according to their size) from one to  six 
hours in a solution of puw boracic acid, containing 7 ouuces of tho acid 
to overy gallon of water used. After this treatment, pack in ordinary 
fish-boxes, and sprinkle slightly with a finely-powdered mixture of one- 
third boracic acid and two-thirds common salt. The moderate use of 
boracic acid in food may be regarded as even beneficial, while it is cer- 
tainly not injurious." 

* For P mode of treating herring with boracic acid, sae Bulletin for 1886, paga 66. 
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kf’ISHERY XEGULATION I N  ~1ANcxoonIA.-~~e fOllOWing notification 

to  fishermen was issued in !SS5 by the Russiaii Gorernment. Dr. D. 
J. Dlacgowan forwarded a copy, which he had obtained €rom the Rus- 
sian consul-general a t  Shanghai, China: as follows: 

“Pislieries in. Nanchoorin.--Erery vessel goiug to fish in t h o  waters 
of Russian 1\1nncliooria must go into the nearest harbor from the place 
where she has decided to fish, and obtain a permit from the officiel in 
chargu of the harbor or porb, and after she has filled up with fish she 
must return to the same harbor and declare the quantit.j- of fish she has 
taken 011 board, aucl pay duty thereon a t  the rate of about 10 inex ceuts 
per picul,* t o  ]Tit, 6 kopecks perpood, paper money ( 2  kopecks=l inex 
cent; 3G pounds=l pood). The saule regulation is for seiiweed, ex- 
cept that the duty is 5 kopecks per pood in gold. The regulation is 
intended for this year only.” 

Dr. Macgoman adds that the northwestern coasts of the Pacific abound 
with fishes, both in-shore and deep-sea: beyond any other waters of tlm 
globe, and  lhese fisheries are destined to enrich Eastern Siberia, to in- 
crease the food supply of nations, and to afford employment to the inore 
enterprising of our Cape Cod countrymen, as their slrill and daring are 
needed for developing the Manchoorian fisheries, and who, when unoc- 
cupied afloat, as they would be in winter, could act as hunters and lum-  
bermen. 

PREPARATION OF SHRIMPS IN O E ~ N A  -Dr. 1). J. Afacgowan wrote 
from the United States consulate a t  Wenchow, China, August 20,1SSj, 
that common shrimps, when captured, are boiled with a little salt and 
then sun-dried. The larger species (with shells fragile awl crispy) are 
boiled with a dash of salt, sun-dried, beaten in stone mortars with 
wooden pestles, the mass being then placed in tt winnowing machine 
(an aucicnt Chineso article, identical with patented ones in the West), 
when the chitiiious integument is scattered out like chaff. It is a tooth- 
some article, aud fetches 40 cents por catty retail [30 cents a pound]. 
The best preparation of shrimps is a paste propared by grinding be- 
tween stones. 

CARP WANTED IN TASPdANIA.-writing 011 August 19, 1883, nfesW3. 
August Johnson and A. Marchant, of Circular Ponds, Mole Creek-, Tas- 
mania, said : 

17Jo hare 011 our farms lagoons of about 3 acres, creeks and nat- 
ural poncls, with a rery mild climate, and if bp your aid we could stock 
them \vith German carp you would have the hearty thanks of the whole 
colony, who woa~d be benefited by it. 

TVill it be possiblo to forward to this counlr.~, from your Breeding 
ponds, either tho ova or lire breeding fish of the German carp Y It 
takes the San Francisco steamers about twenty-six days to Sydney, 
and €rom there ~ v e  are about three days distant. 

* Ono picul=133& pouiid~. nud 5 kopccks=about 3 cents. 
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The way in which jour Government has piovided for the people, 
sild the way your fish-breeding establishments are managed, may well 
excite the admiration of' other countries. We have in Tasmania a 
salmon commission which has been established for twenty-one years, 
and 3-et nothing is more scarce than fish, although Tasmania abounds 
with lakes, lagoons, and rirers. 

PROTECTION OF SALxoN IN OBEaoN.-Mr. B. F. Dowell, writing 
from Jacksonville, Oreg., on October 14, 1S85, said : 

Although for many years Oregon has passed lams for the protection 
of salmon, &c., I have known of only two prosecutions under these 
laws. I n  157.2 the legislature prohibited the erection .of dams across 
any stream in which salmon or tho migrating fish run, without erecting 
a ladder or fishway, under penalty of from $50 to $500 j and the act 
gave justices of the peace jurisdiction over the ofhnse. Under this act 
a man was indicted at The Dnlles, found guilty, aad fined $50 and costs. 
Recently an action was begun in Jacksonvillein a justice's court against 
E. S .  and J. 0. Trumble for erecting a clam across Rogue River, which 
it was alleged obstructed the ascene of salmon. Oq trial by jury they 
mere found guilty and fined $75 and costs. An appeal was taken and 
the case nest  tried in  the circuit court. 'Elere the contest mas princi- 
pally over the words dam or may " in the statnte, and whether the 
dam was high enough to obstruct the  passage of the fish. The court 
charged thejury that if there mas 8 suacient open way for tlie fish to 
pass easily it would be sufficieut, whether there was or was not a suffi- 
cient open way for the fish to pass up the river. The evidence was 
conflicting about an open may, and the jury found the defendants not 
guilty. 

letter from Port Towneend, Wash., October 10, 1SS5, Mr. James G. 
Swan epeaks of an extract or preparation called algin, which he thinks 
can be made profitably from the giant kelp of' the Pacific. He then 
cites an article by Mr. Stanford whichsap: "The evaporation is eflecteil 
i n  a Riniilar manner to  that of gelatine, in thin layers on trays or slate 
shelves. 'Thus prepared the sodium alginate presents the form of thin, 
almost colorless sheets, resembling gelatine, but very flexible. I t  has 
several remarkable properties which distinguish it from all other known 
substances. It bleaches easily, and under pressure becomes very hard. 
J t  also malies good paper, tough and transparent, but with no fiber." 
I t  is stated also that in some districts of Japan this kelp paper is used 
as a cheap substitute for minilow,glass to light the dwellings of tho 
poorer classes. 

FISH KILLED BY SUFPOUATION.-HO~. John M. Pearson, writing 
from Godfrey, Ill., on November 2,1885, said that in his artificial pond, 
fed entirely by surface water, he mas successful in raising sunfish, crap- 
pies, and black bass, the crappie bein$ regarded as the best patn.fish. 

' 

A PEEPARA'l'ION FROM THE GIANT KELP O F  TIIE ~'ACIPIC.-~U a 

t 
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The minter of 1884-'55 vas very loug and cold, am1 :.lo1igh the ice mas 
freqrientlx cut, the holes quioklr from owr. When the ice melted in 
spring the water was almost covered with dead fish. thousands having 
aied from suffocation. Among the largest were a black bass, IC;& inches 
Iong, and weighiiig, v h e u  found, 3 pounds j i~ criippiv, 139 inches long, 
same weight ; and &L jwk-salulou (Stizoslediu~~i), 14d iuuhes long. 

ATLANTIC SALXON TAILEN IN POTOnlAC ~%IVER.--tlbOU t June 10, 
1883, fish was taken at  Blattawomm Poiut, ou the I'otomao River, 
which proved to be the regn1:ir Atlantic salmon. As i t  m s  probably I 
tho first ever seen from the Potomac, the specimen is of great sciontitic 
interest. [From Iutter of Professor Bairtl to Xr. William E. Stuart, 
June 14, 1885.1 

(hNNECTICU1' Elvm: SALXOXL-'L'~O iirst Comcbcticut lLiver salmou 
of lSSG mas received at Fulton Market the first week in February. It 
weighed lo& pounds and retailed at  $1.78 per pound, making $34.12 
for the whole fish. 

33. Hodge, 8ulwrintendent of the State hatchery at Plymouth, N. H., 
writing on January 8, 18S6, says : 6 '  I took a few thousand landlocked 
aalmon eggs this fall from fish taken in Sunnpee Lake. I think that 
these are the first eggs taken from these fish in waters that have been 
artificially stocked with them." 

On December '3,1SS5, a landlocked salmon, was speared in Squam 
ltiver, 34 inches in length, 9 inches in depth, and weighing 15 pounds. 
The fish mas a male, and when taken was in poor condition, while in 
September the same fish mould have weighed nearly 20 pcyxnds. Much 
larger ones have been captured in Sqnam Lake. This illustrates tho 
extraordinary growth of landlocked salmon in New Hampshire, where 
they hare beeu a success in all waters adapted to their habits. 

gian inspector of fisheries imported, at the public expense, a parcel of 
ova of the American trout ( &almo fontinalis), with a view to iutroduce 
this fish into Norwegian wetera, and tho  result has beeu so satispdctory 
that last autumn one of the hatching establishments uear Christiania, 
had soma 30,000 young fish to offer for sale, Which were then about tvco 
and a Iialf years old. The result appears to lmve beeu \relcomed with 
great stltisftwtion in Norwey, as i t  proves that this fisli is capable of in-  
creasing in alniost stagnant waters, where the Norwegian trout cannot 
exist, thou& its size is ,smaller. AS a11 example of the success of this 
experiment i t  may be mentioned that tho Norwegian inspector of fish- 
eries, Prof. A. Landmark, of Ohristiania, offers these ora nt 10 shillings 
per thousand. 

LARGE aarPIsn.-We catch an occasional catfish in the Missouri 
River of great size. I saw 0110 that weighed 110 pounds. [F. W. Awry, 
Bichland: Dalr.] 

LANDLOCKED SALNON EGGS FROM LAKE SUNAPEE.--Mr. Elliott 

AMERICAN TROUT IN NORWAY.-h the years 1s82-'83 tho Norwe- 

[From Nature, April 29, lSSG.1 
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LARGE CATCII OF iwLLocrc,-Capt. S. J. Martin, in a letter date4 
Gloucester, MASS., November 11, ISS3, wrote : 

The vessels using coil gill-nets, 39 in number, are doing well catch- 
ing pollock. The most pollock ever received a t  Gloncester have been' 
landed during the last four weeks. They have been of very large size. 
averaging 22 pounds. I thinl; tliesc pollocli ha& been ou the grouncl 
a hundred years, or perhaps a great while longer, yet nobody know it 
until the cad gill-nets mere used. There will be 400 men getting a living 
by catching pollock and cod in gill-nets. The pollock of large size will 
not bite a hook. That has been tried this fall to everybody's satisfaction. 
I have not seen one pollock of that size taken with a hool;. The hand- 
liners gave it up in disgust. 

January 9, 18SG, Mr. Vinal N. Edwards, who had just returned from a 
trip ou Cape Cod, reports, from Wood's Holl, Mass., as follows :* 

Messrs. C .  K. Sullivan and S. D. Rich, of' the n'orthwesteru Weir 
Company, ht North Truro, caught in their traps this fall 86 white shad 
and about 200 hickory shad (Ctzqwa mediocris). Capt. Thomas Smith, 
of the East Harbor Weir Company, said they caught GO white shad and 
about 100 hickory shad. The seven weirs a t  North Trnro each took 
similar or relative numbers. What they called deep sea qhad were the 
common white shad (Clupea sapidissirnu). Some of the men say they 
catch about the same number every fall in November, while others say 
they never caught them before a t  this beason. A11 the traps are set in 
40 feet of water a t  high tide, and are iJbOUt a mile from shore. Some of 
these sbad brought in the market a s  much as $1 apiece, as they mere 
large and fat. Going over to Proviticetom~~, the fish-trap men there said 
they caught about the same number of shad as at Truro. They say 
that eighteen or twenty years ago shad were very abundant in the fall, 
and large riurnbers were caught in the weirs and salted, selling for a 
good price during the winter, but not bringing much fresh, but that 
recently few have been taken, yet always more in fa11 than spring. 

There was B good run of small pollock about 12 to 14 inches long, 
some of the traps taking as high as 200 barrels at a haul. Mr. C. K. 
Sullivau sent '75 sugar-barrels of them to Boston at one timeand got $5 
a barrel. They had had the weir full every day for about two weeks, 
and had tnrued them all out, until one mail shipped 5 barrels to try the 
in;Li ket, and received $7 per barrel. After that these fish werc marketed, 
but they were striking off the coast then, 80 that comparatively few 
more mere talren. 

There was also a good run of' bill-fish, sonic ot' the weirs beini so full 
that the nets were let' tlown 011 the bottom to turn tho fish out. This 
Wi1S (luriug the last of' November, the rim lastirig aboiit two ~v\lcelis. A s  
maiiy as 500 barrels were thought to be 011 haucl a t  011e time. Tliej 
were larger tlinii usual,, and would not go tlirougli the incsh of the net. 

SHAD, POLLOCK, EILL-PISH, ETC., AT CAPE COD.-Under date O f  
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In the fisli.markct a t  Provincetown I noticed n small-mouth flat fish 

that looked like olir coinuloii sinall-mouth flat-fish, but tlio back was 
dark browii, w i t h  oraugc-jellow spots all over, aiid i t  looked longer 
than the c~i i i i t i~’~f  fl,tt.fihh in l~roportion to its width, with ;L sharper 
uose.* 

About Truro they did not cntcli any ~iienhaclen, though usually their 
weirs mere full iii tho f:iil. About Novcmber It tho Nortli~wteri; RTeir 
Compaux caug:.ii t 36 1ar::c Iiorsc-iuwli-orcl. Tho traps were takcu u p  
about L)ew~nber 13, but very little hat1 bceii tnlceii for tho past fortnight. 

SIIAD CAUGHT IN ~oVEiPIBEE.-~fr. E. J. Cory, writing from Tiuer- 
ton Four Corners, I:. I., December 31, 1SS5, said : “In  1885 I caught a 
dozen or more of thc commoii rircr shad ; in lSS4 I took three or four of 
them ; and in 1SS3 I caught otic, which I then noticed as something un- 
usual. All were taliell about November 15, in my traps located on the 
west side of Sakounet Itiver, about 18 niiles froin t h e  mouth, near what 
is called Stony Brook. They mere set in about 4 fathoms of mater at 
ordiuary tides, and about 950 yards frqm the shore. Xoue of the other 
fishermen in this neighborhood, so far a s  I. kuow, have caught any shad 
ot this time of’ year.” In 1886 Mr. Cory removed his traps about No- 
rember 15) prior to which date he had caught no shad, 

Mr. Vinal N. Edwards wrotcfrom Wood’s Boll, Miass., Jauuary 4,18SG: 
‘g  I myself saw Lcmis Ehlwards catch three such shad in a fish-trap at 
Iladley Harbor about h’ovember 1,1SY6. They were very large?) 

Do SHAD SPAWN IN SALT OR BRbcIiisH WATER 8-Experiments hare 
heen made, with apparently satisfactory results, which show that i t  is 
impossible to hatch axid bring to maturity the cggs of shad in salt or 
brackish water. Nevertheless the irupressioii has prevailecl and still 
coutinnes to prevail among tho fislieruien that shad will actually props- 
gate in other than fresh mater. 

Mr. Prcderick Eirtl:irid, writing on this subjcct from Saybrook, Conn., 
Xovember 23, lSSG, says : 

(‘ Eaving been engaged in shad-fishing for many years at the mouth 
of the Connecticut River and along the adjnoent shores of Long Island 
Sound, I have become satisfied, and others agree with me in this, that 
nearly, if not quite all, the shad me now catch along the shore of the 
sound are hatched and grown outside of tho rivers, either in the sound 
a t  or near the mouths of the fresh-water streams, or perhaps some of 
tlieul may enter these fitreams. One of my reasons for SO believing is 
thab tho fishermen in West Brook, Clinton, :111d BIadison, west of thc 
month OC the Connecticut ltirer, dnriup tho spnmi~ing scason in Juue, 
sometiines take 50 or 100 r~cei .  or ~ 1 ) i ~ ~ i e d  shad iii a day, while the 
fisllermeu i n  aud near the rt~outh of tho river tako altuost noiic. It 
seems scarcely possible that these sytnwed fish S ~ J O I l l d  have come all 
the may clown the river, escaping tho nets and pouiids, and then lrare 

- 

* UF. T. 11. Bean pronounced this flat-iisli to  bu Littta,tda fert-trgitteci. 
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mine into the shore 10 or 18 miles from the river, but rather I think 

Also, Mr. \Y .  B. Tullp, writing from Saybrook, Couu., December 13, 

b'About 3 miles west of' the Uonnecticut Bircr is a small stream 
called.Oyster Rirer, which for the first iiiile is a salt water creek, and 
which has a dam less thau 2 miles from its mouth, that preveuts fish 
from ascending; yet &had were formerly caught i l l  the deep holes of 
this stream, soirieti~nes as many iw one hundred at a, linul. Several days 
before the nets near the Connecticut ltirer take them, the fishermen 8 
or G miles west of the river begin to catch shad that have deposited 
their spawn. Occasionally shad me taken near the mouth of the river 
in such coudition that spawn runs freely from them, in whioh case it 
would be impossible for these fish to reach fresh water in which to de- 
posit their spawn. The fishermen here believe that' shad are hatched 
in salt or brackish water." 

mission Report of 1$\83, pages 48(i-458, are statistics of chemical analyses 
of dieerent kinds of oysters. Those from Norfolk,Va., mere secured in 
April, and the Norfolk dealers hare called attention to the fact that a t  
that time of the year their oysters are not in the best condition. So the 
figures gioeii by Professor Atwater should not be taken as representing 
the nutritive valne of Norfolk oystcrs a t  all times of the pa r .  As it is 
not stated whether these were Lynn Haven oystcrs,worth $2.50pergal- 
lon, or Elizabeth River oysters, worth BO conts per gallon, the dealers 
think lcsa value should attach to the analyses. Probably the samples 
furnislied to Professor Atwater were much poorer than mould have been 
obtaiueil in theimturnn or wiuter. Of course tliere was no intention to 
do injustice to Norfolk oysters by taking them in an unfavorable season. 
Concerning the question as to why ojsters should diff'er in iiutritive 
value, Prof. John A. Xyder has explained in some of his reports 
that i t  is due to tlic amount of iiutritire matter stored up as coniiective 
tissue in the body, niass, and iiiantle of the oyster. This tissue varies 
greatly in amount in diEerent individuals in diEercnt seasons. A t  the 
end of the spawning aeason the oyster is exceedingly emaciated iu flesh. 
If such samples were selected for analysis the result mould doubtless 
bc wry diEercnt from the case of those selectcd when the oysters mere 
in good condition as to flesh or fatness. 

CELOSTOMA.--L)r. A. P. Gardner, of Dunning, Pn.,' has observed 
a large beetle (Belo?donm americanum) seiziug a fish 3 inches long and 
holding it fast. The beetle with its sharp claws goaued the fish until 
dead, theu fed upon it, sucking blood or other matter from t&e Ash. 
After drawing ofY his pond these beetles arose in t h e  air in early even- 
ing aut1 left the place, but when t h e  pond was filled again plenty of 
them reappeared. 

. t(hese fish deposited their spawn near where they were caught." 

1856, says: 

1-ARIATION IN NUTRITIVE VALUE O F  OYSTERS.--In the Fish COD- 
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GROWTH OF CARP.--OU December 2,1SS5, the size and weight of, 
two young carp which were just Sg mouths old, and which were reared 
a t  the carp ponds in Washington, were as follows, as reported by Dr. 
Hessel : 

Mcasurcmonts. 
- -  _ ~ _ _  ~ - -  

No. 1, 
mirror. 

No. 2 
loath&. 

8 
18 

The eggs were obtained .by methods which fixed exactly the clay of 
impregnation, which in this case took pIaco on June  15, 1555. 

VARIETIES O F  GEEMAN CARP.-The typical form of tlie species is 
what is known as full-scale carp. From this, fish-culturists, availing 
theniselves of the tendency of all animals to break under domestica- 
tion, and by exercising care in selection, have produced two well-defined 
varieties, namely, tho mirror and the leather carp. In  the mirror car]) 
the scales are inuch larger anit moro irregular than in the €ull-scale 
fish, and portions of the skin are without scale covering. In  t h c  ex- 
treme forui of variation, the loather carp, the scales hare entirely dis- 
appeared. Between the aoale, the mirror, and the leather ca'rp there 
are an infinite number of intermediate forms, approximating more nearly 
to one or the other of these distinct varieties. Neither the mirror nor 
the leather variety can be maintaiqed pure except by careful' selectiori 
in breeding. It will be found that the progeny of either the mirror or 
the leather carp will prcsent all the internicdiitto forins €rom scale to 
leather. From cacli generation it will be necessary to select those itldi- 
viduals for breeders mhich represent more iiearly tho form or variety 
which i t  is desired to perpetuate. 

DISTINGUISIIING T ~ E  SEX OB FISH.--Mr. Martin illetcalf, of Battle 
Creek, Mich., writing on February 13,1SS(i, s a p  : 

The experienced Esli insriipula8tor c:m detect tho inule fish of a h o s t  
any hliliilg at sight, by reason of its smaller, cleaner, slenderer make, 
liarrower and ~uoro pointed muzzle, distance between the eyes, and other 
inel;prcssib,le l)cculinrities, which mlieri once recogliized arc almost un- 
mistakable. 

  om TO CATCII CEAWFISIL-!~'~~ f'ollowiwg will be of use to carp 
cnlturists : (1) Take thirt,y to fifty osier twigs, or split mhitu-ash sticks? 
according t o  tho size used, and 3 €eet in lexigth, form a bundie of 
tlio mIioIe nncl bind u t  each end with strolig cord or wire, separate 
the twigs or ppliiits in the center of the bundle by n ~ a n s  of sticks 10, 
15, and 20 inches long and forked at each end, So that when ill place 
the trap mill be spiudle-like in shapo, with tho twigs ovcnly dis- 
tributed about its circumference am1 center, and far enough apart to 
~ l l o i v  easy entranco for tho fish, but from nTliich they will not readily 
escape. Bait the inside yith fresh meat of any bind, only see that it 
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is fresh and bloody if possible; set the mine with the current in run- 
ning water; if blood can be ln-ocnretl, pour a pint or so on the bait’; jt 
will taint the stream for a long distance. I have matched crawfish in 
great numbers follow up tho track or scent thus made from 30 rods be- 
low the trap, ancl have knowa ci and S quarts talren a t  a single lift. 
Should one desire a niore substantial and comely rig, i t  can be made 
by driving a smooth, stout stick lengthwise through t h e  center of’ the 
bundle, slide the tied Ends down on tho stick unt,il the whole bulges to 
a, diameter of 20 inches or more in the center, fasten the tied ends of 
the twigs to the center stick; put three hoops of proper sizo over tho 
whole nncl fasteu with fine copper wire. I n  order to make hiding places 
for the crawfish and so retain them in the -trap, numbers of the twigs 
should also traverse i t  in various directions. [Dr. E. Sterliug, Cleve- 
Iancl, Ohio. 1 

( 2 )  Take an ordinary minnow-net, tie some fresh beef iu the bottom, 
a n d  drop i t  into the water where there are crawfish. You will soou have 
more than you hare any use for. They will fasten greedily to the meat, 
and will not let go until taken off. 

(3) Great quantities of these crustacea are captured in lower Louisi- 
ana for the New Orleans market, whero they are highly esteemed for 
making ‘ 6  gumbo,” a dish prepared by the creole cooks. The method of 
capture is simple. A piece of cord two feet long is tied a t  one end to 
the midclle of B light stick about a foot long. To the other end of the 
cord is securely tied a small bit of meat, usually fat bacon. An inclefi- 
nite number of‘ these machines, perhaps two daeen, may be used by O ~ G  
persou. He tosses them out into the muddy ponds or LLborrow pits,’, 
xiear the levees. He then wades gently through the pond with a pail 
or basliet in one hand, and, visiting each line in turn, slowlj~ raises- it 
o u t  of the water ancl drops the cittch into the receptacle provicled. 

in Germany, and in the same time, is so much sea-fish eaten as in 
Hamburg. No place eats more carp than Hamburg, and carp bring 
there three-fourths more than the common sea-fishes. The price is 211- 
ways n middling one between salnion and such common sea-fishes :is 
plaice, cod, &e.; while they sell a great deal higher tliaii herring and 
shad. Bohemia nrid Galicia send great quantities of carp to the Ger- 
man markets. 

In Berlin gootl carp cost I shilling (Englisli) a pound, salmon 1 3  
shilIingN, mountain trout 2 and 38 shillings, percli 7 atid s peucc, pikc 
{Esox lucizis) S and I) pence, glass-eyed pike (Lucioperoa sandrap) 1 
shilling. This is nearly the compensation price a t  the great shops 
in Berlin, of course varying with oKer aid demand. For inskame, 
very often a t  the open market one may btzy nom in Berlin onpital sal- 
mon for 1 shil!ing or 1& shillings R pound. 
D O  TADPOLES EA!! CARP EGGS ?-prof. J. T/v. A. Ivright, iu a lottar 

from Greensborough, Ala., June  16, 18S6, stated that ho bad been in- 

[G. II. Morgan.] 

PRICE O F  CARP IN GERMAN MARKETS IN 18S4.-111 L10 other place 

, 



BULLETIN O F  THE UNITED STATES FISH COMMISSION. 459 

0 

38 
40 
40 
98 
37 

formed by m intelligent man much interested iu carp-raising that 
I many of the eggs of his carp had been eaten by tadpoles, after the hind 
legs of these tadpoles had begun to be pretty well developed, but be- 
fore they lost their tails. 

HATCHING BROOK TROUT EGGS IN RIIODE ISLAND.-Oii June 1, 
lSS6, Mr. Benry T. Root, one of the fish cornmissioners of kthode Isl- 
and, writing from Providence, reported that the 10,000 brook trout eggs 

’ forwarded from Northville, Mich., had been hatched in a.pure spring 
stream at  Carolina, R. J., giving a trifle over SO per cent of very strong 
fish, which were distributed in the waters of Rhode Island without any 
loss. The hatching record was as follows : 

1880. 
ID0 Mnrch 1.. ................... 
93 March 3 ..................... 
78 ~Uarch 5 .................... 

105 March 10 .................... 
110 Mnroh 13 .................... 

Dnte. Date. 

88 
40 

188G. 
;mnunry 28 ................... 
January 30.. ............. ...I 
February 1.. ................. 
February 8 ................ 
Febimary 5 
Februar~’ 7 . . .  
Fabruury Q.. 
February 11 .................. 
February 13 .................. 
February 15. ................. 
Fnbrumy 17 .................. 
February 1Q. ................. 
Februa<y 2 1 . .  ................ 
Februnry 28 ................. 
Februnrg 25 ................. 
February 27, ................. 

................... ................ ................. 1 
4% 
40 
40 
411 
40 
34 
41  
38 
a6 

110 
109 
144 
Of) 

139 
103 
63 
34 
33 
20 
23 

~ Jdnrch 15 .................... 
March 18 .................... 
March 22 .................... 
Mnrch 20 .................... 
Mnrch 28 .................... 
April 3. ..................... 
April Q ...................... 
April 15.. ................... 
April 20 .................... 

Totnl.. ................. 

0 

4 1  
411 .. 
48 
44 
46 
48 
44 
48 
40 
47 

52 
52 
62 

48 

23 
10 
15 
26 
11 
7 
10 
13 
12 
17 
33 
15 
IR 

2Gi  -_. 
1,928 

I I II I I 

-4 LARGE.  AMERIUAN BROOK TROUT I N  ENGLANXL-A very large 
American brook trout (Xa,lvelinus fontinalis) was taben in England, ou 
April 19, ISSG, in the ponds of Mr. Basset, of Tohidy, near Cumborne. 
11; was 25 inches long and 7 inches deep, aud weighed 9& pounds, being 
one ofa lot with which Mr. Basset stocked his ponds some nine years 
ago. This one wiis‘talieii ou a ground-line, but the fish is said to give 
excellent sport wheu taken on a trolliugbait, and it is an exceedingly 
voracious feeder. The knowledge that the brook trout can attain so 
great a siae in a mere pond in England will probably bo zt surprise to 
many, as the weight recorded has rarely beuu escetcied allywhere. 
[Prom Forest and Stream, New York, M:ly 27, 1SSG.I 

A LARGE CALIFORNIA shLMoN.-On May 38,1Sfi(i, t b  large salulon 
arrived in New York from the Columbia River, and lay on the dabs of 
31r. E. G. Blackford in Fultou Market, labeled (‘ Tho largest stilmou 
ever cmght.” It then weighed 64 pounds, but it is said to have weighed 
72 pounds.when taken. 

statement before the United States Senate Committee on Fisheries, in 
Miarch, 1880 : 

LLAboilt the first of April (last year) tho mackerel fleet struck ai1 iiu. 
mense school of fresh mackerel, unci $her all loaded u p  nut1 cniiie into 

CHEAP MA(YICEREL.-Mr. Ellgent3 G. Clackford mild0 the following 
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New York, and there was at oue time upward of 18,000,000 mackerel 
lying around the wharves in the vicinity of Fulton Ma’rket. Those’ 
mackerel were unloaded there j u s t  as fast as possible. Men, women, 
and children came from all parts of the city with baskets and the 
wagons of licensed venders, and there was no question about the price. 
They gave a basketful for 6 or 10 cents and would load a ~ 1 1 ’ s  wagon 
for 26 cents. For the space of two or tht’ee weeks the poorer classes 
hacl the benefit of this immense catch of mackerel. They were distrib- 
uted all through the city. Of course it mas the means of a large class 
of people making money-not myself, although I a m  in the fish bnsiness. 
This glut of fish interfered with my business, so to speak, but for the 
people generally it was a great blessing, especially for the poorer class. 

“The single fact, above stated, of itself, in regard to the mackerel 
tisherj, is conclusive. That fishery has been prosecuted with all the 
perseverance and ingenuity and enterprise that the fishermen of our 
coast are capable of for one hundred years, and yet there is this enor- 
mous take, which goes to prove that man, as a factor, is of 110 account 
in depleting the waters ofthe ocean. Nature has provided for tmch an 
immense reproduction that man cannot, with all the many contrivances 
for catching fish, have any nppreciablo effect upon the total amount of 
fish in the sea. This view I came to froin examining into the facts, 
although I hacl started in favor of protective legislation. Of the statis- 
tics that may be attainable with regard to, for instance, the mackerel 
fisqeries, of which we have figures going back n hundred years or more, 
;!nd for codfivh anti other sea-fishes, you will find that, notmithstauding 
the immense catch and large consumption both for food gnd for other 
purposes, these same fish in our markets to-day are just as plenty and 
just  as cheap, and I think somewhat cheaper, because of the increased 
facilities for catching them.?’ 

M. Adains reached Fulton Market, New York City, April 18, lSSG, 
with tho first catch of native mackerel for the season, tho take being 
28,000 fish, caught of3’Capo EIenr~. In Pulton Marketthe fish sold for 
15 cents each, the extra large OUCH bringing 30 cents. 

ELUEFISH ON Y’HE COAST OF NOVA ScoTIA.-Mr. Thomas 9. I%ich, 
nieaiber of :b wholesale fish-dealiag firm iu Boston, Mass., writing on 
J u l y  lG, 188G, stated that they had just received some fresh bluefish 
taken in o fifih-trap a t  Barrington, Nova Scotia, and that the shipper 
reported large quantities on that coast, where they had not before been 
seen. 

tuckct, Mass., writiiig on July 13,1SSG, stated that tho primary object of 
shark fishing about Nantucket \vas sport, the boatmen taking out par- 
ties for this purpose. The profit arising from catching the sharks i s  of 
a seconclnry nature. The bait used in fishing is fresh fish, if possible ; , 
othermicse, a piece of salt pork is used. The only portions of the shark 

THE PIRST XACKEREL C A M H  OF THE SEASON.-T~~ schooner Ellen 

SIIAlLIC FISIIING AT NANTUCICIGl’.-b~~. Albert AI. Gardngr, of Nan- 
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having a value are the liger, for the oil it contains, and the jam, which 
after being cleaned is worth from $1 to $7, according to size and quality, 
Many of the sharks taken are worthless, except for the oil contained in 
the liver, and are simply destroyed. 

SHAD FISHING ON THE SAlNT JOIIN’S RIVXR, FLORIDA.-illr. J O .  
I mpli Shepard, collector of customs a t  Saint Mary’s, Ga., writing on 

April 19, lSSG, inclosed a letter from Mr. 0. L. Robinson, from whxch the 
following notes are taken: 

The shad seasou on the Saint John’s is from December 1 to about 
April 5. When they come in they me fat and go into allpnrts of tho 
river ; but on their return to the ocean in June and July, they are rery 
poor and keep low in the deep water, following the channel. Only a 
Mmall portion of them return, and it is thought that the most die of 
exhaustion and are devoured by ailigators and larger fish. The gourig 
shad go clown to salt water early in summer, when they are about 14 
inches long. 

The first fishing done here specially for shad, was by Captain Water- 
house, of Connecticut, two years before the war. Since the war ti con. 
siderable business has grown up, till, in the season of 1S73-’74, it was 
estimated that 500,000 were shipped from the Saint John’s, mostly to 
Savannah, from which place they were distributed to various points 
north. 

Our fishermen think that the shad have always been about 8s abuu. 
clant as now in the Saint John’s, but  that the appliances for capturing 
them have bean improved from year to year and more persons have 
engaged in the business. I n  this river a net of 48-inch mesh is mostlj- 
used, while in the Connecticut one of &inch mesh is used, as tho shad 
caught here are not so large as those of the Connecticut ltiver. 

NOTE ON THE FISHERIES OF SAINT MARY’S ltlVER.-April 19, 
lSSG, Mr. Joseph Shepard wrote that the passenger steamer Martha, 
running on the Saint Mary’s River, carried, during the fishing season of 
1S8G, 32.79 sturgeon, estimated to average GO pounds each, dressed, cou- 
signed to  New York by the Mallory steamers, via Pernaadiua, Fla. 
The steamer Martha also carried for this market and Pernnndiua about 
1,200 shad. 

During the season there \yere a190 shipped from Pernandina, iu 4- 
gallon cans, about 600 gallons of’ shrimps, being boiled first ani1 the 
heads pulled of3F. A small sloop also fished for sturgeon 011 the Satilla 
River, and shipped them north via Biunewick, Ga. 

REGTJLATING THE LAKE BIsHEnIES.-At the Uleeting of the &lich- 
igan fisherinen, held in Detroit, ,resolutions embodying the following 
Propositions were adopted : 
, (1) That a law should be euacted creating a suflicieut u u ~ ~ b o r  of fish 
inspectors or’ wardens to properly inspect each portion of the fishing 
coast and enforce such regulations and l i z ~ ~ s  as miy now or hereafter 
bq in force. 



4G2 BULLETIN OF THE UNITED STATES FISH COXMISSION. 

(2) Demanding the passage of a law to punish any fisherman or fish- 
dealer who catches or has in his possession fish so small as to be un- 
m:wketable. 

(3) That pound-nets for the catchiug of whitefish sliould not be less 
than 3.3 inches in the pot; and that pound.nets for catching herring 
ahould have a 24-inch mesh on the sides and A 3-inch bottom ; such her- 
ring-nets to be used only between the first day of September aud the 
close of the year. 
(4) That discretionary power should be vested in the proper State 

fishery oflticers to authorize the use of srnaller twine than that prescribed 
as the legal size, under what may seein to thein proper conditions, tinies, 
mid places, 

(5 )  That ;I law be passed to prohibit and punish fouling the waters 
of the State with mill refuse, fish offal, or other substances injurious to 
fish. 

A committee on permanent organizatiou was appointed ; also one to 
draft lams embodying t h e  above declarations for presentation to the 
next legislature; one to call the attention of our Senators and Reprc- 
sentatives to the importaace of the fishing interests of the State j and 
one to petition Congress to impose ;I duty on Canadian fresh fieh and 
to remove the duty on gillingtwine. [From the Uornmercial, Port Hu-  
ron, Saint Clair County, Michigan, March 3, 18SG.I 

customs at Bitka, Alaska, in a letter dated May 23, 1886, stated that 
salmon and halibut are brought to Sitka from the 6'Recloubt,7~ 8 miles 
south, for shipment to San Francisco. Herriug are taken in scows to 
the oil-works at Killisnoo. Fish and fish-oil are shipped by the regular 
monthly steamer from all points i n  Southeastern Alaska. Suiall boat& 
and canoes are generally used for fishing purposes. The fishing to the 
westward i.u done principally by vessels that come up from Sari Fran- 
cisco under fishing licenses. The fishing establishments iu Southeastern 
Alaska are Cape Fox, Naha Bay, Kassan, Howcan, Red Bay, Wrangel, 
Killisnoo, Pyramid Harbor, and Willoughby's Cove. 

fisheries, Alaska is undoubtedly destined to lead the world, if supply 
and accessibility are worth anything in computation. The shallow 
shores of Bast Behring Sea aud the submarine plateaus extend in al- 
most every direction from Alaskan shores and simply swarm with cod. 
fish. To compare them with the Atlantic banks would be like compar- 
ing tho population of China with that of Hudson's Bay Territory. The 
waters adjacent to the Alaskan coast have some fine grounds for whale 
fishing, which are uow being occupied for that purpose, and which 
itre yioldiug about $1,000,000 per annum. But in addition to this vast 
platean of whale and cod fishing ground lying off tlie Alaskan coast, 
the rivers which run far up into the interior of the country literal13 
swarm with salmon during every season. The Yukon, the Kuskoqnim, 

NOTE ON FISHERIES OF ALASKA.-Mr. Peter French, collector O f  

THE FISHERIES O F  ~LASKA.-LieUtenant Scliwatka Says: I n  its Cod 
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and tlie Eowak are all large rivers emptying into Behring Sea; in 
Sact, &he Yukon is one of the largest rivers in the world, and is noy re- 
ported as having a navigable length of 2,000 miles, and through its 
whole course there is always an aLbundance of salmon in the proper 
season, and well up the other two rivers named the same condition ex- 
ists. The geueral atmospheric conditions, however, are vastly difleerent 
over the inland portion oSAlaslia from mbat they are over the coast 
couiitry and the adjacent waters, but i t  is not likely that it mill ever 
be necessary to establish fisheries on any of these streams at  any con- 
siderable distance above their months. A limited number of fisheries 
are now in operation at tlie tnouth of the Yukon River, and there are 
yet pleuty of good sites €or tho establishment of more of them, and as 
the business is steadily growing and enlarging there seems to be 110  

doubt but that x vast fishing trade will yet grow up and flourish at  the  
month oftlie great rivers. 

With proper fixtures and improvements there is uo doubt but that 
the catching and curing of salmon end codfish can be carried on cheaper 
here than can be done on auy other fishing grounds in the world: I n  
t h e  Alaskan vaters the general quality of tho fish taken is rather infe- 
rior to the fish of the same kinds that are caught on tho Atlantic fishiug- 
grounds. They are also reported to be inferior in quality to the Colum- 
bia River salmon. A main point involved in the development of this 
branch of industrial pursuit in Alaska mill be the matter of finding COII- 

sumptiw demand for all the salmon and codfish that could be packed 
in the Alaskan maters more cheaply thaii such fish can be packed at; 
any other fishing-grounds in the world. It has been the expectation, 
when a11 the transcontinental lines of railway get into ihll operation, 
that a largely increased movement of Pecific coast salmon and codfish 
towards the central portion of the country will be developed. With the  
completion of the Canadian Pacific Itailway, it is fair to calculate that 
this road, with the Northern Pacific road, will be abnntlantly nblo to 
supply all the western half of the Mississippi Vallcy mith fish of tlie 
Binds here spoken of a t  lower prices then they can be furnished froin 
any other source. The expense of shipping canned fish from the mouth 
of the Yukon River to either Coal Harbor, l?ort IZoody, or Victoria will 
be light. From any of these points articlcs C:IU bo shipped by mil to 
any part of the United States. 

FISII.C~ULTURE IN XEW % E A L A N ~ . - A I ~ x ~ L ~ ~ P ~  J. Eutherford, 11011. 

orary secretary of tbe ITellington and Wairarapa Acclimatizatioii Soci- 
Cts, writing froni Parliament Builrlings, T3Tellington, April 19, IS:.(;, 
says that the United States reports on fish-culture are a great boon to 
those in theso islands, mho are trgiug to stock the inland maters with 
fine varieties of fish. In South Island, the acclimatization societies have 
been very successful in iutrodncing tho brown trout (Salnio j'urio), but in 
North ~ s ~ a n c ~  there has been niuch apathy, and i t  is only of late Sears 
that they have been able to do good work. Some years ago :t nnmber 
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of Balm0 quinnat mere liberated in a few of the rivers, sud now doubtful 
fish are frequently taken, but no one seems to be able to identify them 
with certainty. S. fontinulis do remarkably well in captivitr, but are 
not being seen as yet in the streams in which they have been liberated. 

I n  many of the large rivers the S. fario has changed its habits very 
much, growing very rapidly (3  pounds a year), and frequently in brack- 
ish and sea water, where i t  becomes in appearance very like a sea trout 
(Salmo trutta), and frequently weighs 20 pounds aud upwards. 

The rivers are teeming with fish-food, Iarva, flies, and millions of a 
small native smelt (Retropinna), as well as various forms of Gulaxias 
which force the growth of imported Salmonid@ wonderfully. This ex- 
cess of food seems to alter their habits and appearaace very much. 

The water that supplies the hatchery at Masterton is an overflow from 
a river that filters underground through a gravel formation for some 
miles, coming out of a terrace with a strong flow. Hatching opern- 
tions have been very successful in this water, though during the summer 
the temperature has sometimes reached 590 F. As they can at; pleas- 
ure turn on the stream mater, full of insects, they liave been able to 
rear fish in the ponds with but little loss. 

The Government is trying to import herring, crabs, lobsters, and 
other valuable marine life. 

PENOBSCOT SALMON P L A N T E D . - ~  February, 1SS5, 100,000 Penob. 
scot salmon eggs mere sent from Bucksport, Me., to Mr. E. B. Eodge, 
Plymouth, N. H., where they arrived February 30. During hatchiug 
765 eggs died. These, together with a loss of G34 young fish, left 
9S,601 young to be planted. Of these, 5,000 were planted in the 310- 
hawk nicer, a t  Colebrook, Coos County, N. H.; 15,000 in t,he Olivcrian 
River, at Haverhill, Graftou County, N. €3.; 10,000 in the Lower Am. 
monoosuc River, at Littleton, Graftou County, N. H. (all tributaries 
of the C.onnecticut River) ; and the remaining 68,GOl were planted by 
the Vermont commissioners in eight tributaries of the Connecticut. 

LANDLOCKED SALIKON PLANTED.-On March 98, 1885, Wr. E. E. 
Hodge received at Plymouth, N. H., from Grwd Lake Stream, Maiue, 
25,000 landlocked salmon eggs, of which but 13 mere found to be (lead. 
During the hatching 375 more were lost, which with 725 young fish that 
died made a total loss of 1,113. The remainder were planted June lS, 
1886, in Clyde River, Derby, Vt. ,  about five miles fmm Lake Ncm- 
phremagog. 

MACKERICL MOVEMENTS.-JO~U F. Holmes, keeper of Gurnet’s Life- 
Saving Station, wrote on September 18, 1885, that during trhe previous 
four weeks very few large bodies of mackerel hail been seen, but there 
were more or less broken ~chools that had rcrrieiuecl there during the 
summer. On Tuesday, September 15, large schools of mackerel made 
their appearance, followed by about tweuty T-essels of the mackerel 
fleet. Ele thought that these mackerel were parL of the eastern school 
on their way south. On September 20 the body of mackerel appeared 
to have passed by. 
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VOJ. VX, NO. 30. Washington, 1p. C. Mar. 24,1'887. - .- 

.................................. Biahermen.. numbor.. 
Shoromon do.. 

veslrol~ ....................................... number.. 

......................................... .. 
...................... ... Total per8ouaemployod do 

Boats.. do. 
Minor spparatulr.. ................................................... 
Additional iuvestod onpitd.. ........................................ 

Total oapital invested ........................................ 

............................................ .. 

M U I I O ~ ~ .  ........................................ pounds.. 
Groupom.. .............................. group om.. do.. .. 
l b d  snappers ..................................... do. ... 
Pompanos ......................................... do .... 
Bluolilrh ........................................... do..  .. 
Other kinds of 881% fiahos.. ....................... .No. .  .. 
Fpon os. ........................................ - .do. ... 
I u r t h  ............................... numb or.. do.. .. 
I ,  lorrapins. ..................................... _..do. ... 
Shrimps.. .................................. : ..... d o . .  .. 

Alewives.. .................................... .pOut~ds.. 

Smrgeop ......................................... do..  .. 

Clams ................................................... 
0 stere .................................................. 

Shad .do. 

Other kinds of rlvar flahoe ........................ ,110 

&ll& ~ O O L J  .............................................. 
............................................. ... 

... 
Totd valno of products.. ..................................... 

134.--YOME OB TXIE IFISBENISS O F  WESTERN BLORIDA. 

- 
Amount. Vnlao. Amount. Valuo. 

......... 2,700 .......... 2,104 
285 .......... 400 .......... 

2,470 .......... 8,100 .......... 

7.18 16,558 1,UfJI 22,750 
%1,02d ............ 88,140 
8U, 903 ............ U8,255 

325,044 ............ 480,000 

1,701,000 141,120 1,230,000 80 IOU 

----- 
-..--__ - 

1.42 $248,200 211 $;lo5,755 

----- --- --- 
----_ .-----_ - ---_ ---- 
4,225, 505 117, 801 4,804, itlo 07,283 

J.l 212 1431 50,000 5,000 

180, OW 7, PO0 300,000 10, GO0 
3,000 200 .................... 
71,760 3, ROU .................... 
4,800 ad0 ..................... 

324,280 10,270 75,000 46,000 
13,325 5,867 15,000 3,000 
lU, 000 200 
251,7U0 20,130 
3,000 150 ...................... 

40% 750 11,850 

1,488,202 00,760 3,651,20& 124: 204 

09: 250 1: 385 110,025 2,21D; 
?,D04,735 87,604 3, YOO, 000 00 000 

1135, 000 185, 000 200, 000 ~ U U :  000 

...................... ...................... 

...................... --- - -.- _-, 

floo,370 ............ 033,888 

B y  SILAS STEARNS. 

With its extensive sea and gulf coast and its great interior water 
supply, Florida has an abundance of food.fishes, easily 8ccessibk to 
nearlx ever1 portion of the Statc. For a long time the fishiug in Florida 
waters mas done by the farmers and settlers for hoqo consumption, 
while with the growth of tlie larger towns local fishing industries arose 
simply to supply the immediate neighborhoods, and a small traffic with 
Cuba gr:idu:tlly sprung up. The most important fifilierics of Florida, 
however, ape but ten or fifteen yeass old.% 

Slatistics of pcraonu eiiiplo!jed, appavatus and capilal, and products of tl10 Plorida fwh- 
cries in 1880 and 1884. 

' 1 1880. I , 1884.* 
I- I 

The mullet jifishcrg.-Thc mullet occurs everywhere about; the coast, 
&nil for a large part of the year is the most nbuiidali t and uasily secured 
of the fishes. In season it is an excellent food-fish, ranging in weight 

"For the sponge, rod mapper, and groupor fisheries, soo 17. C. Report for 1885, p. 
217. 
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from 1 to 5 pounds. It is most extensively pursued during the fall 
months, when it is schooling, mines being run around t h e  schools and 
great quantities often taken. 

Stations are selected a t  the most favorable points along tho coast, 
where crewsof fishermen are employed for several months. The greater 
part of their cqtch is salted, and a considorablo quantity is sent in ice 
to the nearest railroad connection, whence the fish we shipped to the 
iuterior. The mullet is rather better in a salted condition than most 
Southern fishes, and hpproaches the mackerel in excellence. 

The most valuable stations, which are on tho southwest coast 8outli 
of Tampa Bay, are worked to supply the demand for salt mullet in Ha- 
vana. North of Tampa Bay, on either side of the peninsula, the catch 
is sold to the nearer markets in Florida, Georgia, and Alabama. While 
tho fishing is going on the stations are visited by many customers from 
the country, wlio ,travel with ox-carts and are prepared to carry their 
purchases home with them. The .roes of the mullet are alwa,ys saved, 
a,nd prepared for sale by being lightly salted and then dried. 

Almost every coast settler in Florida has a cast-net with which to 
supply his tablo with mullet. During tho first four months of the year 
there is one sfiecies of mullet in good condition, and about the timu this 
has become poor another species has become edible and continues good 
until December, so that an almost constant supply of good mullets is 
easily available. 

Y’hepontpuno and other Jis7~eri~s~-l’ompanos are caught in sm all schools 
in shoal mater along the sea beaches, where it feeds upon sliell.fish. 
During seasons when they are scarce they bring very high prices, the 
fishermen soinetimes getting $1 apiece for tliem, while when abundant 
they sell for 5 or G cents apiece. They average 3 & pounds in weight, oc- 
casional specimens reaching up to 6 pounds. Another species of pom- 
11an0, of inferior edible qualities, sometimes grows to a weight of 20 
pounds. 

Spanish mackerel are taken in seines and gill-nets, as it occasioually 
comes into shoal water within their reach. It is readily sold for a good 
price during the period of its “run,” and would appear in market much 

5 loDger if there was some economical way to capture it in deep water, 
where it occurs in abundance for several months. 

Eluefish are taken with the Spanish mackerel, though not so salable 
as this species or the pompano, as the bliiefish do not endure handling 
or transportation so well as these. It is very abundant at times. When 
inclosed in large numbers in nets it is very destructive to  the twine, and 
is therefore shunned by the fishermen when other fish can be taken. 

Sea trout, redfish (or channel bags), and sheepshead are t a ‘k en on 
grassy bottoms mainly in the bays ant  lagoons. Trout and sheepshead 
sell for about tho same price a8 bluefish, but comparatively few aro 
handled by shippers. The redfish are moro abundant, but are consid- 
ered inferior in quality and are not utilized to any great extent. 
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The shad jishery.-The river fisheries of commercial. importance are 
confined to the Saint John’s River, where shad are taken by gill-nets in 
considerable numbors. Tho season for shad being earlier here than at 
other points on the Atlantic coast the catch is sometimes very profit- 
able to tho fishermen, and many men look to this fishery for support. 
During the last few years, however, the catch has boon small, and the 
supply seems to be somewhat exhausted. 

The oystcr$s?wy.-There is a largo supply of good oysters, it being 
estimated that there are more than 12,SOO acres of edible oysters in the 
waters of Florida. They occur in natural beds in the salt and brackish 

I waters of tho bays of the northern parts of the State, on the east and 
the west coasts. Along the shores of the southern part of the peninsula 
are largo reefs of a small oyster known as ‘‘ coon oyster” or (( tree oys- 
ter,” the latter name referring to their growing upon the tidc-washed 
roots of the mangrove. These oysters are 60 small.that they have no 
commercial value. Tho only method of gathering oysters in Florida is 
by using tho ordinary oyster-tongs. Appalachicola has recently been 
doing a thriving business in canning the excellent oysters of that vicin- 
ity. Most of tho fresh oysters of Blorida are consumed locally. 

PZNSAUOLA, BLA., October 15,1886. 

135.-NOTES ON FllE IlISTORY OF PlZEPARING BISlE mOlC MAlCICET 
B Y  BBEEZING. 

B y  A. IIOWARD CLARK. 

For very many years in Eussia and in other cold countries fish and 
meats have been frozen for market by exposure in the open air or by 
freezing them m masse in ice. In Thibet as early as l 8 O G  the flesh of 
animals was preserved frost-dried-not frozen-and in that condition 
mould keep, without salt, for several months. 

In  the United States ice was first used for tho preservation of fish 
about the year 1842, and in 1845 fishing-vessels bogan to take ice to 
preserve their catch. At  first they were careful to keep the ice separate 
from the fish, piling it in ;L corner of the hold, but th6y soon began pack- 
ing the fish in broken ice. The inland trade in fresh fish had, up to that 
time, becn very limited, but soon increased, and it was not many years 
before boxes of fish packed in ice were shipped far inland. 

The trade in fiBh frozen by artificial meane began about tho’ year 1SG1, 
when Enoch Piper, of Camden, Me., obtained a patent (No. 31736) for 
a method of preserving fish or other articles in a close chamber by means 
of a freezing mixture having no contact with the atmosphere of tho 
preserving chamber. The .patent was issued in March, 18G1. Mr. 
Piper states that the most important application of his invention is for 
the preservation of sa,Imon, which had heretofore been preserved in a 
fresh state only by being packed in barrols witli crushed ice, which on 
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melting had moistened and injured tho fish. The ice, it mas mid, could 
not keep the fish more than a month, whereas, by the new method they 
could be kept for years if need be. Thc apparatus used is described 
:is :I box in which the fish are placed in small quanitics on e rnclr ; the 
box hns doublo sides filled in between the  sides with charcoal or other 
non-conducting material. Metallic pans filled with ice and salt w e  set 
over the fish and a cover s h u t  over the box. About twenty-,four hours 
WCM "required to complete the freezing, the freezing mixture being re- 
newod once in twelve hours. "The fish may afterwards be coated with 
ice by immersing tliem in iced water or by applying tlic watcr with 
a brush. T h y  may then be wrapped in cloth and a second coating 
of ice applied, or tlicy may be coated with gum-arabic, gutta-percha, 
or other material to exclude the air and to prevent the juioea from es- 
caping by cvaporation. 77 Thc fish are then paclred closely in a pre- 
serving box, which is without a cover, but within a covered box, the 
space between the boxes being filled with charcoal or othar non-con- 
ductor. &IetaHic tubes pass through the inner box for the introduction 
of the heezing mixturc, a small pipe connectiug with t h e  lower end of 
the tubes to carry off the brine. The combined area of tho tubes is rc- 
quired to be one-fifth the area of the inlier box in order to keep the 
temperature below the freezing-poin t. 

Numerous and complex methods of Esh-freezing have been invented 
aud more QE less practiced 5incc Mr. Piper obtained his pakent. The 
latest improvements are the simplest and perhaps the most effective. 

I n  1869 Mr. William Davi8, of Detroit, patented a freezing-pan for 
fish, which he describes as a thin sheet-metal pan or box, iu two sections, 
one made to slide over the other, the object being to place the fish or 
meat in one saction or part and to  slide tho other part over i t  and in 
dose contaot with the articles to be frozen. The boxes arc then to be 
piled in a largo close wooden box, the double sides of which are filled in 
with charcoal or other noxi-conductingmaterial. Ico and salt is packml 
ove'op and about the ineta1 pans. In from thirty to fifty minutes the con- 
tents are frozen solid and may be taken from the patus and paclred in the 
keeping chamber, where the temperature is constant at GO to 100 below 
the freezingpoint. 

&Ir. Davis in tho same year obtained another patent for tt preservhg 
chamber, which lie sa8gs may be a room or box of any desired form. It 
b:is doublv mnlis, with t h o  jnterrening space filled with a, non-conduot- 
iug substance. Within this are mota1 walls of less length than the out- 
side Wil31S, so that; between the twg  a freezing mixture may bo placed. 
Entrance is, obtained through t h e  top or side by closaly-fitting doors or 
hatches. 

Other mcthods have been practiced, such 8s putting tho fish in rub. 
ber begs or in  other waterproof material and' packing tliem in ice and 
8 a k  One method is described as a series of circular patis, seven in num- 
ber, of such dimensions 88 to fit in a barrel, ant1 in these pans the fieh 
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nre frozen. In 1880 Mr. D. W. Davis obtained a patent (226390) for 
packing fish and finely-crushed ice in A barrel and freezing tho same 
solid, tho fish being so stowed as not to come in  contact with one 
another. 

I n  Boston, New Yorlz, and other cities outire' buildings of three to 
five stories or floors :no no\tr mnde iuta fish-heeacrs and cold storage 
for 6811. Tho most common method of producing tho oold air rcq- 
iiisito for freezing is by the use of ice and salt in inotaliic cimrnbers 
or largo tuims, which pass porperidicularly through tho freezing-room. 
The freezing-room is provided with double walls interlined with some 
non-conductor. The fish are either hung 011 hooks or spread on shelves 
until frozen, when they are removed $0 the cold storagemoms and kept 
for iiionth~, if need bo, before marketing. 

WASHINGTON, D. U., March 27, 1880. 

1SO.-A L I S T  OB 'CIIE BCANW W O R M S  CIIBDUl~APIR, A N D  MINOR PUB- 
LKUATIONS O B  %'HE UNL'ICED STATES IIk%II CORIMIBSION, P R O M  
AUGUR" 1, 1884, TO MARCLI 1 9  18S7.* 

ILy CHARLES My. SCUDDEB. 

501. Blank book for rccord of salmon end alcmivca tslicu. 8 colamiis. August G, 

502. Blnrilc rcqucsting Smithsoniau Institution to forward Fish Commission pnbli- 

503. Blank for inclosing vouchers for ccrtification. Septembcr 9, 1884. 11). 20 by 

504. Blank for compiling tho mmc8 of carp applicants by Cougrcssiounl districts. 

505. Blnnlc for sworii certificate of travoling cspcnscs. 1 p. 

506. Blsrik book for liabilities of tho U. S. Commission of Fish aud Fishcrius. 7 
columns per folio. November 4, 1684. 1 p,, 20 by 25 CUI. Bound. 28 pages. 

507. I3lauk book for recad of tcmperatnrcs and soundings for tho stunmcr Alba- 
tross. 1G ibcmtr. 5 columns. November 7, 1H4. 1 p., 11 by 24 0111. Bound. 100 

608. Ulsok for rotiirn for direotory of Fish Commission ~mp10yOos. 8 items. Dc- 

BOD. Ulaiili book €or quarterly bnlancc of property of the u. S. Fish Cornmiasion. 

510. Uleuk for momorendurn to  Professor Beird for approval. Docembur 17, 1834. 

511. Blank label to attach to  Fish Commission pUbliCatiOnS. Dcoornber 30, 1884. 

512. Blanlr book for articles on hand st closo of quarter. Jaliilary 1, 

513. Post-card rcfcrring applicants for Fish Commission Bulletin to their mcmbcrs 

614. Lottor hending (( Laboratory of tlic U. S. Commissiou of Fish and Fisheries, 

I) This is e continuntion of tho list in  Fish CorniniRsioii I.%iillctiu, Vol. IV, p. 397. 

1884. 1 folio, 17 by 20.5 cm. Bound. 12 folios. 

cntious to partie8 naincd. August 8, 1884. 1 p. 9.5 by 17 om. 

26 cin. 

7 columns. Itopriut of No. 320. October 20,1884. 2 pp. SO by 25 cm. 

16.5 by 20 c1n. 
Octo\cr 30, 1884. 

1)ngCs. 

' cuiubor 6, 1834. 1 p. 20 by 25 om. 

12 items. 24 cplulnns. December 2, 1684. 11). 20 bg 31 Om. 

11). by 26 om. 

1 p. 7.5 by 14 ctu. 

1885. L p., 33 by 45 cm. Bound. 300 pages. 

of Congress. Jsnusry 6, 1885. 1 p., nud pcnalty uoticc 011 rcvcrse. 7.5 by 13 cm. 

!~fLshitigton, D. C." Uccombcr 30, 1884. 1 p. 20 by 25 om. 

23 columns. 
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515. Blank for disbursing agent‘s report t u  tho chief of tho propertmy division of 
articles paid for. 6 columns. January 24, 1885. 1 p. 21 bx27 cm. 
51G. Circular notice regarding telegraph messages of the U. S. Fish Commission, and 

giving rates of pay for communications by telegraph. February 6, 1835. 1 p. 8 by 
14.5 em. 

517. Envelope for U. S. Commission of Fish and Fisheries, without penalty notice, 
for foreign use. February 10, 1885. 1 p. 8.5 by 15 cm. 
618. Record of ocean tomporatures. Blank for recording time, temperatures, winds, 

weather, and movements of fish. 20 columns. Junc 29,1885. 1 p. 35.5 by 43 cm. 
519. Circular letter asking persons t o  file receipt for carp. lbprint  of No. 422. 

February 28, 18f35. 1 p. 8 by 13.5 cm. 
3%. Circular letter mking for receipt for Fish Commission publications. March 28, 

18%. 1p. 14by16.6cm. 
621. Ulauk for ordering pamphlet publications sent to persons named in  letters. 

April 1,1885. 1 p. 11 by 15 cm. 
’ 52.9. Blank for dooble fish-egg ticket. 9 items. April G, 1885. 1 p. 13 by 13 crn. 

5 columns. 
April 22, 1885. 7.6 by 
13 em. 
W4. Blank for balauco-sheet of property records. 5 colnmns. April 17,1885. 1 p. 

20.5 by 35 cm. 
523. Circular Iettor transmitting accounts npou vouchare and instructious concern- 

ing signatures. Rcprint of No. 4GO. May 7, 1883. 1 p. 8.8 by $20 cm. 
826. Ulaiilr label for Albatross medical dopartrnout. May 13,1885. 1 p. 4 by 

6.5 cm. 
527. Blank for sub-vouchor. To accompany No. 5%. May 21, 1885. 1 11. 8.5 by 

20 cni. 
528. Scrip heading U. S. Cominissiou of Fish m i l  Fisheries.” Notu size. ,June 

28, 1885. 1 p. 12.5 by 20 om. 
6.29. Blank book for abstract of diabursements by I-I. A. Gill, disbursing agent of 

tho U. S. Fish Commission. G coliimusr June 20, 188.5. 1 p., 25 by 37.5 ctn. I3onncl. 
80 pages. 

YjO. Blank for abstract of disbursements by R. A. Gill, ilisbiirsing ageut of tlm TJ. 
s. Fish Commission. 7 columns. June 20, 1885. 1 p. 20 by 32 cxn. 
531. (jhook-lisb of 1,000 numbers. 9 columns. July 16, 1885. 1 p. 21 by 35 Din. 

5:92. Return euvelope, “ W i I h n  A. Wilcox, agent u. s. Commission of Fish ani1 
~islieries,” with penalty notice attached. July 5, 1885. 1 1). 7.5 by 19.5 cni. 

5%~.  Circdar lottcr to  goldfish applicants, stating that tlley will be supplied m 
soon as practicable, and t6it due notice Of shipment will be sent. Hektograph. 
November 10, 1884. 1 p., and penalty notice on the rovemc. 7.5 by 13 cm. 

634, Blank for order for carp. I-Iektograph. November 10.1884. 1 p., mid pcnalty 
notice ou the reverse. 7.5 by 13 om. 
5-35. Circular letter to  carp applicautu inclosing au order for carp. Hektograph. 

November 10,’1884. 1 p. 20 by 45 om. 
536. Circular letter offering 8ahOn trollt, brook trout, CBlifOrUia trout, arid white- 

jjsh ova. IIektograph. December 2, 1884. 1 p. 20 by 25 cin. 
537. Blank fur compiling data  of the condition of t,he ChBsapealro Bay oysher-bode 

fmm Inaterial collccted by a diver. 20 items. Hektograpli. December 13, 1884. 1 
p. 20by31cm. 
538. Circular letter giving olassiticotion and rates of cornpcnsatiou for emplo~ccs in 

the messenger service of the U. S. Fish Commission. I-loktograpli. l~ecomber 15, 
1%4. 1p. 20bx32cm. 

539. Circular letter giving the names of employees assigned to duty and tlieir position 
in the messenger sorvica of the U. 8. FjsJi Commission. December 201 
1884. 1 p. 20by33cm. 

523. Post-card, daily report of eggs taken aud fish ou baud.. G items. 
1 p., with return aildross and penalty notico 011 reverse. 

JIolrtograph. 
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640. Circular letter to employees in tho mossougor service of thq U. 8. Fish Coininis 
sion inclosing and calling attention t o  Nos. 533 aud SJD. JIektograph. Decentbur 
24, 1884. 11). 19 by 24 cm. 

541. Circular lottor forwarding diploma awarded at the L0111lon B’ishorios Eshibi- 
tiou. March 11, 1883. 1 p. 20 by 25 cm. 
84% Blnnk for rccoipt of diploma of London Fisheries Exhibition. Ifarch 11, 1885. 

543. Circular lottor of iilvitatioll t o  visit tho Central Ihtchiug Slation of the 1J. S. 
FiRh Commission. May 28, 1835. 1 1’. 20 by 26 CIU. 

544. Circular 1eLtor asking fisIiCrinOl1 to fill out blank No. 545, inclosed. Jilly 1, 
1835. 1 p. 21.5 by 28 cm. 

645. Uhuk for roporting tho qunntit$ 01’ msckorol taken, whoro talcon, ullmbor of 
ompty barrols purolinsod i n  tho Provinces, va;liio of vossol, &c. 26 itorris. July 1, 

546. J31auk book for rocord of opplications for iniscellaiieoiis fishes. 5 columns pcr 

647. lllaulc book fnr rccortl of npplicntious for goldfish and goldrii idos. 10 c o l i m ~ n ~  

648. I%l:inIr book €or rocortl of :~pplicntion for shad. October 

549. U1:inlr book for rocoril of applicatioiis for whitefish. 9 colnmns por folio. 

550. 131anlt book for rocord of applications for tront. Octo- 

561. Blank book for rocord of applioatious for salmoii. Oc- 

659. Ulaulr book for record of roquisitions. October 10, 1885. 

553. Blank book for rocord of vouolicrs. Octobor 10,1885. 
1 p., 19 by 25 cm. Boui1(1. 250 pages. 

554. Ulaulr card for memomudimof :tocounts with U. 8. Fish Co~~i~niss io~i  oinplogeos. 
Poriod covcrcd, wvlion picl, aiiinunt, nnd com~~eiisatioii. Octobor 27, 1886. 1 p. 10.5 
by 17 CIU. 

555. 13l;iulc for vonclior. Account of oxponsos of propagation of food-fishes, 1886. 
Novoinbor 19,1835. 1 p., and filiug blnulr 011 rovcrao. 20 by 25 cm. 

656. BIanIr for Stato fish cominissioncrs to fill. 8 quostious. Holrtograplr. No- 
voniber 10, 1885. 1 p. 20 by 31 o n ~ .  

557. Circular letter inclosiug c:irp application. N O V O I I ~ ~ C ~  94, 
ld85. 1 p. 13by20 cm. 

658. lbturii onvolopo. Prof. Sponcor p. Baird, Sen Fisheries Iuvestigation, 1886, 
with pennlty notioe attrrchod. November 24, 1885. 1 p. 10 by 22 CUI. 

859. Circular lettcr to  carp applicants calling atdiontiou to misleading stntement,s 
in newspspors rogarding fish-ciilturo. Novpmber 30, 1885. 1 p. 10 by 22 cm. 

660. Circnlar lot,tor anuounoing tho sendiiig of ‘ I  Tho FiHllery Industrios of tho 
Uuitcd States.” IIoktograpli, February 15, 1886. 1 P a  20 bY 25Cm. 
561. Plottirlg blanlr for temperature chart of air touiporature, snrface temperature, 

aud botbo111 toinporaturo j wit11 blanks for n a u ~ e  of station nU(1 observer. December 
1% 1885. 1 1). 27 by GO OUI.  

’ 502. Post-card t o  applicants for Id T’he Fishery Industries of tho Uuited States,” 
referring tlloul to tho Pitbhc Printer. January 4, 1836. 1 p. 7.5 by 13 cin. 

563. Blaulc lnbul to attach to  Fish Commission publicritious, with ponalty notioe. 
January 4, 1886. 1 p. 10 by 17.5 CIU. 

564. Blaulc forackuon~ledgiug rocuipt o f  lottor, snil announoiug carp litornturo as 
sent to party ~laurdcl. January 15, 1686. 1 1). 20 by 25 cm. 
685. Blank slip for attnching to :iccoiint~s certif,ving that  inileago chargcd wm 

made undor orders and at poraoual cxpouse. January 18, 18%. 1 p. 7.5 by 20 om. 

1 1). 10 by 22 c111. 

18J5. 1 p. 21.6 by 28 cm. 

folio. Ochoher 10, 1885. 1 p., 26 by 33 cm. Bouud. 250 folio~a. 

porfnlio. Octobor 10, 1835. 1 p., 2G by 33 om. I3cuncl. 260 folios. 

10, 18%. 1 p., 26 by 33 cm. Uound. 250 folios. 

October 10, 1883. 1 p., 26 by 38 0x11. 13oiind. 250 folios. 

bor 10,1835. 1 p., 2.6 by 38 cln. Boimd. 250 folios. 

tober 10, 1885. 1 p., 26 by 38 cm. Ilound. 250 folios. 

1 p., 19 by 25 cin. I~OllIld. 250 pages. 

9 coluinus per folio. 

10 columns per folio. 

10 columns por folio. 

7 c o l ~ m u s  per folio. 

6 oolumns per folio. 

Revise of NO. 463. 
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5GG. Circular iiotice regarding telegraph messages of the U. S. Fish Commission, 
and giviug rates of p:~y for communications by telegraph. January 16, 1836. 1 p. 
8 by 14 cm. 
567. Circular letter relating to  the 80% fisheries for 1885, and questions as to  quan- 

tity of mackerel, halibut, cod, herriug, and other fish sold fresh and dry-salted. Felt-’ 
r imy 9, 1886. 

568. Circular letter relating to the Great Lakes fisheries, and questions as to the 
kind of apparatus used and qorntity of fish taken. August 15, 1885. 1 p. 21 by 
27.5 om. 
509. Post-card notice of transfor of fish or eggs. Return address aiid pQUalty no- 

tice on reverse. March 3, 1886. 1 p. 7.5 by 13 cm. 
570. Circular letter relating t o  the Great Lakes fislieries, and qnestions as to  the 

kind of apparatus uscd and quantity of fish taken. Revise of No. 5G8. January 
27, 1880. 1 p. 21 by 34.5 om. 
571. Blank for owners of fisheries of the Great Lakes to  fill : Names of persons 

employecl, number and kinds of boats, number and k i d s  of nets, quantity and value 
of fish. To amompauy No. 568. August 15, 1885. 1 p. 27 by 39.5 om, 
572. Blank for property return. 7 columns. Ilektograph. June 15,1885. 1 p. 

20 by 31 cm. 
573. Circular illuntruting the development of tho Spanish mackerel. Thirtoon fig- 

UWE and explanations. Hektogroph. June 2, 1885. 2 pp. 20.5 by 32 om. 
574. Invitation for proposals for filling inside of retaining-wall at Wood’s Holl Sta- 

tion. Hektograph. April 10, 1885. 1 p. 20 by 31.5 em. 
575. Post-card announcing supply of carp pamphlcts exhausted, and that  a copy 

will bo forwarded as soon as received from the printer. Hektograph. November 18, 
18d5. 
576. Post-card t o  goldfish applicants stating that the stock is exhausted, and that  

they will be sapplioduest fall. Ikktograph. April 15,1885. 1 p., and pcualty no- 
tice on reverse. 
677. Circular letter to goldfish applicants stating that  the goiieral distribution is 

completed, and that  they will be supplied a t  next fall distribntiou. Hektogmpli. 
April 15, 1885. 
578. Circular letter annouuciug that  Charics G. Atkins will forwmd eggs of luuu- 

locked salmon. IIektograph. February 8, 18%. 1 p. 19 by 24.5 CIU. 

579. Circular letter aclmowlodging the reoeipt of application for trout and Htatiug 
that  arraugcmenta should be macle .to recoive the  fish at the fish station. Hokto- 
graph. Uecembcr 15, 1885. 1 p. 19 by 24.5 om. 
580. Circular letter to  State commissioners offering lake trout and wliitefish. Hdk- 

tograph. Novembcr 19,1835. 1 p. 19 by 24.5 cm. 
581. Circular letter to carp applicants i n  Canada advising them to wait for fish till  

fal1.distribution. Hektograph. January 8, 1886. 1 p. 19 by 24.5 cni. 
582. Circular letter inviting bids for grading at the carp ponds. Hektograph. 

May 2Q, 1885. 1 p. 19 by 24.5 cm. 
583. Circular letter t o  collectors of customs asking for list o€ fishing-vessels. Cy- 

clostyle. February 17, 1886. 1 p. 20 by % cm. 
584. Circular letter to  the Commissioner of the  Bureau of Navigation, Treasury 

Department, transmitting Nos. 585 and’ 586. Cycloatyle. Febroary 17, 188G. 1 p., 
20 by 25 cm. 
585. Circular lettor to collectors of customs, aiinonucing that  statements of fishing- 

vessels received are satisfactory. Cyclostyle. February 17,1836. 1 p. 20 by 25 om. 
58G. Circular letter to collectors of customs, inclosing inoomplete statements of 

fishing-vessels for completion. Cyclostyle. February 17,1886. 1 p. 20 by 25 om. 
587. Blank book for .statement of oxpeuditnres at Finli Commission stations. 14 

columns per folio. March 28, 188G. 1 p., 28 by 44 cm. Bound. 50 pages. 
588. Circular letter relatiug to  itifortuntion askod on tho sea fiehoriea, t o  accompany 

No. 567. January 25, 1886. 2 pp. 21 by 27 cni. 

1 p., 21 by 27.5 cin. 4 pages. 

1 p., and penalty notice on reverse. 7.5 6s 13 cm. 

7.5 by 13 om. 
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589. Blank book: Tho United Stat@ in accouut with Herbert A. Gill. 9 columna 

per folio. April 17, 1886. 1 p. 26 by 35.5 om. 
m0. Blmk slip for certificate that immediate delivcry of articles was ncoussary. 

April 21, 1886. 1 p. 7.5 by 20 om. 
691. Label for packages to “Prof. 8. F. Baird, Wood’s Holl, Mass.,” with penalty 

clause attached. July 17, 1886. 1 p. 4 by 13.5 em. 
692. Blank €or shipping artiolee for U. 5. Fish Commission vossol~. 17 columns. 

Septombor G, 1886. 1 p. 45 by 53 em. 
603. Official cnvolopu, u. 8. COmmi8SiOll of RSh and Fishories, steamer hlbutross,” 

with penalty notioe attaclicd. Novombor 2, 1886. 1 11. 8.5 by 16 om. 
694. Offioial envolopu, ‘‘ U. S. Commission of Fish aiid Fislieries, steamer Albatross,” 

with penalty notice attached. November 2, 1886. 1 p. 10 by 23 em. 
593. Circular letter transmitting check with blank for receipt for check attcwhod. 

November 17, 1886. 1 p. 20 by 26 om. 
696. Blank for description of pouds. 38 questions. November DO, 1886. 4 pp. , 

21 by 35 om. 
597. Blank for request for trausportation, with blank certified receipt. Stub at- 

taohed for 10 entries. Series B. Novombor 23,1886. 1 p., 16 by 31 om. 10 volumes, 

598. Letter-head, U. S. Commission of Fish and Fisheries, steamer Albatross.” 
November 24, 1886. 1 p. 19 by 24 om. 

599. Ciroular letter to Congressmen calling attention to thoir indorsement on an 
unauthorized carp blank issued by the U. 5. Fish Co. Novomber 24, 188G. 1 p. 20 
by 25 cm. 

GOO. Circular letter to  owners cmd mastem of fishing voasels transmitting No. GOL. 
Cyclostyle. November 30, 1886. 2 pp. 19 by 24 am. 
601. Blank for llStatistics of New England Vessd Fisheries, 1886.” November 30, 

1886. 2 pp., 21 by 27 em. 
602. Circular letter and blank relating to  ” Statietics of tho Mackorel. Cod, and 

other Fisheries for 1880.” November 10, 1886. 4 pp. 21 by 28 om. 
603. Blank for requisition of rtrticles or labor, with ‘lInstractjions” on t,he reverso. 

Revise of No. 465. January 16, 1887. 2 ppp. 20 by 24.5 om. 
604. Labcl for trout eggs, giving instructions for their care. Fobrutcry 8,1887. 1 p. 

18 by 25 cm. 
80.5. Circular letter and question8 rclatiiig to  maokorcl and the maokorcl fisheries. 

25 questions. Fcbruary 28, 1887. 4 pp. 81 by 27.5 om. 
606. Return OUVO~OPO, ‘IU. S.2’ish Co-isuion, Washington, D. C.,” with penalty 

notice attached. Fcbruary 28, 1837. 1 p. 10 by 22 om. 

100 pages each. 

Abstraot of disbursements . _ _  ___. 629,530 
Account card. ._____ _____. .... ___. 554 
Account with H. A. Gill ____I.\. .-.. 589 
Acknowledgment of letter -. . . - - GG4 
Albatross envelope No. 6 .__... _... 693 
Albatross envelope No. 10 - -. . - - -. 594 
Albatross letter-head . -. . . . . . - - - -. G98 
Albatross medical label.. -. . . . . - - - 526 
Albatross temperafure book . . - - . .‘ 607 
Alewives, record of oatoh of ._. ... . . 601 
Applioants for fish, record of. - - -. - 646\ 

INDEX TO THE FOREGOING LIST OF BLANICS, CIRCULhRS,,ETC. 

Articlcs boughii, yoport on . -. -. __. 
Balauce shcot of property ._._ ___. 
Brook trout, offer of ..._.. ..__ .___ 
Bullctin applicants awarded -. . . (. 
California tront, offer of ._._.. _._. 
Carp applicants, compilation of. - - 
Carp applicants supplied with order 
Carp appl i~at~ion circular . . -. .I - - - 
Carp qplicat,ions from Canada,. -. 
Carp circular, misleading.. . -. -. -. 
Carp circular on Fish Company -. 

515 
524 
5% 
613 
536 
504 
535 
557 
88 1 
569 
599 
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Carp order ._.__. _____. - ..__. .. __. 534 
Carp pamphlet, supply exhaustcd. 575 
Carp ponds, grading at . .__. _. _ _ _ -  582 
Carp receipt, request for ._____ .__. 519 
Central Station, invitatiou to. . - - - 543 
Certiiicatc of delivery of articlcs -. 590 
Certificate of mileago. ._. __. .. ___. 5G5 
Check inclosed . ._ .__. .____. .__ _.. 595 
Check-list of numbers ._ . - - - -. - __. 531 
~ ~ i e c k ,  receipt for ... _ _ _  - - _ I _ _  - - -. - ~5 
Chesapcake oyster investigation _ -  537 
Collectors of cnstoms, fish statistic8 

from . . . .. . . - - -. . - - - -. 58:$584,581i, 586 
Dcscription of ponJs - ._. -. ._ ___. 596 
Diplomas, London Eshibition - - - -541,642 
Directory blank ._. _ _ _  -. . -. . . - - - - - 508 
Disborscmonts, abstract of. . - - - - -529,530 
Disbiirsing agent, articles paid for. 515 
Egg ticket - ___. .__. ___. ___. __._ _. 522 
Employees, directory lhn lc .  - - - _ _ _  508 
Envelopc, pcualty returu ._ ..G32,558, GOG 
Euvelope without j~eualty notice.. 517 
Expcnditurcs, statmicut of . _ _  - -. . 587 
Fisheries ststistics. . - - - - - . -. - 600,601, GO2 
Goldfish applicants, notice to - -. - 533 
Goldlish applicnuts, record of ~ . . -. 547 
Goldfish distribution completed - 577 
CioldLish supply exhaustcd - - - - . .. . . 576 
Groat Lakes fisheriescirculnr .568,570,671 
Iuclosuro of chcck ._. _ _ _  ._ -. . - -. . 6!)5 
Iuvitation to Coiitral Station.. -. - - 543 
Label for Albatross _ _  _ _  . __. . - - -. . 5% 
Label for piiblications - . - - -. ,. . - .511,5(i3 
Label for trout cggs .____. .___ __._ GO4 
Labcl for Wood’s I1011 ._ _.__ 591 
Laboratory lctt or-heading . . -. . . . . 514 
Lake trout, offer of _ _  - - - . . - -. - .-. . 680 
Laudlocked salmon, offcr of. .__._. 678 
Letter-heading . - -. -. . - - -. . - - - - -. 514,528 
Liability book ._ - -.. ._ _ _  . . - _ _ _  - __. 506 
Loudon Exhibition diplomas. .... 541,542 
Macltercl statistics. . - - - -. . _ _  .544,545,006 
Mcruoraurlum blank - - - - . - - -. . - - - 510 
Mcsatngorservicc. - - - - -. ._ -. 538,539,540 
Miletigo certificate. - - - -. -. - - . - -. 566 
Note-paper heading. -. - - -. -. . . - - - - 628 
Numbers, list of .____. .__. .. _ _  __.. 631 
Ocean-temperature rccord - - -. - - -. 518 
Order for carp ...__. .__. ...__. .___ 634 
Oyster iuvcstigatiou . - - - . . . . - - - - 537 
Pamphlet; publicatioq order for.. 521 
Ponds, dewription of .. . ..___. ._.. 596 
Property balance-sheet, . . . - . -. - -. 509,524 

Property on hanrl quarterly - .. _-.. 512 
Property return ...I _ _  _ _  .--__. __._ 572 
Publication receipti, request for - .- 520 
Publications, label for .. .- - - _ _  .... 611 
Publications, request t o  forward .. 502 
Quarto report announcement - -. . - 560 
Quarto report declined .._._. _. _ _ _ _  6G2 
Receipt for carp, requcst for _ _ _  __. 519 
Receipt for chcck ... - - - -. - _ _  -. __. - 695 
Recoipt for publications requested. 520 
Record of applications for fish - - -. . 546 
Record of applications for g~ldfi~h - 547 
llccord of applications for s&uon. 551 
Rccorcl of applicatioua for shad ._ . 548 
Record of applicat,ions for trout.’.. 550 
Record of applications for whito- 

fish -----.-__--- .____. .--...-_.. 549 
Record of roquisitious .__ _ _  . . - - -. 552 
Record of mlmou and elcmivcs. _. . 501 
Rccord of vonchcrs. _. _.. ._ __. _ _  . 563 
Reqnest to  forward pnl)licntions.. - ti02 
Requisition blaulr . -. ~ -. - -. . -. 603 
lleqnisitions, record of. - - - -. . - -. 552 
Salniou appliwnts, record of. - - - - - 551 
S~lmou,  record of catch of . ____ .  _. 501 
Salmon tront, offer of _____. _____. - 536 
Sea-fisheries eiivclope . - -. -. ._ -, - 568 
Sea-GslJcries investigatiou. . -. -. -667,588, 

GOO, 601, GO8 
Shad applicants, rccord of _ _ _ _  __. - 548 
Shipping articles for vessels. .____. 592 
Spanish maekerel circular. - - - -. -. - 573 
State fish commissions, quoetious on 556 
Statistic8 of vcaselfi. - ___. -. . - - - . . G O O ,  GO1 
Sub-voucher ...___._.__.._______._ 527 
Telegraph messages, notice . -. 5lG,56G 
Temperature plotting blank . -. 5Gl 
Tempernture records. - - -. . - - 507,518 
Tieket, cgg .____._. ..._ ___. __.._._ 52% 
Trausfer of fish or eggs..- - __. . -. . - 569 
Tranauiittal of vouchers. . -. - . - - -503, 523 
Transportation request - -. . . . . . - -. 597 
Traveling expenses, affidavit of.. . 605 
Troiit applicants, record of ._____ _ _  550 
Trout eggs, label for ..___. .____. .. 004 
Trout, instructions for receiving.. . 579 
Vessels, shipping arLiclcs for. - - - .. 592. 
Voucher blank.. - - - - . -. __. . - - ._ - -. 655 
Vouchers, record of _.__ ___... .__. - 553 
Vouchers, transmittal of ._ - .__... 503,626 
Whitefish ~pplicauts, record of .. . 549 
WhitoBsh, ofler of _ _  . .. -. _ _ _  .636,580 
wooi1’s IIoll, filling.. . __. . . . . -. ..- 574 



I N D E X  . 

A . Pagi 
1: 
33 

Abxco I~lanll .  fish fit ..................... 
Abernotliy. A . S ......................... 
Abrnrnis blatua .......................... 31 
Aonuolla nonnnni ........................ 38 
Accokcok Run, shad plantod in .......... 42 
Aoilius HulOrZtiib .......................... 34 
Arqnia Crrck, carp planted in ........... 135, BD 

diad planted in ........... 42442 
Ailninfl. solloonor Ellon M ............. 39,107, 40 

. Nottio, lost ............ 10 
Agate, whoonor ......................... 24 
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