XI.—REPORT OF PROGRESS OF AN INVESTIGATION OF THE
CHEMICAL COMPOSITION AND ECONOMIC VALUES OF FISH
AND INVERTEBRATES USED FOR FOOD.

UNDERTAKEN FOR THE UNITED STATES FISH COMMIS-
SION.

By W. O. ATWATER, Pi. D.,
Professor of Chemistry, Wesleyan University, Middletown, Conn.

Sk : Herewith I Lave the honor to transmit a report of progress of
the investigation of the chemical composition and economic values of
fish and marine invertebrates used for food, which has been in process
for some time past in this laboratory, under the auspices of the Smith-
sonian Institution and the United States Fish Commission.

This report includes analyses of fifty-one samples of fish and twenty-
five of oysters, lobsters, and other invertebrates. It is divided into
three parts.

Part I gives account of analyses of fish, including description of sam-
ples, tabular statements of results, and mechods of analyses.

Part II gives similar data regarding invertebrates. The investiga-
tion it describes was undertaken at my suggestion by my assistants,
Messrs. Woods and Beamer, who have also shared in the investigations
of fish, and who report those upon invertebrates.

Part III summarizes the more immediately practical results of the
work, especially in its relations to the nutritive values of the samples
«malyzed the detailed account of the more abstract investigations being
reserved for another occasion.

Permit me to say that I regard this as only the beginning of a much
needed rescarch. Work in this line, rightly conducted, may, unques-
tionably grow into an inquiry of the greatest value.

‘To obtain the best results the investigation should, it seems to me,
be pushed in two directions, namely, toward the study of—

1. The chemical constitution of the tissues and fluids of the bodies of
the animals.

2. Their economic values, especially for food.

The more abstract study of the chemical composition of the substances
(1] 231
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is of less immediate interest to any except the chemist and physiologist;
but, if successfully carried out, its results will have most important
bearings upon the more practical questions referred to. We must know
more of the chemical constitution of the compounds that occur in our
foods -and of their functions in nutrition Lefore we can, with satis-
factory accuracy, estimate their values and proper uses for food. At
the same time, an approximate estimate of the nutritive values, and oné
commensurate with our present knowledge of the ingredients of foods and
their functions, can be based upon analyses somewbat less detailed, even,
than most of those here given. The analyses already made, though
insufficient to permit as reliable generalizations as are to e desired, do,
nevertheless, help toward an estimate of the composition and values of
a number of our more common species of edible fish and invertebrates.

Some of the results herewith reported are striking and unexpected.
Among the different sorts of fish which the New York and Middletown .
markets furnished for my table, a sample of flounder contained only &
per cent. of dry edible solids, actual nutrients, the rest being water and
refuse; while one of salmon yielded 33 per cent. of nutritive substance.
The proportion of nutrients in salmon was nearly one-third larger than
it would be in an ordinary slice of beef-steak; that in flounder not one-
fourth as large.

Taking the fish at retail prices in Middletown markets, the total
nutrients in striped bass came to about $2.30 per pound; while in
Connecticut River shad, whose price, thanks to our fish commissions,
was very low, we bought the same nutrients at 44 cents per pound.
In good beef they were costing about $1 per pound.

It makes very little difference to the man with five thousand dollars
a year whether he pays fifty cents or five dollars a pound for the albu-
minoids in his food; but it does make a difference to the man who must
pay his rent and support his family on five hundred dollars a year. The
economical housewife who hesitates in the dry-goods store before taking
a piece of calico at eleven cents a yard when she can get another that
may do as good service for ten, goes to the market and unknowingly
pays, perhaps, a dollar for a given amount of food, when she might have
got the same materials in forms equally nutritious and wholesome, for
fifty cents.

The large amount of attention devoted to this kind of investigation
in Europe has brought resunlts capable of being successfully 1)01)111211:'
ized. In Germany, tables giving the chemical composition and nutrt-
tive valuations of foods are becoming current among even the common
people. An attempt toward a similar application of the results of the
present work is given in tabular form in Part II1.

The details of the analytical work hercwith reported have been Pel
formed for the most part by my friends and assistants, Messrs. W.
Jordan, B. 8., G. P. Merrill, B. 8., C. D. Woods, B. 8., and M. Beﬂmer7
C. E,, for whose skillful aid I desire to express my thanks.
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I wish also to acknowledge the generous coniribution by Mr. A. R.
Crittenden, of the firm of Wilcox, Crittenden & Co., of this city, of $100
towards the expenses of the analysis of fish,

Further and especial thanks are due to Mr. E. G. Blackford, Fish Com-
missioner of the State of New York, for a gift of the same amount ($100)
towards defraying the expenses of the investigation of the invertebrates,
as well as for the furnishing of samples and valuable information.

In conclusion, permit me to express my appreciation of the pecuniary
and other aid which has been courteously afforded by yourself, and
whieh has rendered the investigation possible.

Very respectfully, your obedient servant,
W, 0. ATWATER,
Chemical Laboratory, Wesleyan University,
Middletown, Conn., July 1, 1881
Prof. SPENCER F. BAIRD,
Secretary of the Smithsonian Institution,
and United States Commissioner of Fish and Fisherics.

PART I.
ANALYSES OF FISH.

DESCRIPTION OF SAMPLES OF FISH ANALYZED.

Nos. I, XIII, XV, and X VI were purchased at fish markets in Middle-
town, in the months of March, April, May, and June, 1879; the other
samples were procured as stated below.

No. I. Halibut (Hippoglossus americanus).

The sample was from the posterior half of the body. The price was
15 cents per pound. The proportions of flesh, edible portion, refuse, and
loss in cleaning (see “Methods of Analysis”) were as given in Table I.
No. I1. Flounder (Pleuronectes americanus).

The entrails of the fish had been removed. Price 10 cents per pound.
The following figures show the proportions of edible portion, waste, &e.,
in each sample and in both together. The figures for the two together
are also given in Table I.

A, B. Both.
Grama. Grams, Grama.
Weight of edible portion, flesh. ....couceiiancanaeanes 239 716 054
Weight of refuso, head, bones, skin, &0.cccceuuva-ves 855 081 1,810
Losa in preparing for AnAlY8is. cc.coevvmeiiianaenae. 19 19 88
Total weight of asmple in grAmB. ... .oeever inennnan. 613 1,695 2,808
Total weight of samnple in pounds and ounoces ........ 11b. 5. 6 0z. 81bs.11.80z | 51ibs.l.4 08

No. IIL Cod (Gadus morrhua).

The head and entrails of the fish had been removed, Price 10 cents
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per pound. Proportions of ﬂesh refuse, &c., as per Table I. Total
weight of one dressed fish, 2,780 grams=6 pounds 2.1 ounces.
No. IV. Eels (salt water) (Anguilla rostrata).

Dressed, 1. e. skin, head, and entrails removed. Price 15 cents per
pound. The proportions of flesh, refuse, &c., in Table I are those of
eleven fish, which were not welghed separately The total weight wus
1,368 grams_3 pounds 0.3 ounces.

No. V. Alewives (Pomolobus vernalis).

Caught in the Connecticut River. Price 12 cents per dozen, Twelve
whole fish weighed 2,666 grams=5 pounds 1.5 ounces. The cost per
pound was thus 24 cents. The proportions of flesh and refuse in four
of the fish were as per figures in Table I, in which table are given cor-
responding data for samples which follow
No. VI. Shad (Alosa sapidissima).

From the Hudson River. Price 20 cents per pound. Two whole fish
weighed 1,925 grams=4 pounds 3.9 ounces.

No. VII. Striped Bass (Roccus lineatus).

From Connecticut River. Price 20 cents per pound. One whole fish
weighed 2,055 grams=4 pounds 8.5 ounces.
No. VIII. Mackerel (Scomber scombrus).

Price 15 cents each. Four whole fish weighed 1,280 grams=2 pounds
13.1 ounces, which would make the price about 20 cents per pound.

No. IX. Halibut (Hippoglossus americanus). '

Section of fatter portion of body. Price 15 cents per pound.

No. X. Shad (Alosa sapidissima).

From Connecticut River. Price 8 cents per pound. One whole fish
weighed 1,595 grams=3 pounds 8.3 ounces.
No. XI. Cod (Gadus morrhua).

Price, 8 cents per pound. One fish, dressed, i. e., with head and
entrails removed, weighed 2,532 grams=>5 pounds 9.3 ounces
No. XII. Biue Fish (Pomatomus saltatriz).

Price 10 cents per pound. One fish, entrails removed, weighed 1,400
grams=3 pounds 1.3 ounces.

No. XIII. Mackerel (Scomber scombrus).

Price 18 cents per pound. Two whole fish weighed 8,982 grams=19
pounds 12.1 ounces.

No. XIV. Salmon (Salmo salar).

Sample furnished by Mr. E. G. Blackford, 74, 75, 76, and 80 Fulton
Market, 134 Beekman street, and 223 Front street N ew York City.
From ane One fish, entralls removed, weighed 47643 grams=10
pounds 8 ounces.

No. XV. Porgy (8tenotomus argyrops).
Four whole fish weighed 1,290.5 grams=2 pounds 13.5 ounces.
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No. XVI. Haddock (Melanogrammus aeglefinus).

Price 8 cents per pound. One fish, with entrails removed, weighed
1,900 grams=4 pounds 3 ounces.

No. XVII. Salmon Trout, called also “Mackinaw Trout” (Salvelinus

namaycush). .

Received November 7, 1879, from Mr. Blackford, Fulton Market, New
York, In letter of November 6, Mr. Blackford describes the samples as
follows : “Salmon trout (Christivomer namaycush) weighs 8 pounds 3
ounces. Caught in Lake Ontario November 5. This is very plenty in
market at this season of the year. You will probably find spawn in it.”
The sample, a whole fish, weighed on receipt 3,630.4 grams=8 pounds,
and had evidently shrunk slightly by loss of water and otherwise in
coming., It contained considerable spawa, which, as in other cases, was
rejected, with entrails, bone, skin, &c., in preparing for analysis.

No. XVIII. White Fish (Coregonus clupeiformis).

Received November 7, 1879, from Mr. Blackford, who says in accom-
panying letter: «“ White fish (Coregonus clupeiformis) weighs 2 pounds
15 ounces, caught at Alburgh Springs, Vt, from Lake Champlain. Is
the great food fish of the lakes, and is in its finest condition at the
present season.” Total weight of one whole fish as received, 1,313 grams
=2 pounds 14.3 ounces, showing, as usual, slight shrinkage in transport
and handling. .

No. XTX. Striped Bass (Rocous lineatus).

Received November 7, 1879, from Mr. Blackford, who described it as
“ Striped bass; weighs 2 pounds 9 ounces; caught at Bridgehampton,
Loung Island, November 5. They are very plenty at this season and in
their best condition.” Total weight of one whole fish, 1,098.5 grams=2
pounds 6.7 ounces. _

No. XX. Red Snappér (Lutjanus Blackfordii).

Sample received from Mr. Blackford November 28, 1879, ¢ canght in
Fernandina, Fla.” Total weight of oune whole fish, 3,5607.5 grams=7
pounds 15 ounces.

No. XXI. Haddock (Melanogrammus eglefinus).

Sample received from Mr. Blackford November 28, 1879, ¢ caught off
Rockaway, Long Island.” Total weight of one fish from which entrails
had been removed, 2,402 grams=>5 pounds 4.7 ounces.

No. XXII. Flounder (Paralichthys dentatus.)

Sample received from Mr. Blackford Mavch' 9, 1880. ¢ The fish was
caught at Amagansett, Long Island” The sample was rather old, and
the flesh very soft. It emitted some odor and assumed a pasty appear-
ance in drying. It is worthy of note in this connection that the per-
centage of ¢ gelatin? in this sample is large. Total weight of one whole
fish, 1,257.5 grams =2 pounds 12 ounces.

No. XXII1. Smelt (Osmerus mordaz).
Received March 9, 1880, from Mr. Blackford, from Hackensack River,
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New Jersey. Seventy-three whole fish weighed 1,023 grams. = 2 pounds
4 ounces. '
No. XX1V. Spotted Brook Trout (Salvelinus fontinalis).

Sample received from Mr. Blackford, March 16, 1880, «Cultivated
Trout.” Six whole fish weighed 1,295 grams = 2 pounds '13.7 ounces-
No. XXV. Boned Codfish.

Per label on box, ‘Packed and warranted by Henry Meigs & Co.,
Boston, Mass.,” “Snow flake” brand, Purchased April 8, 1880, in Mid-
letown, in 5 pound packages; price 50 cents each, or 10 cents per pouﬂd-
The following statements were printed on the box: *This package con
tains pure codfish, and that the best that could be cured. Great care is
taken in the selection, curing, and packing, and the fish is recommended
to the consumer for its economy, convenience, cleanliness, and quality.
In the fall of 1876 we introduced boned codfish in smatl boxes. i
We have been experimenting with paper, and we have now to offer &
paper box that is in every way water and air tight. The package is
thus always neat, the contents clean, and there no longer escapes the
fish odor, that to many is so offensive.”

No. XXVI. Red Snapper (Lutjanus Blackfordii).

From the eastern coast of Florida. Sample received from Mr. Black-
ford April 20,1880. Entrails removed. Weight of sample, 5,49 gram$
= 1° pounds 1.9 ounces.

No. XXVII. California Salmon (Oncorhyncheus chouicha).

From Sacramento River, California. Received from Mr. Blackford,
April 20, 1880. Edible portion of the anterior part of body. The fish
was evidently not very fresh. It emitted some odor, and in drying
swelled a great deal, and became pasty.

No. XXVIII. Smoked Halibut.

Purchased in Middletown, Conn., April 29, 188b. Part of one side of
fish, including skin and a few small bones. Total weight of sample, 1,616
grams. = 3 pounds 9 ounces.

No. XXIX. Canned Salmon (Oncorhyncheus chouicha, probably).

Put up by G. W. Hume & Co., San Francisco, Cal. One can, said t0
contain 2 pounds, cost 45 cents. Weight of entire sample, 8,700 grams =
1 pound 14.7 ounces, which would make actual cost of the contents of
can about 20 cents per pound. The sample had a good deal of oil.
Solids and oil were crushed together in a mortar; the oil was readily
absorbed, so that the sample was easily worked.

No. XXX, Fresh Mackerel (Scomber scombrus).

Caught off Cape May, N. J. Received from Mr. Blackford, May 11,
1880. - Total weight of four whole fish, 2,594 grams =5 pounds 11.5
ounces,

No. XXXI. Porgies (Stenotomus argyrops).

From Rhode Island. Received from Mr. Blackford, May 11, 1880.
The fish were whole. Total weight, 2,847 grams = 6 pounds 4.4 ounces
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No. XX XII. Shad (Alosa sapidissima).

From Connecticut River. Purchased May 19, in Middletown, Conn.
Price 10 cents per pound. Total weight of one whole fish, 1,7 50 grams =
3 pounds 14 ounces.

No. XXXIII. Smoked Herring (Clupea harengus).

Purchased May 19, 1880, in Middletown, Conn. Total weight of six
whole fish, 4,547 grams = 10 pounds 0.4 ounces.
No. XXXI1V. Salt Codfish.

Sample purchased in Middletown, Conn., November 16, 1880, of Mr.
8. T. Camp, who states that the fish is the kind known to the trade as
“channel fish,” and were caught in the deep water near George’s Banks,
The fish as commonly sold (head and entrails removed, salted and dried)
cost 7 cents per pound. Onpe fish weighed 4,156 grams = 9 pounds 2.2
ounces.

Nos. XXXV @ and XXXV b, Spent or foul salmon (Salmo salar), males.
Nos. XXXVI a and XXXVI b. Spent or foul salmon (Salmo salar),
females.

Received November 18, 1880, from Government salmon breeding es-
tablishment, through the courtesy of Mr. Charles G. Atkins, Bucksport,
Me. In accompanying letter Mr. Atkins suggests that though ¢ spent”
salmon [the eggs having beon removed by stripping] they were in better
condition than those that have spawned naturally. From measurements
made by Mr. H. L. Osborn, assistant in natural history in Wesleyan
University, I select the following as of interest in comparing the dimen-
sions and welghts of these with salmon in good condition:

]
XXXVa XXXV b. XXXVIa | XXXVID

Greatest height of body....... «...millimeters. . 156 154 163 160
¢t hoight of body .......... PR [, N 80 68 [1X] 64
Greatest width of body........ do ..... 58 57 66 67
irth at tip of pectornl fin..... .do...... 360 355 380 400
Girth at anterior end of dorsal......... 0. an..- 330 365 300 385
GIPEl) OVer DNUB cenevnonveeeamennseaanee do...... 200 285 340 318
Girth at posterior ond of adipose fin ... .do...... 200 190 200 210
Length to tip of middlo caudal ray ...... do... ... 828 830 015 806
Length to base of middle caudal ray..... do ..... 750 750 835 813

The proportions of flesh, refuse, &c., were:

XXXV a. | XXXV b | XXXVIa | XXXVIb

Edible portion.....coeuerueiranrieacens grams.. 2,345.7 2,881.1 2,603.0 3,040.2
nste, ontrails, skin, bone, &0...c.e.......d0. . 1,008. 4 1,715.0 2,487.6 1,055.9
88 in cleaning ...coocviceeieonn .t ....do. 28.3 14.2 7.0 21.3

Total Welght .eeeverereoseanecsoennns do.... 4,372.4 | 4,110.8| 51815 5,017.4
Total weight in pounds and onnces ........ 0 1bs. 10.2 0z. | 91bs.10z. [111bs.70z. | 111bs. 10z,

Portions of Nos. XXXV a and XXXV b were sampled together and
analyzed as No, XXXV. The same was done with Nos, XXXVI a
and b, which were analyzed as No. XXXVL
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No. XXXVII. Salt Codfish.

Sample purchased of Mr. 8. T. Camp, Middletown, Conn., November
29, 1880, who states that the fish is of the kind known to the trade as
“Dboat fish,” and was caught near the shore, in the vicinity of Nantucket.
Total weight of two whole fish, 2.813 grams = G pounds 3.2 ounces.

No. XXXVIIIL Black Fish (Zautoga onitis).

From Stonington, Conn., received December 1, 1880, from Mr. Black-

ford. Weights of t\\o whole fish as follows.

b.
Edible porti 322.0
Wasto oo 19
Loss in cleaning 1.1
Wholefish .............................. .. .. , 287. 775.0 -
‘Whole fish in pounds and ounces -1 21bs. 13. . 11D, 11. 4 v2.

No. XXXIX. Mackerel (Scomber scombrus).

From Cape Cod, Mass., sample received from Mr. Blackford, Dec. 1,
1880. One whole fish weighed 337 grams = 11.9 ounces.

Nos. XL @ and XLb. Land-locked Salmon (Salmo salar), var. sebago,
males.

Nos. XLIae and XLIb. Land-locked Salmon (Salmo salar), var. sebagos
females.

From Schoodic salmon-breeding establishment, Grand Lake Stream,
Maine. Sample received December 1, 1880, from Charles G. Atkins,
who says, in letter dated Grand Lake Stream, Maine, November 27,
1880, “I send * * * * four male land-locked salmon and four fe-
males, whose eggs have been taken from them by the artificial process.
They are as near spent fish as we can get, but I think they are in better
condition than those that have spawned naturally.” The following
measurements and weights indicate the size of the fish and proportions
of flesh and refuse:

XLa. XLb XLe. XL d
Greatest length. .. ..ooeeenvnnn..... i . 520 500 5610 500
Girth at tip of pectoral im0 TN do 285 250 205 260
Girth at anterior base of dorsal fin et 202 255 278 270
Girth 8t anus ..o.ceveereeernnnnen. -.nnn. d 218 175 220 105
Edible portion .............. - 745.1 023. 8 754.8 | 761.8
‘Waste, entrails, &o....... do.. 767.6 504.8 741.0 648.8
Loss {n cleaning .......... ..do.. 17.4 11 6 10. 4 89
Totel Weight . ..ooomomneeeonn oo . 1,530.0 | {20 1, 506. 6 1,418.5
Total woibht in pounds and ounces............... 310e.’5. 9 0z. j2 1s.11. 4 oz. 31be.5.10z.| 3lbs 20%
XL1a. XLIb. XLle | XLI d.
I
! 450
Greatest length..................... 480 460 450 10
Girth at tip of pectoral fin...... -ee... do 230 220 210 | 210
Girth at anterior base of dorsnl fin. .do....... 240 225 210 ; 160
Girthatanus......ccoooveieanaa ... 177 175 2.9
Edible portion --..._.. 562.1 404.7 402 1 ‘ e
Waste, entrails, &o . 4718 401.7 801.1 Mt
Loss in clegning...... 10.8 6.7 | a08.7
Total wolght ... .oovvieeeiuii ol 1,053.0 $08. 1 i 5. 02
Total weight in pounds and ounces l 2!b8.'5. 10z, | 11b. 16, 80z. 1 Ib. 12. B oz 11b, 14
|
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Nos. XL a, XL b, XLo, XL d, were sampled together and analyzed as

No. XI. The same was done with XLIa, b, o, and d, which were ana-
lyzed as XLIL.

No. XLII. Salt Mackerel (Scomber scombrus).

Bought February 23, 1881, in Middletown, Conn., price 12} cents pet
pound, deseribed as “No. 1 mackerel”. Caught probably in September
or October, as the barrel from which sample was taken was marked as
inspected at Chatham, Mass., in October. Weight of three fish at store a
_ trifle short of 2 pounds ; ‘as received at laboratory, 857.8 grams = 1 pound

14.3 ounces. As the fish had considerable adhering salt and brine, they
were rinsed in cold water and dried between folds of paper and with a
linen towel. The weight of the threé fish thus treated was 781.4 grams.
Accordingly the three fish had (857.8—781.4 =) 76.4 grams or about 9
_ber cent. of adhering salt, brine, &c. Or, taking weight at store at 890
gras, the adhering brine, &c., would be 109 grams, or about one-eighth—
124 per cent. That is, one-eighth of the weight paid for at the store
was brine, salt, &c., which would be rinsed off in preparing the fish for
cooking. Such statements as this are of course of no importance except
ag data for calculating how much nutritive material is obtamed in a
given amount of the fish as bought.
XLIII. Spanish Mackerel (Cybium maculatum).

Sample received from Mr. Blackford, March 1, 1881, It was rather
“ goft”, though entirely free from offensive odor. One whole fish weighed
1,613 grams=3 pounds 5.3 ounces.
XLIV. White Perch (Morone americana).

Sample received from Mr. Blackford, March 1, 1881. The fish con-
tained considerable spawn. The proportions of flesh and refuse in two
whole fish were:

a. b,
TAIblo POTtIOBaecceeeeeaeeacaneonntenerasosnreessnresnrescaranans grams.. 128.7 142.7
B L S PN et eieraaiaaas do.... 208.0 279.0
48 in oloaning .......... e eeetieeeetieitetitti et iaanes do.... 6.7 5.0
Total welght .. ooovoiiiriiiiiiiiiererenareiaaennaeccencn. do.... 848.4 428.7
B S 1 O ounces.. 121 150

XLV. Muskallonge (Esox nobilior).

From Saint Lawrence River. Received March 4, 1881, from Mr. Black-
ford, who says that it “is not often found in our markets.” One whole
fish weighed 4,118 grams=9 pounds 1.2 ounces.

XLVI. White Perch (Morone americana).

Received March 8, 1881, from Mr. Blackford. Proportions of flesh

and refuse in four whole fish as follows:

a. b. e d.
Ediblo portion.. .| o787 no.6| 780 7.0
Refuso . 1202 | 190.5| 127.2 125.5
71 4.6 8.8 8.8
Tota]l wolght ....oveeeiiiiaiiieiiiniiiieaienaicnaieana, do....| 2150 | B81L7| 208.6 200.7
Total welght. cceeeeioiiieimnaniiiiieioniianniaannaens ounces. . 7.6 11.0 7.4 7.0
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XLVII. Herring (Clupea harengus).
Sample received from Mr. Blackford, March 8, 1881. Proportions of
flesh and waste in four samples, as follows:

a. b. e d.
Edibleportion. ...u.ieeuninnen.. .| 136.5| 163.0] 121.5] 1815
Refuse .....coeveeeeennnn. do....| 142.0| 120.0 83.0 143.2
Loss in cleaning - 5.9 10.2 5.5 9.5
TOtRl WelEh « e veeeeneeeneanrneenseneennennennacananns do....| 284.4 | 302.2| 210.0 | 2842
B ounces..| 10.0| 10.6 7.7 10.0

XLVIIL. Sheeps-head (Archosargus probatocephalus).

From Ilorida. Received from Mr. Blackford, March 10, 1881, One
fish, entrails removed, weighed 1,974 grams=4 pounds 5.6 ounces.
XLIX. Turbot (Platysomatichthys hippoglossoides). .

From Newfoundland. Received from Mr. Blackford, March 10, 1881.
The fish had been frozen and partly thawed. One whole fish weighed
2,497 grams=>5 pounds 8 ounces.

LIIL. Yellow Pike-perch (Stizostedium vitreum).

Received from Mr. Blackford, March 17, 1881. The proportions of
flesh and waste in two whole fish, of which the heavier had considerable
immature spawn, were as follows:

a. b.
POt I 1ol o A1) TAIDS. . 232.5 230.2
Refunol.) ....................................... .. & do.... 360.2 273-g
Log8in cleBning .« cveeeecereeriaanrernnnanannnn e do 9.8 7
R Sl
Total weight do.... 611.5 511.2
Total weight in pounds 8nd 0UNCEB. +oveervuiierneecieereneceaannnnnnn 11b.5.60z.| 11b.20%

LIII. Black Bass (Micropterus salmoides 7).

- Received March 17,1881, from Mr. Blackford. One whole fish weighed
1,676 grams=3 pounds 11.1 ounces. *

DESCRIPTION OF TABLES.

The main results of the mvestlgatlon aré expressed in the tables whiclt
Yollow.

Table I states the results of analyses of fifty-one samples of fish, in
the terms commonly current in such investigations.

Table II recapitulates the analyses of Table I in such way as to set
forth more fully the actual composition of the samples analyzed.

Table III recapitulates the composition of several samnples on a some-
what different basis, the essential difference being in the method of esti-
mating the amounts of albuminoids.

Table IV gives a brief résumé of the composition of the samples in
forms more convenient for reference.






